Chuong 9
HE DAM GIAO NHAU

He dam giao nhau [a h¢ trong d6 cic dam truc giao hodc khong truc giao ciing nim
trong mot mit phang, con tai trong thi vuong gée véi mat phing d6 (hinh 9.1). Khdc vai
hé phang c6 ndt ciing, sy lam viéc cha hé ddm giao nhau c6 tinh chat khéng gian.

Hé dam giao nhau thuong thay trong san nha, mai nha, sin ciu.

M3di phan tir clia h¢ ddm giao nhau c6 cdc thanh phan noi luc: moémen udn, luc cat va
moémen xoan. Bac ty do gém ¢6 géc xoay, gbc xo4n va chuyén vi trén phuong vuéng géc
vGi mat phang cta dam.

Cach tinh h¢ dam giao nhau trong tu nhu cdch tinh he khung. Trudce hét, ta thanh lap
h¢ thitc ma tran giita vecto noi luc va vecto chuyén vi cita méi phén t, sau dé xuat phat
tr dieu kién can bang cla timg ndt d€ thanh lap hé thitc ma tran gilra veoto Lal trong va
vecto chuyén vi cla cdc nit,

Hinh 9.1

§9.1 HE THUC MA TRAN GIUA VECTG NGOAI LUC VA VECTO CHUYEN VI
TRONG HE TOA PO CHUNG. MA TRAN BO CUNG CUA PHAN TU TRONG
HE TOA BO CHUNG

Gia su mot phan tir bat ky ¢ 2 dau 1 va 2 lién két véi 2 nit ndo d6 cia hé (hinh 9.2).
Ta chon hé¢ tea do chung X, Y, Z trong dé cdc tryc X va Y nam trong mat phang ciia hé
dim, truc Z vudng gdc véi mat phang cta dam.
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Trong hé toa dé riéng (hinh 9.2b va 9.2d), ta ¢é cdc thanh phan ndi lyc.

M,, M, - momen uén tai ddu 1 va ddu 2; T,, T, - momen xoan tai dau 1 va dau 2; F,,,
F, - luc cat tai ddu 1 va dau 2 trén phuong cua truc Z (khong biéu thi trén hinh v&). Céc
thanh phan chuyén vi tuong ing la: 0,, 6, - géc xoay tai dau 1 va dau 2; y,, W, - goc
x04n tai ddu 1 va dau 2; W,, W, - thanh phdn chuyén vi tai ddu 1 va dau 2 trén phwong
truc Z (khong bicu thi trén hinh v&).

Trong hé toa do chung (hinh 9.2a va 9.2¢) ta ¢4 céc thanh phén néi luc:

M, M,, - mémen quanh tryc X tai ddu 1 va dau 2; M,,, M, - momen quanh trucY
tai dau 1 va ddu 2; F,,, F,, nhu trén. Céc thanh phin chuyén vi tuong tng 1a: 8,,, 9,; - géc
xoay quanh truc X tai ddu 1 va dau 2; 6
2: W, W, nhu trén.

,1» 0,3 - g6¢ xoay quanh tryc Y tai ddu 1 v dau

Hinh 9.2
Poi véi momen xoin, ta cé cac hé thic:
T, =GJ -
2 (w2 -w) 9.1)
T = _T2
Trong dé: G - médun truot;
J - mémen quén tinh xoén.
Bay gi® ta tim céch dua cédc thanh phdn noi luc va cic thanh phéan chuyén vi vé toa do
chung X, Y, Z. Tir hinh (9.2), ta c6 cdc cong thic:

214



Wy =0 d+8,m gy, =0,,1+6,,.m } (9.2)

Trong d6: 1, m - ¢6sin dinh hudng ctia phan tir I - 2.

Can ci vao cong thic (9.2), ta ¢6 hé thic ma tran gilta cdc thanh phan chuyén vi
trong h¢ toa d¢ riéng va cdc thanh phan chuyén vi trong hé toa do t6ng thé nhu sau:

- |- 9

W, 1 0 0 0 0 O W)
v, 0O I m O 0 0 0,
0, 0 -m 1 0 0 0 0y
ws, | |0 0 01 0 o W,
v, 0 0 0 0 | m 0.,
L& ] L0 0 00 -m 1] |8,]
Vay ma tran xoay R ¢6 dang.
( I 0 0 0 0 0]
0O I m o 0 O
R0 ™ 1.0 0 0 ©9.3)
O 0 0 1 0 0
0 0 0 0 1 m
L0 0 0 0 -m 1

Can cif vao (8.33) (chuong 8) va cong thite (9.1), ta ¢6 hé thifc ma tran gitta nodi luc
va cdc thanh phan chuyén vi trong hé toa do riéng nhu sau:

F, ( 12;1 0 *6551 —12qu 0 —6;31 w,
L’ I’ I’ L
T 0 i6 0 0 -IG 0 Wi
L L
M, “6EL,  4ELSEL o 2EL | g
—~12EI 6El 12Kl 0 6EI ' )
Fa c Y ¢ T e 2
~GJ GJ
T, 0 - 0 0 - 0 Vs
—6EI 2EI  6EI 4E]
o == = 0o —
LM, || 12 L L? L | |90

Vay ma trdn d¢ cing riéng trong heé toa do cuc bo ¢6 dang:
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[ 12E1 —6E1 —12El —6EI |
0 0
L} (2 | L’
o I8 A
L L
—6EI 4EI  6EI 2EI
e T T
k=| U 9.5)
~12EI 6EI  12EI 6EI
0o — 0
L3 L2 L3 L’2
g 9, o Y4
L L
—&FI 2EI  6EI 4EI
o = = 0 =
L 12 L L2 L

Theo (1.39) (chuong mét), ta ¢& ma tran do cing riéng trong hé toa do chung
nhu sau:
K=R"k.R 9.6)

Sau khi thuc hién phép nhan ma tran, ta dugc:

K= : (9.6a)
Cl “Cz _C3
boi xing C, G4
i Cs
Trong do:
C, = 12El/L" G = 6F;I.
L-.
_ —6EI B 2 2} El
El B 2 2y El
Cs—(4-0)bm— Co =(2m” - al )'f
_ El (a2 »y El
Cr=~(2+a)lm—= Cg =(41% + am )'f
G
OF =(212—0m'12).E a:—J
L El

Cudi cling, ta c6 hé thifc ma tran giifa vecto ngoat luc va vectd chuyén vi trong hé toa
do chung ing v&i mot phin tir nhu sau:
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| F, ] i | ’- Wi ]
Mxl Oxl
M, _ K. 9y| ©7
F, W3
Mx2 9}(2
L My? ] L J 3 9y2 4

Céc ky hi¢u dd dugc gidi thich trong phan dau.
Phuong trinh ma tran (9.7) ¢6 thé viét duéi dang:
F,=K.Q, (9.8)
Trong dé:  F, - vecto ngoai lyc ctia phan tir ¢;
K, - ma trin d¢ cimg tdng thé ciia phan tir e;
Q. - vecto chuyén vi clia phan tir e trong hé toa do (ong thé.
Sau khi ghép cac vecto F, vi ma trn K, nhu di lam trong cdc chirong trude, ta dugc
hé phuong trinh can bang trong hé toa do chung:
F=K.Q (9.9)
Trong dé:  F - vecto ngoai luc ing véi toan he;
K - ma tran d¢ cimg t6ng thé dng véi toan he;
Q - vecto chuyén vi ing véi toan hé.
Giai h¢ phuong trinh (9.9), ta duoc gid tri céc thinh phan chuyén vi clia toan hé trong
he¢ toa d§ chung.
Tinh cic thanh phédn chuyén vi trong h¢ toa do riéng theo cong thirc sau:
q=R.Q 9.10)

Cudi ciing, tinh noi luc cha méi phan tif theo hé thic ma tran (9.4).

§9.2. TRINH TU TINH TOAN HE DAM GIAO NHAU

Lay thi du h¢ trén hinh (9.3). Ta tién hanh tinh todn theo cic budc sau:

1. Chon hé truc toa d6 X, Y, Z trong d6 cdc truc X, Y nim trong mat phang clia hé
dam, truc Z vudng géc v4i mat phang ctia dam. Thong ke toa dé cha cac nit nhu trong
bang sau:

Toa dé cac nit

Nt X Y Niit Y
0 3 4 0
4 3 5 5
7 3
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a)

b)

2- Xdc dinh bac tu do cua hé. Nhu trén da trinh bay, méi ndt ¢6 3 bac wr do (2 g0cC

xoay va 1 thanh phan chuyén vi trén phuong truc Z). Vay s& bac tu do.

n =3 x s nit — s6 bac tu do triét tiéu & cdc goi tua

D61 v6i he trén hinh (9.3a): n = 3.5 - (6 + 1) = 8. Cic bac wy do biéu thi trén hinh

(9.3b) va thong ké trong bang sau:

i

Niit w 9, 9,

B 1 0 0 0
2 d, d, d,

3 0 d, ds

4 0 0 0

L 5 dq d, dy

3. Xiac dinh vi trf céc dau | va 2 cha cic phén tir. Diing $6 thit tr cha cdc nit dé biéu

thi vi tri cua cdc dau 1 va 2 déng thdi tinh cdc cosin dinh huong ctia cac phan ur. boi v

céc phdn tr trén hinh (9.3), ta théng ké cic s6 li¢u trong bang sau:
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Vi tri cic dau 1 va 2

Phan tr bBiu 1 Pau 2 1 m
| i 2 1 0
2 2 3 1 0
3 4 2 0 1
4 2 5 1

4- Theo (9.6a), thanh lap ma tran do cing cua cdc phan tir,
5~ Khi céc phan tr chiu tic dung truc ti€p ctia cdc tai trong tap trung hoic (i trong
phéan bo, can tao ra trang thai ngam va trang thai ty do. Chéang han d5i v6i he tren hinh
(9.3), 1a ¢6 trang thdi ngam nhy trén hinh (9.4a). Can chd ¥ trong cdc bang tinh sin,
ngudi ta chi cho bicu thic cla cac néi luc ¢ trang thdi ngam trong hé toa do riéng, Dé
dua cdc noi lwe nay vé he toa do chung, ta dp dung cic cong thitc:
M, =T,!-M, m; M,, =Tim +M, 1 ;
M, =T, - M,.m; M,, = T,m + M, I ;
Trong d6: T, T, - mémen xoén tai ddu 1 va dau 2:
M,. M, - moémen uén tai ddu 1 va dau 2.
Vi cdc nit bi chét nén san sinh ra phin luc tai cdc mit nhu trén hinh (9.4b) , $6 nim
trong dau ngoac la phan lyc trén phuong truc Z.

25
p
4) 5 50
25
-15
N
Jv\ M\
15
.15\ ‘ 30 /
T 30 3P
/ 10* Isf
b) 4 — Y
4 85) |
Hinh 9.4 77
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Can tao ra trang thdi tu do béng cdch gilt nguyén gid tri tuyét doi cha cdc phan luc
trén hinh (9.4b) nhung déi chiéu clia ching. Nhu vy, tir hinh (9.4b), ta suy ra céc thanh
phan tai trong tac dung Ién hé J trang thdi wr do nhur sau:

F, = -(85) =-85; F, = -(-15) = 15; F,=-(10)=-10,
F,=0 F,=-(15)=-15; F,=F;=F,=0
6- Can ¢t viio cac thanh phén tdi trong trén , ta duge hé thitc ma tran:
F, d,
E, | K d,
Fn dn
Le—
F Q

Giai hé phuong trinh trén, ta duge gid tri clia vectd chuyén vi(d,, d,, ..., d,)-

7- Tinh néi luc do chuyén vi gay ra & trang thai tu do. 4p dung cdc cong thic:

M, = %[(491 +20,) - %(W?_ - W, )]
M, = %[(291 + 492)-%(W2 ~ W, )}

1,--7,- Lo, -0) ©10

Trong dé: 8,=0,m+06,.1 0,=-0,,m-+ 8,,.1;
w,=0,1+0,m y,=0,1+ 0, m;
8- Tinh téng noi luc = ndi lyc & trang thdi ngam + noi luc do chuyén vi gay ra & trang
thdi tu do.
Thidu:9.1:
Cho mét hé nhu trén hinh (9.3)
E = 14.10" kN/m’
G = 6,36.10° KN/m’
1=2600.10°m"
J=1821.10% m*
L =4m
A = 125000.10° m*

Yeéu cau tinh ndi luc

15 kN/m

Hinh 9.5
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Gidi:

I- Xdc dinh bac tr do clia hé. S bac tw don = 3.3 - 6 =3. Cic 56 liéu ban dau ke
trong cic bang sau:

Toa dé nit Bac tir do Vi tricac dau 1 va 2
Nit | x Nit | W | 6, | 8, Phintr | Daul [ Pau2 | 1 | m
l 0 l 0 0 0 1 1 2 1 0
2 4 4 2 d, d, d, 2 3 1 0 1
3 4 OJ 3 0 0 0

2- Thanh lap ma tran d¢ cing chia cdc phén tit theo (9.6a)

Phan tir [ :
6,83 0 13,65
k,=10°, 0 285 o
1365 0 36,40
Phan ti 2:

6,83 -13,65 O
k, =10°] —-13,65 136,40 0
0 0 2,895

3- Ghép cdc ma tran do cling riéng thanh ma tran do6 cig t8ng thé K.

[ +6,83 ~13,65 13,65 ]
6,83
13,66
+2,895 0
K= 103 36,40
39,295
2,895
-+
bdi ximg 36,40
| 39,295 |

4- Tao ra trang thai ngam (hinh 9.6) va trang thai ty do. Cdc thanh phan tii trong tai
céc niit o trang théi tu do tinh nhu sau (hinh 9.6):

F, = -(30 + 25) = -55
F, = -(25) = 25
F, = -(20) = -20
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Noi luc & trang thdi ngam thdng ké trong bing

20
sau.
Noi luc ¢ trang thdl ngam I ¢
- 20
Phan tir M, M, /
1 20 20 25 30

AN

' 2 -25 25 t
5- Can cff vho cac thanh phén tai trong di tinh, ta ¢ 2
¢ hé thic ma tran: \2\5
K -55 d, Y

F, | =] -25 | = K |4q,
F, 20 d,

Hinh 9.6
Giai hé phuong trinh trén, ta dugc:
(d,. d,, d,) = 10°(-9.4482, -2,6458, 2,7731)m
6- Xac dinh noi luc do chuyén vi gay ra & trang thdi ty do theo (9.4). Két qua thong
ke trong bang sau:
Noi lue do chuyén vi (trang thai ty do)

phé.n [fI M| M;_ T2 = -TI
1 -78.49 28,03 7,66
2 80,81 232,66 8.03

7- Tinh téng noi luc = ndi lyc & trang thdi ngam + ndi luc & trang thdi wr do. Két qud
théng ké trong cic bang sau:

\ Phan 1t M| Mz T2 = 'Tl —‘
1 -20-78,49=-98.49 20-28,03=-8,03 -7,66
2 -25 - 80,81 =-105,81 25 - 32,66 = -7,66 -8,03

8- V& biéu dé momen (hinh 9.7)
Cdn chd ¢ 12 tai it 2, cic momen khong can bang nhau vi 2 phén ti trie giao vol nhau.

105,81 105,81

Sl EEI
1528 8,03 093 7.66
Hinh 9.7
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Vidu 9.2: Cho mot hé nhu trén hinh (9.8). E = 14.10° kN/m?, G = 6,36.10° kN/m>.
Céc dac trung hinh hoc théng ke trong bang sau:

Dac trung hinh hoc (don vi bing mét)

Phan 1{r L Ix10° J % 10" Ax10* 1
A-B 2 66,67 46,67 20000
D-C
B-C 3 27,31 19,12 12800

Yéu cau tinh ndi lue.

Giai:

Vi h¢ doi xing va tai trong ciing doi Xing nén so d6 tinh dua vé nita hé nhu trén
hinh (9.8b).

IHinh 9.8

1- Xac dinh bac tr do. Vi ndt 3 nim trén truc doi xiimg nén géc xoay 6, quanh truc
triét tiéu. Mit khdc, géc xoén clia ddm BC tai di€ém B va diém C bing nhau nén g6c

X0ay ndt 2 bang gée xoan tai niit 3. Vay s6 bictydon=3+1 =

théng ke trong céc bang sau:

4. Céc s6 li¢u ban dau

Toa dé nat Bac tu do Vitricacdau 1 va?2
'— s 3
Niit X Nt | w | 8, 0, Phintr | Paul | Diu?2 1 m
1 0 1 0 0 0 1 1 2 1 0
2 2 0 2 d | 4, | d, 2 2 3 0 1
30 2 |15 3 (d, | 0| 4
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2- Thanh lap ma tran d6 ctng cta céc phan tir theo (9.6a)

Phan tir 1:
1,40 0 1,40
ki = 10" 0 0149 0
1,40 0 1,87
Phan tir 2:
[ 1,36 102 0 -136 O
,02 1,02 0 -L,02 O
k; = 10°] 0 0O 008 0 -008
~1,36 -1,02 0 1,36 0
0 0 008 0 008 |
3- Ghép cac ma trin do ctng riéng thanh ma tran do cimg tdng thé K:
1,40 1,02 1,40 =136 |
1,36
2.76
0,15+ 0,08 0 -1,02
; 1,02 + 0,08
K =10 N
0,08
-0,08
1,17
D61 xing .87 O
] 1,36
4- Tao ra trang thdi ngam nhu trén
hinh (9.9). Noi luc & trang thai ngam 094
thong ke trong bang sau: A
Noi lwe o trang thai ngam ¢ 375
| Phan tir M, M, | P 091" 2
! 1,67 1,67
} 2 094 | 094

Cic thanh phén tai trong tic dung
tai cdc nit ¢ trang thai tr do tinh
nhu sau:

50 ?

Hinh 9.9

F,=-(5+375 =-875 F,=-(-0,97)=094
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F.=-(1,667y=-1,667; F,=-(3,75)=-3,75

5- Can cu vio cdc thanh phdn tdi trong trén. ta cé h¢ thic ma tran:

F, -8,75

fol Bl oo | K
F, ~1,67
F, -3,75

Giai hé phuong trinh trén, ta duoc:

oo oo~
P

(d,. d,, d;, d)) = 10°(-32,14; -9,30; 23,21; -41,87 )m

6- Tinh néi lyc do chuyén vi gy ra & trang thdi ty do. Két qua thong keé trong béng sau:

Noi lue do chuyén vi (trang thai tu do)

Phén tir M, M, T, =-T,
1 23,33 -1,67 -1,38
2 -0,44 -5,18 0

7- Tinh tong noi luc = ndi luc & trang thi ngdm + noi luc do chuyén vi gay ra & trang

thdi wr do. Két qua thong ké trong bang sau:

Tong noi luce

Phan M, M, T, =-T,
1 -1,67-23,33= 250 167-167=0 1,38
2 0,94 - 0,44 =-1,38 0,94-5,18 =-4,24 0

8- Bi€u d6 moémen v& trén hinh (9.10)

QSN

DL

1 2
425

Hinh 9.10

Vidy 9.3: Cho mot hé nhu trén hinh (9.11).
E = 14.10° kN/m’; G = 6,36.10° kN/m? I = 41666,67.10°m*
J=29166,67.10°m* A =0,5m% L = 4m

Tai trong phan b déu q = 2200 kN/m.

225




Giai:
Vi két cdu d6i ximg va tai trong doi ximg doi voi 2 truc X va Y, ta dua so dé tinh vé
mat phan tu hé nhu trén hinh (9.11b).

a) b)
Hinh 9.11

1- Xac dinh bac tu do. Vi cdc thanh phan chuyén vi trén phuong truc Z tai cac diém
B. C, F, G bing nhau nén cic thanh phan chuyén vi trén tai 2 nit 3 va 4 cling bang nhau
(hinh 9.11b). Cic ddm BC va FG xoay nhu mot vat thé tuyét d6i cimg (tiic khong chiu
x04n) nén cac géc xoay O, tai 2 nut 2 vh 3 bing nhau. Phan tich mot cach tuong tu, géc
xoay 6, tai 2 nit 2 va 4 clng bang nhau. Vi cdc nit 3 va 4 nam trén cac truc doi xing
nén 0, = 0 tai niit 4, 0, = 0 1ai nuit 3. Cling vi tinh chat déi xing, 8, = 6, tai nit 2. Do su
phan tich trén, s& bac tr do n = 3. Cic bac ty do biéu thi trén hinh (9.11b). Cdc s6 li€u
ban dau thong ké trong cac bing sau:

Toa do nut Bac tu do Vi tri cac dau 1, dau 2
Niit | X ﬂ Nit | w | 0, (;‘ Phintr | Paul | Dau?2 i m —‘
B 1 0 P4 1 0010 1 1 2 1 0
2 4 2 2 d, | dy | dy 2 2 3 1 0
3| 6 | 2 3 |d, 1d |0 3 2 5 0| 1
4 4 0 4 d; | 04, 4 4 s 0 1
5 4 6 5 0 ‘ 0 O

2- Thanh lap ma tran do cimg clia cac phan tlf theo (9.6a)
Phan wr 1
10,94 O 21,88
k=10 0 464 0
21,88 0 5833
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Phan tr 2:

[ 87,5 0
0 928
k:=10*] -875 0
875 0
| 0 -9,28
Phan tr 3:
10,94 0
K;=10% 21,88 58,33
0 0
Phin tt 4-
[ 87,5 0
0 9728
ki=10*|-875 ¢
875 0
0 -9,28

-87.5 875 0
0 0 928
116,67 875 0
875 875 0
0 0 928 |
21,88
0
4,64
875 875 0 |
0 0 9,28
875 -875 0
-87,5 116,67 0
0 0 928 ]

3- Ghép cdc ma tran do cing riéng thanh ma trin do cing tong thé K:

(10,94 21,88
87,5 -87.5
10,94 21,88
87,5 —87.5
196,88  _131.24
464  + 928 + 9728
K - 10* 5833 - 928 - 928
116,67 + 9.28
5833 - 928
464 + 928
116,67 - 9728
359,28
| boi ximg

—87.5

87,5
87,5
175,0 |

4- Tao ra trang thdi ngdm nhu trén hinh (9.12). Noi luc & trang thdi ngdm théng ke

trong bang sau:
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Noi luc § trang thai ngam

) Phan t0r M, M,
1 -266,67 266,67
2 -66,67 66,67
3 -266,67 266,67
L 4 -66,67 66,67 B

Céc thanh phan tai trong téc dung tai cdc nut & trang thai tu do tinh nhu sau (xem
hinh 9.12);
F, = -(400 + 200 + 200 + 400) = -1200
F, = (266,67 - 66,67 - 66,67 + 266,67) = -400
F, = -(200 + 200 = 400
Cén chd vy rang bach tu do d, hodc d; ¢o thé ¢6 phuong khdc nhau hoac vi i khdc
nhau tir ndt nay sang ndt khic (xem hinh 9.11b) nhung khi tinh F, hoac F; cin phai lay
téng ctia cac phan luc tuong img.

-266.67
l/d'; 266,67+Vv\ 5
400™_¥ v
+ 400
266.6 266,67 ¥
M
2

1% N !
606.6 4 400

66,67
0667 \T : 2 /: 66.67
\\ 200 Tzoo / .

4
200 3
Hink 9.12 200
5. Can ¢t vao cic thanh phén tai trong dd tinh, ta cd h¢ thic ma tran
~1200 d,
~400 | =. K | d,
—400 d,

Giai h¢ phuong trinh trén, ta dugc:
(d,, d,, d,) = 107(13,93; 3,307; -17,462)m
6- Tinh noi luc do chuyén vi gy ra & trang thédi s do theo (9.4). Két qua thoéng ke
trong bang sau:
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Noi lue do chuyén vi (trang thai tu do)

- Phan t M, [ M, T, =T, ]
| -2082,19 -1117,81 153,42
2 764,38 -1164,38 0
3 1117,81 2082,19 -153,42
4 1164,38 -764,38 0

7- Tinh téng ndi luc = noi lyc & trang thii ngam + ndi luc ¢ trang thdi ty do. Két qua
théng ké trong bang sau:

Téng néi huc

Phan tir M, M, T,=-T,
1 -2348,56 -851,14 153,42
2 697,71 -1097,71 0
3 851,14 2348,86 -153,42
4 1097,71 697,71 0 )
5- Biéu dé momen V& trén hinh (9.13)
23439
I 3489 (2) (3, 4)
(L3 697.7 1097,7
851,
Hinh 9.13

Vidu 9.4: Diu d€ gitng vi du (9.1) nhung thém g6i tua dan héi vio nit 1 (hinh 9.14).
He 56 do cing: 40.10" kN/m. Tinh noi luc.
15kN/m

a)
3 Hinh 9.14
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Giai:
Trong vi du (9.1), ta da suy ra phuong trinh can bing:

F, 13,65 -13,65 13,65 d,
F, | =10% 3930 0 | . |d,
F, Dai xing 39,30 d,

Vi g&i tya dan hoi men theo BTD ¢6 s& thit ty 1 (hinh 9.14b), ta phai cong thém vao
gid tri hé s6 do cung (40.10%) vao phan tir thit nhat trén dudng chéo chinh ciia MTBHC
tdng ké K: '

K(1, 1) = (13,65 + 40).10°
Sau khi di bién ddi ma wran K, gidi hé phuong trinh can bing trén. Ta duoc:
Q=[d, d, d.J=10"-0,891 0327 -0,199T'm

Cin cif vio (9.10) va (9.4), ta dugc céc thanh phan noi luc nhu sau:

Phan tir Momen uén (kN - m) Mon xoan (kN - m) 1
[ -35,70 0,38 -0,93 0,93
2 43,11 0,95 0,58 -0,58

§9.3. THUAT TOAN TINH HE DAM TRUC GIAO (CTR 16)

D6i v6i he dam truc giao, nén chon hé toa d6 c6 céc truc X, Y song song vai cac truc
dam. Chiéu ciia cac truc ddm nén chon sao cho cdc cosin dinh hudng déu duong.

S6 thit tw cdc BTD nén chon nhu sau:

Tai nit i 3i-2T 3;/( y
J//m-l

\
\ X

e e
- S g
z L 3
1
S,

Hinh 9.15
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- Nhap s6 liéu
S6 thanh: 2
86 BTT ¢6 chuyéri vi: 3
56 BTD ¢6 chuyén vi triét tidu: 6
S6 thi t BTD ¢6 chuyén vi triét tiéu: 4, 5, 6, 7, 8, 9 hinh 9.15)
Téng sé BTD: 9
S6 BTD ¢6 g6i tira dan héi (néu cd)
S6 thit tw BTD c6 géi twa dan héi (néu c6)

He s6 do cting tuong tng (néu cd)

56 thanh chiu tdi trong phan b6 déu: |

S6 thanh chiu tai trong tap trung: 1

S6 thanh khéng chiu tai trong : 0

S6 thit tu thanh chiu tai trong phan bs déu: 2
Cudng dé tai trong: -15kN/m

S6 thir tw thanh chiu tai trong tap trung: 1
Tat trong: -50kN
Vitri tai trong tap trung: 2, 2

Dau ctia tai trong quy wéc nhur sau: dwong néu cung chiéu véi trye Z cia hé toa do
chung, am trong trudng hop nguoce lai. Cac s6 liéu con lai thong ke trong bang (9.1).

Bang 9.1
. Cosin dinh e Momen Momen Modun Modun
. .| Chiéu huéng Dién tich .. .. .
Phan tr dai (m) (m?) qQuan tinh | quantinh | dan héi truot
! m x (m") y {m%) kN/m* | kN/m?
1 4 0 | 0,125 1821.10° 36.10°° 14.10° | 6,36.10°
L 2 4 1 0 0,125 | 1821.10° | 36.10° 14.10° | 6,36.10°
Bang 9.1 (tiép theo)
Sé thit ty bac tu do
Phan tir
d, d, d, d, d, d,
{ 7 8 9 1 2 3
2 4 5 6 1 2 3
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2- Xac dinh cdc ma tran do cing riéng theo (9.6a)

3- Ghép cac MTDC riéng thanh MTDC téng thé

4- Bign déi MTDC téng thé néu ¢6 goi tua dan hoi (xem vidu (9.4)
5. Dua cdc tai trong trén nhip vé tai trong téc dung tai cat niit

6- Ghép cac vecto tai trong

7- Goi chuong trinh con dé gidi hé phuong trinh

8- Tinh noi luc theo (9.10) va 9.4).
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Chuong 10
| DAM BA CHIEU VA KHUNG KHONG GIAN

§10.1. DAM BA CHIEU TRONG HE TOA DO CUC BO
¥m
* Qy, * 2
y
v, Vs
u T U Bx, X

8x, I "
- o
x / ]

z W, Wy

Zor Yo

By

Hinh 10.1: Dam 3 chiéu trong hé toa do cuc bo

Dam ba chiéu trong he toa d6 cuc bé biéu thi trén hinh (10.1). Goi x,,, ¥,y 2., 12 hé toa
dd cuc bo. Truc x, tring véi truc clia dam, cdc truc Yo Zm NAm trong mat cit ngang cia
dam. Dam c6 2 ddu 1 va 2 (trong he toa do cyc bo), chidu duong cha truc X, di tir dau 1
dén dau 2. Dam ¢6 tat ci 12 bac ty do:

U,(q); uxqy) - cdc thanh phan chuyén vi trén phuong truc x_ tai dédu 1 va déu 2.

Vi{d2), V>(qy) - cdc thanh phan chuyén vi trén phuong truc Y. tai ddu 1 va ddu 2.

wi{ds), Wx{(q,) - cdc thanh phdn chuyén vi trén phuong truc 7, tai dau 1 va ddu 2.
0., (). 8,,(q,y) - cc thanh phdn géc xoan tai diu 1 va ddu 2.

8,, (as) 9x1 (g1} - cac thanh phan géc xoay quanh truc ¥ tai dau 1 va ddu 2.
0, (4e), 9,, (d,;) - céc thanh phdn géc xoay quanh truc z,, tai dau 1 va ddu 2.

D¢ tién cho viéc 1ap trinh, ta biéu thi vecto chuyén vi ciia ddm 3 chiéu trong hé toa do
cuc bd nhur sau:

q=[9; 9, 93 94 95 95 97 s G D10 G;; Do | (10.1)
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Trudc hét, ta s& suy ra hé s6 do aiing do xodn va sau d6, s€ loi dung cic h¢ s6 dd cing do
uén trong mat phing dé suy ra ma tran do cimg clia dam 3 chiéu trong hé toa do cuc bo.

10.1.1. Hé s6 d¢ cing do xoan

Ym
I i - 2
— * ™ x,
/ ex] OK2
z,

Hinh 10.2: Géc xodn tai dau I va ddu 2
Xét dam trén hinh (10.2) trong d6 0, va 8, la cac géc xoan tai ddu 1 va dau 2. Goc
xodn bién thién tuyén tinh doc theo chiéu dai clia ddm gidng nhu chuyén vi doc truc da
nghién citu trong céc phan truée. Géc xodn tai 1 diém bét ky trén dam cd the biéu thi
bang ham noi suy tuyén tinh:
0,=Lip, +Log,, (10.2)
Trong d6: L,, L, 1a cdc toa do tu nhién (xem chuong hai).

Bié¢n thién géc xoan trén don vi dai:

do, 1
== ZE(B"Z -6, (10.3)
Momen xodn c6 thé viet: M, = GLa = Glxl(g ~0 ) (10.4)
L X2 X1
Xem 8, -6, /L nhueva M, nhu o (trong trudng hop bién dang doc truc), ta co:
D =G, (10.5)
1
B=—|-1 1 (10.6)
Lot ]

Theo (2.79) (chucng 2), ma tran dé cling cia ddm do xodn ¢ thé viét:

|
k, = J'OB DBdl (10.7)

Thay (10.3), (10.6) vao (10.7), ta dugc:
GI, -1 '
kn= 3 L[ | } [-1 1]a

3 +1 -1
k,= Gl (10.8)
L -1 +1
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10.1.2. Ma tran do cing cia dam 3 chiéu trong hé toa dé cuc bo

Gia sir dam 3 chiéu 6 3 truc x, y._, z,, lan lugt song song v6i 3 truc x, v, z trong hé
toa do téng thé (hinh 10.1). Cic fruc y,, va z, cén chon sao cho x_ - Yo V& X, -z 12
nhiing miat phang udn chinh.

Hinh (10.3) trinh bay cong thitc cac hé s6 do cting clia ddm 3 chién, g vdi cac
chuyén vi bang don vi men theo 12 bac tr do & cdc dduivaj.

yﬂ'l Ym 1
¢ -EA T H EA
EA — . -EA L1, j rL
_L_'I gi JR_L_'__-IM ——-—; -E—-.-_..xm
2 y /
ra
a m g}
Zn | Y 4 ]vm 1261,
-12E I
1281, fi T 1o, f - ;L £
LL./g i§ _'-:m ¥ JAg IS
BEL, 6E1 BEL, /S BEl,
N —rL’ f " c
2 b) ,
6El m BEI
-6EI, I*’m { —%L 8El _LEL
I f
L | | X LL Y
1)_’ / ' /i { 1
/12Ei 12E), i 1261
N ¥
12€l, . /B / —
— L L

m

/i"ri ] i ™
X AEIZ 2E, 4E),
/L

4

m

Hinh 10.3: Cdc hé s6'dp ciing ciia ddm 3 chiéu men theo 12 bdc e do
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1 71 1 71 ]
1 71 1 71
O Tmp 0 e ? 0 0 Tg O Fge P ’
0 0 = 0 0 0 0 0 0 0 0
D -
0 cl 0 ~L 0 0 0 g i 0 0
199 ‘gzt a9 “19z1-
Nw_ «1— N‘.— .MH
Zigg- Y 0 0 Tzt ¢ TEe- © 0 0  Tgg= ©
1 g
con 0 0 0 0 0 vg O 0 0 0 0 vao .
1 o 0 0 T 0 = 0 0 0 s 0
2197 a9~ Z19p 199
1 71 1 1
O gz Y Tmo 0 0 0 w0 Tme ¢ 0
1 1
0 0 oo O 0 0 0 0 w5 0 0 0
1 71 /1 1
g s— —— 0
0 Tgoo O - © 0 0 T O Tau 0
N]H mi—. NJ m\H
99 0 0 0 Tgzie ¢ Fmg O 0 0 A
1 1
|0 0 0 0 0 yg= O 0 0 0 0 Vi
1 1 ol 6 8 L 9 S b ¢ z 1 6qoho op i ot
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Trén hinh (10.3a) la luc doc do chuyén vi bang don vi trén phuong x,, tal niit i gay ra;
trén hinh (10.3b) 1& luc cat vA mémen do chuyén vi bang don vi trén phuong y,, tai nut i
gay ra (dam chiu uén théng thudng); trén hinh {10.3c) 1a luc cat vd momen udn do
chuyén vi bang don vi trén phuong z,, tai niit i gay ra (u6n trong mat phang x_ - z); trén
hinh (10.3d) 12 mémen xodn do géc xodn bing don vi tal niit i gay ra; trén hinh (10.3e)
Ja luc cat va mémen uén do géc xoay bing don vi quanh truc z_ tai ndt i gay ra (udn
trong mat phing x_ - Z,).

Trén hinh (10.3f) 12 lyc cat va mémen uén do géc xoay bang don vi quanh truc y_ tai
niit i pay ra; trén hinh (10.3g) 1 luc doc do chuyén vi bang don vi trén phuong x| tal nit
j gay ra; trén hinhk (10.3h) [ luc cit vi mémen udn do chuyén vi bang don vi trén
phuong y,, tai nit j gay ra; trén hinh (10.3i) Ia luc cit va mémen udn do chuyén vi bang
don vi trén phuong z_, tai ndt j gay ra (uSn trong mat phang x_ - z_); trén hinh (10.3)) 1a
momen xodn do gée xodn quanh truc y,, tai nit j gdy ra; trén hioh (10.3k) 1A momen uén
va lyc cat do géc xoay bing don vi quanh truc z,, tai nit j gay ra (uén trong mat phang
X Zy)- Trén hinh (10.31) 13 luc cit va mémen uén do goc xoay bing don vi quanh truc
¥, tal nat j gay ra.

Céc h¢ s6 do ciing trong hinh (10.3) dugc sdp x€p theo s6 tha tur céc bic wr do cuc bod
trong bang (10.9) d¢ tao thanh ma tran do cing cia dam 3 chiéu trong hé toa do cuc bo.

Giita cdc thanh phan néi luc va cdc thanh phan chuyén vi tuong tng trong hé toa do
riéng, ta c6 hé thitc ma tran:

N, I 1 U =q |
Qiy V=43
Q1. W) =(;
M. 0, =q,
Mly Oly =5
NL-| M|l K | O =% (10.10)
N, U =qy
sz V2 =qg
Q,; W2 =4y
M,, B2 =410
sz ezy =qp
L M,, | L 18 =1

Trong d6: N, - luc doc tai ddu 1;
N, - luc cat tai dau 2;

Q,, - luc ¢t trén phuong vy tai ddu I
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Q,, - luc cét trén phuong y tai ddu 2;
Q,, - luc cat trén phuong z tai dau 1;
Q,, - luc cit trén phuong z tai dau 2;
M, - momen xoén tai ddu 1,
M,, - mémen xoan tai dau 2;
M,, - mémen quanh truc y tai dau 1;
M,, - momen quanh truc y tai dau 2;
M,, - mémen quanh truc z tai dau 1;
M,, - mémen quanh truyc z tai dau 2;
u, - thanh phan chuyén vi trén phuong doc truc tai dau 1;
u, - thanh phan chuyén vi trén phuong doc truc tai dau 2;
v, - thanh phan chuyén vi trén phuong truc y tai dau 1;
v, - thanh phan chuyén vi trén phuong tryc z tai dau 2;
w, - thanh phan chuyén vi trén phuong truc z tai dau 1;
w, - thanh phan chuyén vi trén phuong truc z tai dau 2;
0, - g6¢ xoan tai dau 1:
8, - g6¢ xodn tai ddu 2;
0, - gbc xoanh quay truc y tal dau 1;
0,, - gbc xoanh quay tryc y tai dau 2;
8,, - goc xoanh quay truc z tai dau 1;
8,, - g6¢ xoanh quay tryc z tai dau 2.
Trong thuc 1€, dim 3 chi¢u c6 thé ¢6 vi tri bat ky trong khong gian. Vi vay, ta phai
fim cach chuyén ma tran do cting 1 he toa do cuc bo sang heé toa do tong thé. Dé lam
diéu nay, trude hét, ta can tim hiéu khdi niém v& ma tran xoay.

§10.2. DAM 3 CHIEU TRONG KHONG GIAN
Goi X0 Y 7oy 12 ¢ toa d0 cuc bo clia dam 3 chidu va x, v, z [a hé toa do (6ng the.
Trong hé toa dé cuc b, vecto chuyén vi tai 2 dau dam la (hinh 10.4a):
q=1q 49> 93 44 95 46 97 98 D G du 2]’ (10.11)
Trong hé toa do téng the, vecto chuyén vi (hinh 10.4b) la:
Q={Q, Q Q; Q Qs Q Q Qs Qy Qu Q, Qp] (1012
Veelo tai trong trong hé toa do cuc bo (hinh 10.4¢) la:
f=[f, f, f; &, 5 & f f5 & fp fy fip]' (10.13)
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Y

— - Fm

L 4
b

Hinh 10.4: Cdc thanh phdn chuyén vi va 1di trong trong ddm 3 chiéu
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Vecto 1ai trong trong hé toa do tong the (hinh 10.4d) la:
F=[fF F, /, F, F F, F, K K F, F, F,]' (10.14)

Cén c6 su chuyén déi tr g sang Q va tir f sang ¥
Du6i day, s€ suy ra ma tran xoay dung dé thyc hién cdc chuyén doi néi trén.
§10.3. MA TRAN XOAY (HOAC MA TRAN BIEN poI)

Ta c6 thé suy ra ma tran xoay bang cach tmg dung cdc nguyén ly vé dai s6 vecto hoac
diing phuong phap xoay din céc truc toa do. § day, ta s& dung phuong phap thi hai.

~

" —
— \QD_________..__ >

@]

~
=

L

===
~

Hink 10.5: Vi tri bdt ky ciia ddm 3 chiéu trong hé toa dé tong thé

Hinh (10.5) trinh bay vi tri bat ky cla truc dam 3 chiéu x_ va céc quan hé¢ hinh hoc
trong hé toa do téng thé X, y, Z.

Cic tryc chia hé toa do tdng thé s& dugc xoay dan quanh cdc truc y, z, X 540 cho cudi
ciing, hé toa do 16ng thé hoan toan triing véi hé toa do cuc bo.

Qua trinh xoay cic truc toa do biéu thi trén hinh (10.6). Trudc hét, ta xoay truc X quanh
truc y mot gée B. Nhu vay, truc x ¢ vi tri mdi 13 truc xp, truc nay 1a hinh chi€u cua truc
dam x_ lén mat phang X - z. N6i mét cach khéc, truc xp bay gid Ia giao tuyén gilta mat
phang ¥ - x,, va mat phing x - z. Bang cich xoay nhu vay, truc z chi€m vi tri truc zg cOn
- truc y vin khong thay déi. Céc thanh phin vectd A,, A,, A, trong hé toa do X, y, 2 6 thé 16
hop thanh vecto A, Ap, Aqg trong hé toa do mdi Xp, ¥p. zp theo he thic sau:

A cosp 0O sinf A,
Agl=l 0 1 0 | . 1A, ' (10.15)
Asg —-sinff 0 cosP Ay
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Trong dé: cosd va sinP c6 thé biéu thi bing céc cosin dinh hudng cia truc dim x_ doi

VOl cdc tryc X, y, z nhu sau (xem hinh 10.6).

Yo ¥
P
( 1
ym k : xm‘ XT
o - i \\ )
PRV Y 0 J
- . t
1
H 1
_ i LC
! \i‘f ! ; X
1 H
haN / : . s
~. . - | 4
'L VA s’
Sob s -
B _ _______X_k ________ T:L‘) ) P IJ(??
Yy | f{
) 3 ’ . ,{
o L\,'("; +C; \\\ lI s’
Zy. Z, e L_C______‘_\"
Y
(4 2
Z
X
Zn B

Hinh 10.6: Phuong phdp xoay ddn cdc truc toa do

CosP = ——x
JC: + 2
sinB:————C"‘
\/C§+Cf
C:XJ“Xi c :yj ¥,
: L L
c=2h

’ L
2 2 2
L= J(x=x) # (-, ] +(z-2)
Trong d6:  C,, C, - cosin dinh hudng cia truc dam x,, déi véi cic tryc X va z;
X,, X; - toa d6 cha diém i va j trén truc X; y;

¥; - toa do clia di€m i va j trén truc y;

(10.16)

(10.17)

(10.18)

(10.19)
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7, 2, - toa d6 cla di€m i va j trén truc z;
L - chiéu dai cua dam ij.
Sau khi xoay quanh truc y mot géc B, tir (10.15), ta c6 ma tran bién doi hodc ma
trén xoay:

-

CX CZ
0
Joii Jo2+c?
Ty = 0 1 0 (10.20)
_C?. Cx
0
Joiver e

Tiép tuc xoay cdc truc Xp, yp quanh truc zg mot goc y sao cho truc xp triing vdi truc
dam x_, truc yg (tiic truc y) doi dén vi tri truc y,, tryc zg khong thay déi; Iic bay git, mat
phing v, - z, chifa cc tryc y,, va z,, clia dam 3 chiéu. Céc thanh phdn vecto A s, Azp, Ay
trén cAc truc Xp, yp. Zp bay gi®r duoc 18 hop thanh cdc vecto Ay, Ay, Ay trén phuong céc
truc mai Xy, ¥y, Zy nhu sau: :

Ay cosy siny O Ajg
Ay, 1= —siny cosy O Agg (10.21)

As, 0 0 1 Asg

Vay sau khi xoay géc v, can cif vao (10.21), ta cé ma trén bi€n doi:

cosy siny O
T,=|-siny cosy O (10.22)
0 0 1

Céc s6 hang trong (10.22) Ia c4c cosin dinh huéng cua cac truc Xy, Yy, Zy d6i va1 cac
truc Xg, ¥g. zg. Tir hinh (10.6), ta cé:

cosy = |/C2 +C? (10.23)

siny = C,

Jei+ci ¢, 0
T,=| -C, Je2+c? o (1029

0 0 1

L .

Vay T, c6 thé viét:

Cugi cling, ta xoay quanh tryc x,, cic tryc yy, z, mot goc o sao cho truc y, trung v
truc y,, va truc z, tring véi truc z,, (hinh 10.6).
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Hinh (10.7) cho ta thay mit cat ngang clia dam clng vi tri cla tryc y,, va z_, truc X
vudng gée v6i mat phing ciia t giay.
¥

YI'I'I

Zn
Hinh 10.7
Mat phing x,, - y,, 13 mot mat phing thing ding di qua truc ddm va xdc dinh géc giita
Yy va y,, hoac géc giita z, va 7, (ke 1a gée o duoc do tir mat phang dé dén mot trong cac
tryc chinh clia mat cit ngang hinh 10.7.

Cudi ciing, cdc thanh phan vecto A, A,,, A, trén cic truc Xes Yo Zo duoc biéu thi
bang céc thanh phan vecto Ajy Ay, Agy trén cdce truc xy, vy, z, nhu sau:

Anl T 0 0 A,
Ay [=]0 cosa  sina Ay, (10.25)
Ay, 0 —sina cosa As,

Sau khi xoay gdc «, can ci vao (10.25), ta ¢é ma tran bién déi:

1 0 0
Te=|0 cosa sina (10.26)
{0 -sino cosa

Cac phén tif trong (10.26) 1a céc cosin dinh hudng cia cdc truc X, Yo, 2, d6i vdi cic
Tuc Xy, ¥y, zy (hinh 10.6).

Két hop cdc phuong trinh (10.20), (10.22), (10.24), cdc thanh phan vecto trong hé toa
do cuc bo x,,, ¥, 2, ¢6 thé bi€u thi bang céc thanh phén vecto trong hé toa do téng thé
nhu sau:

A, =TT, Tg.A (10.27)

hay A,=T.A (10.28)
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Trong dé: T =TT, Tp (10.29)

A, 12 vecto cot bidu thi cdc thanh phan vecto trong he toa do cuc bo;, A 14 vectd cOt
biéu thi cac thanh phén vecto trong hé toa d¢ idng thé. Céc thanh phéan vecto ¢ day ¢6
thé 13 chuyén vi hoac tai trong.

Thay (10.20), (10.22), (10.24) vao (10.29), ta co:

C

X

C

£

CV
—C.C,cosa —-C_sing -C.C.cosa+C, sina
T=| —~ Z JC +C2 cosar Y 2 - (10.30)

JCi+ (2 JCi+C2

C,C,sina—C, cosa C.C sina+C, cosa
P : —JC2 + Cssina L= -
Jc2 + 2 Ja2+ ¢
L X Z x 2 J
Tir (10.27), ta c6 thé viét: A, =T.A (10.31)
Trong d6 T 14 ma tran bién déi cdp 3 x 3.

D6i v6i dam 3 chiéu, ta ¢6 12 bac tr do nén cudi ciing, ma tran xoay c6 thé viét:

T 0 0 0
6 T 0 0
R = (10.32)
0 0T O
¢ 0 ¢ T
Trong d6: T, 0 12 nhitng ma tran con cdp 3 x 3.
Tir (10.11), (10.12), (10.13), (10.14), ta c6 cac hé thic:
q=R.Q (10.33)
f=R.F (10.34)

R goi 12 ma tran xoay tdng thé.

Trong ma tran bién déi T trong (10.30), chi con gdc o la chua duge xac dinh. D€ lam
diéu nay, ta chon mot diém k nam trong mét phang chinh x,, - y,, nhung khong nam trén
tryc x,, (hinh 10.6 va 10.7). Gia sit toa d¢ cla diém k trong h¢ toa do tong thé 1a x,, vy,
7,.. Céc thanh phén clia vecto ik trong hé toa do tdng thé la:

Xi = Xk - %4
Yxi = Yk - yi (10.35)
i =2y - 4

Gia sU Xyy, Yy Zgy 12 céc hinh chi¢u cha vectd ik trén Cac truc Xy, Yy Zy- Ap dung 2
phép bien ddi ddu tién, ta cé hé thic:
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Xk Xki
Yy L, T, Y
Zy, Zyi
NS 1 =5 0 .
SrG S 0 e E@ea|
= -C, CI+C? 0] x 0 I 0 x|y (10.36)
0 0 1 <, C, Z;
— Pl e

Sau khi don gian hoa:

xk“r = Cxxki + nyki + C.!Z’k

C.C, e C,C,
yk}_:———;_)_zxki + Ci + CE 'Yki ———zy——g—.zki (103?)
Y CX + C? V CX + C'{.
e X, + Cy zZ
Xki ki
JC2+ ¢ Joz s ¢

Nhu vay la di xdc dinh duoc toa do Yir Zy cla diém k trong mat phéng y, - z_. Tir
hinh (10.7), ta cé:

Iy =

Zy,

sing, = T (10.38a)
\;'yky +Zk1{

cosor = —2}-’-“_2_ (10.38b)
Yiv T 2y

Trong dé, y,, va z,, tinh theo (10.37). Vay 12 ma tran bién déi T trong (10.30) hoan
toan duge xac dinh.

Cén chi ¥ réng cic hé thiic néi trén khong thé dp dung cho trudng hop fruc clia dam 3
chicu x,, nam trén phuong thing ding nghia 14 song song véi truc y trong hé toa do téng thé.,

Trong trudng hop nay (hinh 10.8), C, va C, déu tri¢t tiéu, diéu nay khong thé dua dén
nhiing két qua chinh x4c.

Sau day, ta xét 2 trutmg hop: truc x_ cung chiéu véi truc y vi x,, nguoe chidu véi truc .

Ta thuc hién 2 phép xoay. Truéc hét, xoay 1 géc ¥ = 90" (hinh 10.82) hoac y = 270"
(hinh 10.8b). Khi v = 90, tryc x trling véi truc X,, (théng ding) va truc y chuyén dén vi
tri vy, C, = I (hinh 10.8a). Khi y = 270°, truc X tring v6i truc X, (nguge chiéu véi truc Y},
truc y chuyén dén vi tri truc ¥y, G, = -1. Tiép theo, quay 1 géc o quanh truc X, d€ truc y,
trung vdi tryc y,, va truc z tring véi truc z..
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y' x‘|"‘ xm y
v =270"
‘\y =o0° \
Y\,' X L X ¥y
o 1 o
o o
Yen I ,
]
a) Zm y
s nm
o Loy b) X, Xy X

Hinh 10.8:
a) Truc ddm cing chiéu véi truc y; bjTruc ddam nguoc chiéu voi tric y

Tir hinh (10.8), ta ¢6 ma tran bién doi:

o ¢ 0

T, = —Cycosa 0 sina (10.39)

Cy SIno 0 cosa

Géc o trong (10.39) duge xdc dinh bing céch tim vi trf cda diém k ndm trong mat
phing uén chinh. Hinh (10.9a) biéu thi 1 thanh diing ¢4 nit dudi tai diém i va nit trén

tai diém j.
Y> xm 1L y+
J LY
LY
A Y
Ay
\\
\\
\\ Z‘“
A
\\
“k
1
. ]
1 i
. » X —- *
fl
L
) ®
o : F" Z, Zn
1 ;"
[
[
_____________ L)
X
Z f Ym Z
a)

Hinh 10.9: Cdch xdc dinh goc a
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Toa d6 cua di€m k trén hinh (10.9a) déu duong va géc o nam gitta 90" va 180", Tir
quan hé hinh hoc, ta co:

$ingy = ——=to COSQL = ——=—u (10.40)
2, .2 2.2

Hinh (10.9b} bi¢u thi mot thanh dung co niit trén 13 | va ndt dudi 1a J- Trong trudng
hop nay, cdc toa do cla diém k déu duong vi géc o nim gilta 0" va 90°. Tir cic quan he
hinh hoc, ta cé:

) z X,
sing, = —2——“— cosgL = ——FK (10.41)
Xi +2z; X2 +22

Keét hop (10.40) va (10.41), ta cé:

. Z -X
sing = ——zi~? CosolL = —2—"—2—C}. (10.42)

Trong d6 C, 1a cosin dinh hudng ctia thanh ij doi véi tryc y. NG ¢6 gid tri bang +1i
(hinh 10.9a) hodc bing -1 (hinh 10.9b).

Thay cédc gid tri sino va cosa tir (10.42) vao (10.39), ta xéc dinh dugc ma trin bién ddi
T cdp 3 x 3 trong uudng hop déc biét truc ddm song song véi truc y clia hé 10a do téng thé.

§10.4. TINH KHUNG KHONG GIAN
Khung khong gian Ia tap hop cic ddm 3 chiéu c6 vi tri bat ky trong khong gian. Dé
tinh khung khong gian, ta phai thuc hién cic bude sau:
[. Xdc dinh ma tran do cdng K, cla mdi phén tir cla khung trong hé toa do cuc bo
theo (10.9).
2. Xdc dinh ma tran d6 cing k, clia mdi phén tir ctia khung trong h¢ toa do tdng thé
theo cong thic sau:
K.=R'k.R (10.43)
Trong dé: R - ma tran xoay; tinh theo (10.32)
Cong thic (10.43) ching minh tuong tu nhu cong thic (8.53) trong §8.2.2 (chuong 8).
3. Can cu vao bang (8.1) (chuong 8), x4dc dinh vecto tai trong f trong hé toa do cuc
bo. D61 v6i ddm 3 chidu, tai mbi ndt ¢6 6 thanh phan tai trong.
4. Xdc dinh vecto 14i trong F cho méi phén tir cda khung theo (10.34):
f.=R,F,
do do:
F.=R'f, (10.44)
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5. Sau khi ghép cdc ma trin K, tir (10.43) va cdc ma trén F, tir (J0.44); ta ducc phuong
trinth can bang t6ng thé:
KQ=F (10.45)
6. Giai hé phuong trinh (10.45), ta duge gid tri cdc thanh phan chuyén vi trong he toa
do téng thé.
7. Xéc dinh cdc thanh phin chuyén vi clia mbi phan tir ciia khung theo (10.33).

q=RQ (10.46)
8. Can ¢ vao cong thitc (8.54) va bang (8.1) (chuong 8), tinh noi luc & cac dau dam:
S=k,.q+8, (10.47)

Vi du 10.1: Mot gian khong gian nhu trén hinh (10.10)

50cm

50cm S6 BTD ¢6 chuyén vi: 6
: .kﬁ Téng s6 BTD: 24
{ 15kN ' 2 S6 thanh: 3
4 K, S6 thanh loai 1: 2
1

100cm

S4 thanh loaj 2: 1
0.1kNfem ' @ $6 thanh chiu tai trong phan b6 déu: 1
. l Sa thanh chiu tai trong tép trung: 1
ry l
4
200cm @ |
1‘ y ._....._........
X
Y
Y v
4 7 z
Hinh 10.10

Dung chwong trinh CTR18 tinh ndi tuc.
Giai.
Pay la bai todn khéi lugng tinh rit 16n, khong thé tich bang tay ma phai nho vao su
hé trg clia mdy tinh.
Trudéc hét phai nhip cic s6 héu:
Nhap s6 liéu
Mot phan di trinh bay trén hinh (10.10). Tiép theo, nhap céc s6 liéu sau:
S& thit ti thanh loai 1: 1,2
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S6 thit tr thanh loai 2: 3

S6 thit tu thanh chiu tdi trong phan bs déu: 1

S6 thit tu thanh chiu tai trong tap trung: 2

Cudng d¢ tai trong phan bo: -0,1

Tai trong tap trung: -15

Vi tri tai trong tap trung: 50; 50

Cdc s6 lieu con lai théng ke trong cic bang sau:

o Madun Momen Mémen Momen Modun
. Dién tich . ., o L Y
Phan tr (em?) X0an quan tinh x | quédn tinh y | qudn tinh z dan héi
(kN/cm?) (cm®) (em®) (cm®) {kN/ cm?)
| 20 8077 4 55 750 21000
2 20 8077 4 55 750 21000
L 3 30 8077 10 150 2230 21000
Phin Toa do (cm) Toa d6 diém k (cm)
L
X ¥ Z X ¥i Z Xy Yk Zy
1 0 200 -100 0 200 0 0 250 0
2 0 200 0 100 200 0 100 250 0
3 0 0 0 0 200 0 50 0 0
~
Phin S6 thit tw cde bac 1 do
D T T I I A P T P P P I
[ 13 14 15 16 17 18 1 2 3 4 ] 6
2 1 2 3 4 3 6 7 8 9 10 11 12
3 [9 20 21 22 23 24 1 2 3 4 5 6

Toa d6 di€ém k (xem hinh (10.10):
Thanh 1: diém k, ndm trén phuong tryc thanh 3
Thanh 2: di€ém k, ndm trén phuong thing ding tai nit 2

Thanh 3 (c6t): diém k, ndm trén phuong truc x tai nit 4
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Két qua chay chuong trinh

Phan tir Phén tir
No6i huc ! 2 Néi luc .
Q,, (kN) -5,067 -5,067 N, (kN} 0
M,, (kN - cm) 0 0 M, (kN - cm) 18900
M,, (kN - cm) -4.415 -4.46 M, (kN -cm) 164,434
Q2 (kN) -10,398 -0,398 N, (kN) 0
M, (kN - cm) 0 0 Myz {kN - cm) 18900
M,, (kN - cm) 359,879 26,545 M,; (kN - cm) -4,465

§10.5. THUAT TOAN LAP TRINH TINH KHUNG KHONG GIAN

Vé thuat toan nay, nén két hop xem vidu 10.1.

Khoi lugng tinh rat 16n, hon nita do sir han ché clia bo nhd trong may tinh, nén trong
thuat todn nay chi xét cac trudng hop sau:

1. Chi xét 2 loai thanh

_ Thanh c6 truc khong song song véi truc Y clia h¢ toa do téng thé
- Thanh ¢6 tryc song song va cung chiéu véi truc Y ctia hé toa 10ng thé.

2. Téi trong tic dung trén ddm va nam trong mat phang thing dimg x - y trong h¢ toa
do cuc bo.

Pé thuan tién cho viéc 1ap trinh, s6 thit tr cc thanh nén x€p theo s& thit ty cha day s6
ty nhién 1, 2, 3... Cac dam chiu tai trong phan b6 déu x&p trude, sau d6 dén cac dam
chiu tai trong tap trung, cudi cuing la cdc cot.

S6 thi tir cdc bac tu do ciing nén x&p theo s6 thi tu cha day s6 tu nhién, cdc bac wr do
c6 chuyén vi triét tiéu nén x&p & phan cudi.

Vi khéi lugng tinh qua 16n, chuong trinh duge chia ra nhiéu chuong trinh con
(Procedure) dé khi céan thi goi dén.

Mai niit ¢6 6 béc ty do, duge ky hi¢u nhu sau:

f 61-1

Tai nat i:
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V@ cdc cosin dinh hudng, & day xét dén trudng hop téng qudt nhat: thanh c6 thé nim
3 vi tri bt ky trong khong gian. Déi véi cac luc N, Q,, Q, cdc cosin dinh hudng ¢6 thé
mang diu duong hoiac am, nhimg déi véi cic momen M,. M,, M, cdc cosin dinh huéng
can ldy gid trf tuy¢t d6i dé giir nguyén d4u cta ban thin mémen.

Trong chuong trinh nay, dau cia mémen quy ude 1a duong khi quay nguoc chiéu kim
dong hé, quy ude la am trong trudng hop ngugc lai.

Vitri clia diém k ¢6 thé chon tuy ¥ nhung phai nim trong mat phing qudn tinh chinh
X -y cha dam va khéng ndm trén fruc x ca né (xem vi du 10.1). D6i véi cot, diém k
nam trong mét phing x - z ciia hé toa do tong thé va nim trén phurong song song vdi truc
X hoac tryc z tuy theo phuong cha truc y ctia nd. Trong vi du (10.1) diém k, nam trén
phuong truc x cha hé toa do tng thé.

Thuat toan dugce tién hanh theo cic budc.
- Xéc lap cdc ma tran dg ciing riéng theo (10.9)
- Xdc 1ap cac ma tran xoay theo (10.30), (10.32)
- Xdc lap cac MTDC riéng trong hé toa d6 téng thé theo (10.43)
- Ghép cdc MTDC rigng thanh MTPC téng thé
- Xdc lap vecto tdi trong nhir da lam déi véi khung phing

- Gol chuong trinh con dé tinh gid tri cc thanh phdn chuyén vi trong hé toa do
tong thé.

- Xdc dinh cédc thanh phin chuyén vi trong he toa do cuc bo theo (10.33).
- Xdc dinh cac thanh phédn néi luc theo (10.47)
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Chuong 11
BAI TOAN BA CHIEU

§11.1. KHAI NIEM VE BAT TOAN BA CHIEU

Trong cac chuong trudc, ta da nghién ciu bai todn mot chicu, bai todn hai chiéu, hé
thanh gém ddm vh khung. Trong chuong nay, ta s&€ nghién ctiu bai todn 3 chiéu thudng
gap trong thuc t€. M6 hinh phdn ti hiru han 4 mat 4 nat s€ dugc dé cap den.

Cin nhic lai ring (xem lai chuong 1) trong bai todn ba chiéu, ta ¢6 cdc hé thic sau day.

Véc to cdc thanh phin chuyén vi trong FTHH

u=lu v v (11.1)

Trong dé: u, v, w - cdc thanh phan chuyén vi trén phuong cdc truc X, y, z tai | diém
trong FTHH.

Vecto dng suit ¢ va vecto bién dang ¢:

U=[0‘x G, 0, Ty T TXJ ' (L11.2)

£= [8‘ 8), EZ YYZ sz ny] (l 1,3)
Heé thic ung suat - bién dang
¢ = De (11.4)

Trong dé: D 1a ma trdn cdu tric vat liéu cdp 6 x 6. P6i véi vat liéu dong tinh trén moi
phuong, D tinh theo (1.17) (chuong mot).

He thiic bién dang - chuyén vi:

5. 8, 8, 8, 8, 8, 9w 0,. 8|
gx Oy oz oz oy 07 oy 0x
Vecto luc thé tich f va vecto luc bien T
f=[t, 1, f]
T=[T, T, T,] (1L7)

§11.2. MO HINH PHAN TUHUOU HAN
Ta chia vat thé thanh cac FTHH 4 mat 4 nit nhu trén hinh (11.1).
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% Hinh 11.1: Phan ti hitu han 4 mdt 4 nit

Tai diém 6 toa do (x, y, 2) trong FTHH, ¢6 3 thanh phan chuyén vi u, v, w trén cic
phuong x, y, z. Méi niit i cia FTHH ¢6 3 thanh phan chuyén vi g, ,, Q31> G- Chang han
tai nit 3, ¢6 3 thanh phan chuyén Vi qs, Gy, q- Ta goi cdc thanh phan chuyén vi nay 1a
cdc chuyén vi cuc bo. Cic chuyén vi tong thé tai nit I 1a Q,.,, Qiis Qi Vay vecto
chuyén vi cuc b6 q va vecto chuyén vi tong thé Q la:

q:[‘h d2 q3 e CI|2]I (11.8)
Q=[Q, Q ... Qy] (1.9)

11.2.1. Ham hinh dang. Hé thiic bién dang - chuyén vi
Ta dinh nghia 4 ham hinh dang Lagrange N, N,, N,, N, nhu sau. Him hinh dang N,
tai nit i bang don vi tai ndt d6 va triét tiéu tai cic nit con lai. Chéng han, ham hinh dang
N, bang don vi tai nit 1 va triét tieu tai cac nut 2, 3, 4.
Ham hinh dang duoc xdc dinh bang cdc toa do tu nhién
N, =L, N,=L, N,=L, N,=1-L -L,-L, (11.10)
Trong doé:

-
Il
<|<
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V. 1a thé tich ctia khéi tt dién con tao boi diém P trong FTHH 4 mat va mat doi dién
vai diémi(i=1,2,3,4).V1a thé tich cua khéi ti dién Ién.
Céc toa d6 tu nhién biéu thi trén hinh (11.2).

(X4, ¥4 24}
4 (0,0,0,1)

1 (X3 Yo Z3)

(x]s ¥i» Zi) (0.0,1,0)

(1,0,0,0)

2 (Xp- ¥, o)
(0,1.0.0)
Hinh 11.2. FTHH 4 mdt 4 nit voi cdc toa dé tie nhién

Céc thanh phan chuyén vi tai 1 di€ém P (x, y, z) trong FTHH ¢6 thé biéu thi bing
hé thitc:

u=Nq (11.11)
Trong d6:
N, 0O 0 N, 0 0 Ny O 0 N, 0 O
N={0 N, 0 0 N, 0 0. Nj 0 0 Ny O (11.12)

0 0N 0 0 N, 0 0 N 0 0 N,
q - vecto cdc thanh phéin chuyén vi tai cdc nut.

Du6i dang biéu thi ciing tham s8, toa do chia diém P (x, y, z) trong phdn tr hitu han ¢6
thé bicu thi bang toa d6 clia cdc nit (hinh 11.2):

X = Nix, + Nox, + Nox, + Ngx,
y =Ny, + Ny, + Noys + Noy, (11.13)
z =Nz, + Nyz, + N.z; + Noz,

Thay N, tir (11.10) vao (11.13) va ap dung cdc ky hiéu X; = X, - X;, ¥; = ¥i - ¥;
Z,= 12 - 7, (aco:

X=X+ X, L)+ XLy + X1 Ls
Y=Y+ Yy + ¥oul; + ¥ala (11.14)
=17, + 2L, + Zul, + 23k

Theo quy tic tinh dao ham clia ham an:
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r -

du
dL,,
cu
aL,
du
| oL

Trong d6, J 12 ma tran Jacobian
[ ox
oL,
ox
EN
Ox
oL,

Dinh thic cta J:

det J =X, (Y4234 - YaaZoa) T ¥ 14(ZpaZs4 - Zy0%5,) + Z14(X24¥ 24 - X34Y54)

Theé tich FTHH nf dién:

V, =

[ou |
ox
ou
oy
du
| 6z
d oz |
oL, a,
dy 0Oz
a, o,
dy oz
oLy aL, |

L0 T detd dLdL,a,

Yia

¥4

Y34

Vo= fdet | [ {7 7 dLangr,

Céng thire tich phan da thic ¢6 dang nhu sau:

0

Ap dung (11.19), ta duoc:

1
V. =—6—’det J’
H¢ thic nghich déao cta (11.15):

fou] [ ou]
x| (A
M4l
oy L,
du ou

lf ] vrrisdidl,d, -
0 0

Z3q |

m!n!p!

(m+n+p+3) !

(11.15)

(11.16)

(11.17)

(11.18)

(11.18a)

(11.19)

(11.20)

(11.21)

255



Trong dé A 1a nghich ddo clia ma trén Jacobian:

A=J"

(}’24 Zag — Y34-224) ()’34214 - Y14-Z34) (Y14224 —Yu -214) (11.22)
(224 X34 — 231Xps) (z34%14 — Z4X34)  (Z1aXas =22 Xia)

(x24 ¥i4 T Xxq -224) (X34Y14 - X14-)’34) (X14-)’24 - x24-}’14)

Theo (11.5) va (11.21) , ta co:

- detJ

t=B.q (11.23)
Trong d6, ma tran B ¢6 dang:
r - g

0 0 Ay 0 0 Ay 0 0 Ay 0 0 -As

0 Ay Ay 0 Ay Ay 0 Ay Ay 0 -A3 -A2

|_A21 Ay 0 Ap Ap 0 Ap Ay 0 -A2 -A O J
(11.24)
Trong d6: A, la cdc phan tir cha ma trén A trong {11.22)
A=A +ALTA,
A=Az +Ant+Ay
11.2.2. Ma tran do ciing-Vecto tai trong

Ma trdn d¢ citng:!
Theo (2.79) {chuong hai), ta c6 ma tran do cing

k= [[[B'DBdv (11.26a)
Vi cdc ma tran B va D chita céc hing s6 nén
k =B'DB [dv
do d6: k = V.B'DB

Trong d6, V, 1a thé tich cia FTHH tf dién, tinh theo cong thirc (11.20).
Véc 1o uc thé tich:
Theo (2.80) (chuong hai), ta c6 véctd luc thé tich:
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F,= mN'de (11.27a)

Vi lue thé tich tac dung tai trong tam ctia FTHH tit dién, trong tam ndy lai chia hinh
tir di¢n thanh 4 khéi o dién con c6 thé tich bing nhau nén theo (11.10).

1
V1IN va f chira cdc hang s6, f, c6 thé viet
f=N'f [dv =N'£V (11.27b)

Thay N (1112)va f=[f, £, ] vao (11.27b) ta ducc:

N, 0 0
0 N, 0
0 0 N,
N, 0 0
0 N, 0
0 0 NJ|T
f,=V. | £, (11.27¢)
N, 0 0
0 N, otk
0 0 N,
N, 0 ¢
0 N, 0
0 0 N,
Sau khi thyc hién céc phép nhan ma tranvathay N =N,=N, =N, = —/i— ta ¢ cong
thic cudi ciing:
fl=£[f o & f 6 6§ f f f f f] (11.28)
4 L z y 1z Lo I, 1,

Vecto e bién:

Theo (2.80) (chuong 2), ta c6 vecto luc bién:
f, = | [N>TdA (11.29)

Chéng han, lic bién phan bd déu trén dién tich tam gidc 1-2-3 ¢6 gach chéo trén hinh
11-3. Trén dién tich nay, 16 rang 1a N, = 0. Vi tdng luc bién tac dung tai trong tam cia
tam gidc 1-2-3, trong tam ndy lai chia tam gidc 1-2-3 thanh 3 tam gidc con c6 dién tich
nhu nhau nén:
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1
N, =N, =N, ==
Lo 2 e g (11.30)

N4=0

Vi ma tran N va T chia cdc hang s6
nén (11.29) c6 thé viét:

f, =N5.T.[dA
b | J (11.31a)
— ANS.T
Thay Nar (11.12) va Hinh 11.3: Luc bién tdc dung
T= [Tx 5 TZ:I trén mdt tam gidc 1-2-3
vao (10.31a):

| N, 0 O
0 N, 0
00 N,
N, 0 0
0 N, 0

2 Tx
0 0 N,
f, = A. | T, (11.31b)

N, 0 0
0 N, ofL
0 0 N,
N, 0 0
0 N, O
0 0 N,

Sau khi thuc hién ciac phép nhan ma tran va thay N, =N, =Nj =%, N, = 0 vao

(11.31b), ta dugc cong thiic cudi cung:

A
3°[Tx T, T, T, T, T, T, T, T, 0 0 0] (11.31)

f'bz

Trong d6: A, - dién tich mat tam gidc 1-2-3.

Trong phén trén, ta da suy ra ma tran do cing, vecto luc thé tich, vecto luc bién doi
v6i phan tir hitu han hinh 4 mat, 4 nit. Sau khi ghép cdc ma tran d¢ ciingva cic vecto tai
trong nhu thudng 1¢, ta c6 hé phuong trinh can bang téng the:

xQ-=-F (11.32)

Giai hé phuong trinh trén, ta dugc gid tri céc thanh phan chuyén vi.
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11.2.3. Tinh itng suat
Vie = D.c va £ = B.q nén g suat c6 thé viét:
6=D.B.q (11.34)
Cic ing suat chinh o,0,,0; dugc tinh theo cic h¢ thic sau. Ba b4t bién cha tenxo
(ng sudt la;

Il :Gx +0—)"+GZ

_ 2 2
12—0xcy+c O F0x0, ~ Ty — Ty, ~ Tyy (11.34)
I =0,0,0, +21,,1,,T -0,12, — o 12 -5,
3~ YZ¥Xz 'xy Xyz ¥Rz 27Xy
Bat:
I}
3

3
(11.35)
c=2 2
3
E}zlcos"'[—B—q)
3 ac
Cac tng suit chinh:
II
G| =—+ccosd
3
I
o, =1 tccos 6420 (11.36)
3 3

I
o3 == +ccos 6+2%
3 3

§11.3. CACH BO TRI MANG FTHH 4 MAT 4 NUT

Trong mién 2 chiéu, cich b6 tri mang FTHH tam gidc hodc tif gidc ¢6 thé thuc hién
mot cach twy y, nhung trong mién 3 chiéu thi viéc b6 tri mang FTHH tif dién ¢6 tinh
chat phic tap hon. Duéi day, gidi thién mot sé cich b trf mang FTHH tif dién trong
mién khéi vuong.

Trén hinh (11.4) 1a cdch b6 tri 5 FTHH ti dién trong mién khéi vuong. So dé lien két
gifia cdc niit bidu thi trong bang 11.1. Trong cach bd tri trén, 4 i dién dau tién c¢é thé
tich nhu nhau con 1 dién thit 5 thi ¢6 thé tich gép doi thé tich cha phan tir khac.
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7 (LL1)

Hinh 11.4: Cdch b¢ tri 5 FTHH ti dién trong mién khéi vuong.

Bang 11.1. So dé lien két giira cac FTHH va cac nit

Ciing c6 thé bg tri 6 FTHH
i dién trong mot mién khoi
vuéng nhu trén hinh (11.5).

Trong cdch chia nay, mot
nra khéi vuong dugc chia
thanh 3 ti dién c6 thé tich bang
nhau (hinh 11.5). So d6 lién két
gilta cdc tr dién va giita cdc nut
nhu trén bang (11.2) va hinh
(11.5).
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Niit cuc bo
FTHH s6

{ 2 3 | 4
1 1 4 2 6
pA 1 4 3 7 Nut
3 6 7 5 1 téng
4 6 7 8 4 thé
3 1 4 6 7 |

5

Hinh 11.5: Céch b6 tri 6 it dién trong mién khoi vuéng.




Bang 11.2. So dé lién két giita céc niit trén hinh (11.6)

’7 Nitcuc bo: 1, 2,3, 4 W

FTHH s& - -
S& thir tif niit tdng thé

] 1 2 4 8

2 1 2 8 5

3 2 8 5 6

4 1 3 4 7

5 1 7 8 5

6 1 8 4 7

§11.4. PHAN TUHOU HAN 6 MAT VA CAC PHAN TUHOU HAN BAC CAO HON

Hinh 11.6 bi€u thi mot phén tir hitu han 6 mit 8 ndit ¢6 dang khéi vuodng vdi kich
thude mbi canh bang 2 don vi trong hé toa do ty nhién L, L, L,

L,

{1,-1,1)6 711,01

-1, -
. b2 3(¢-1,1,-1)

4(1,1,-1)
Hink 11.6: Phdn ti hitu han 6 mdt 8 it
Déi véi FTHH khéi vudng (hinh 11.6), cac ham hinh dang Lagrange ¢6 thé viét:
N; =%(1+L,iL“)(l+L2iL2i)(1+L3iL3i) (11.37)

1=1,2,..8

Trong dé: L,;, L, L; 12 céc toa do ty nhién L,, L, L; tai ndt i trong hé toa do (L,
L. Ly).
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Méi nit ctia FTHH 6 mat 8 nit ¢6 3 thanh phdn chuyén vi nén c6 tat ca 24 thanh
phdn chuyén vi tai cdc nit. Vecto chuyén vi:

f

VT [ TR PO P (11.38)

Cic thanh phén chuyén vi tai 1 diém trong FTHH c6 thé bicu thi bing cdc thanh phan
chuyén vi tai céc nit nhu sau:

u =Nyq +Noqq +.... + Nay
W= N1q3 + N2q6 + ot N8q24

X= lel + NzXz + ....+N3x8
y=N,y; +Nyy, +....+ Ngyg (11.40)
z=N,z, + Nyz, + ...+ Ngzg

Dudi dang biéu thi cling tham 8, cdc toa do tai 1 diém trong FTHH c6 thé biéu thi
bing toa d¢ tai cic niit nhu trong (11.40).

Gidng nhu céc budc trinh bay trong chuong 7 d6i v6i FTHH tif gidc, ta c6 céc he thic
nhau sau:

£ = B.q (11.41)
Ma tran d6 cimg cua FTHH:
I 1 1 .
k=[ | [B.D.B|detJ|dL, dL,dL; (11.42)

-1 -1 -l
Trong d6: dV =|detd| dL,dL,dL;;
J - ma tran Jacobian.
Viéc tinh tich phan (11.42) thuc hién theo phép cau phuong Gauss.

D6i v6i cac FTHH tr dién bac cao hon, chang han nhu loai 10 mit, 20 ndt, 27 nit,
ciing 6 thé thyc hién cdc budc nhu da trinh bay trong chuong 7.

§11.5. CACH XULY CAC DIEU KIEN BIEN
Vé cach xir 1y cic diéu kién bién, ta lam nhu d6i véi cdc bai todn 1 chiéu hoac 2 chiéu.
Rang buoc diém (hinh 11.7a) 1a rang budc tai d6 mot di€m hoan toan ¢ dinh. Trong
trudng hop nay, ta them mot s6 C khd 16n vao phan tlt c6 bac ur do tuong g trén duong
chéo chinh cia ma tran d6 cimg.

Ring buoc dudng thing 12 mot rang budc trong d6 1 diém chi duge phép chuyén vi
trén phuong dudng thang t (hinh 11.7b).
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Phép tuyén Mat phang

t
%/\ /
a) 5

Hinh 11.7: Rang buéc tai cdc niit
a)Rang buéc diém; b) Rang buéc trén duong thdng; c) Rang buéc mdt phang.

c)

Gia sir t ¢6 cdc cosin dinh hudng (I, m, n). Xuat phét tr diéu kién u x t =0 ta thém

cac s6 hang do cing sau vao cic phan tir ¢6 BTD tuong ting cta niit I trong ma tran
do cung:

31-2 31-1 31 <« BTDcoanit 1

31-2/CI*> Clm Cln

31-1 Cm? Cmn
31 Cn®
T

BTD

Doi v6i rang budc mat phang (hinh 11.7¢), mot nit chi duoc di chuyén trong mat
phang c6 phdp tuyén t. Gia sit t ¢6 cdc cosin dinh hudng (1, m, n). Xuat phat tir diéu kién

u.t = 0, ta thém vao céc s6 hang sau vao cic phan tr c6 BTD tuong ing ciia nit I trong
ma tran do cing.

31-2 3]- 1 31 « BTD ciiant |
31_2-(:(142) —Clm Cln |

311 C(l-—mz) Cmn

B c(1-n?)

L ]

BTD
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Vidu 11.1: Mot mo hinh FTHH 4 mat 4 mit nhu trén hinh (11.8).
Tinh: 1- Chuyén vi
2- Ung sudt

+lOkN

i.x Sem o/

Modun dan héi: 21000kN/em?®
Hé s6 poatxong: 0.3

Phdn 6 thit tr nit (Sng thé
1 L 2 ] 3 ] 4
Hinh 11.8
Gidi:
Tinh ma trin cfu tric vat li¢u theo (1.17)
[4523.077 1938,462 1938,462 .0 0 0 |
4523,077 1938,462 0 0 0
Do 4523,077 0 0 0
1292,308 0 0
Dsi ximg 1292,308 0
] 1292,308 |
Tinh ma trin B theo (11.24):
[0 0 0 02 0 0 0 O 0 02 O 0
0 0 o 0 0 0 0 02 O 0 -02 0
B 0 0 033 0 0 0 0 0 0 0 0 -0,33
0O 033 0 0 0 0 0 0 02 0 -033 -02
0,33 0 0O 0 020 0 0 -033 0 0 -0,2
| O 0 0 0 02 0 02 0 0 02 -02 0
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X4c lap ma tran do cimg tong thé:

Vi chi c6 mot phan tir, tit ma tran do cing riéng ki, ta ding phuong phap loai trir dé
xac lap MTDC t6ng thé:

| 2 3« S& thtt tu BTD téng thé
143,589 0 0 |
K= 143,589 0 2
Doi ximg 502,654 |3
Gii hé phuong trinh:
Q 0
Q5 -10
K&t qua tinh:

[Q,Q,Q,0=[0 0,0348 -0,0199] cm
Tinh dng suat theo (11.33)
Céc thanh phan chuyén vi cha phan tir la:
[4, G G Qa G5 95 96 G G G Do dro] =10 0,035 0,019 0 0 0 0 0 0 0 O 0]
Céc thanh phan dng suét:

USI = -12,857 kN/em® US2 = -12,857 kN/em®
US3 = -30 kN/em® US4 = 14,999 kN/cm?
US5=0 Us6=0

§11.6. THUAT TOAN LAP TRINH GIAI BAI TOAN 3 CHIEU (CTR17)

I. Nhap s liéu (1ay thi du trén hinh (11.9)
S6 phan tir: 1
S6 BTD c¢6 chuyén vi: 3
Téng s6 BTD : 12
S6 BTD c¢6 chuyén vi triét tiéu: 9
S6 thit tr BTD c6 chuyén vi triét tiew: 4, 5, 6,7,8,9,10,11,12
Médun dan héi: 21000 kN/cm®
Hé s6 podt xong: 0,3
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Phdn tir S6 thit tr nit t6ng thé
I L 2] s | 4
Hinh 11.9
C4c s6 lieu con lai thong ké trong bang sau:
Toa d6 (cm)
Phan tr
X, X2 X3 X, ¥ Y2 b4 Ya Z Z Z3 Z,
I -5 0 -5 -5 0 0 5 0 3 0 0 0
S& th tw bac oo do
Phéan
d, | 4, | d, ' do | ds | de | d; | d | dy | dy | 4, | dy,
1 1 2 3 ' 4 5 6 7 8 9 10 11 12

2. Xac lap cdc ma trén d¢ cimg riéng theo (11.26)
3. Ghép cac MTDC riéng thanh MTDC téng thé
4. Ghép cic vecto tii trong theo (11.28), (11.31) va cic ti trong nhéap vio.
5. Goi chuong trinh con dé gidi hé phuong trinh can bang
6. Cin cf vao cic gid tri chuyén vi tim duoc & tren, tinh mg suit theo (11.33).
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Chuong 12
BAI TOAN DAO PONG

§12.1. KHAI NIEM

Trong cic chuong 3 - 10, ta dd phan tich tng sudt va bién dang clia k&t cau dudi tac
dung cla tai trong tinh. Ta goi 1a tai trong tinh khi né ducc dat 1én két cdu mot cach
cham chap va tir tir. Ta goi 1a 1di trong dong khi né tac dung lén két cdu mot cdch dot
ngot hoac thay ddi theo thoi gian. Tai trong dong gay ra gia tc va dan dén su dao dong
ciia két cau. D6i véi mot vat rin bign dang dan héi, khi cét tdi trong mot cach dot ngot,
né c6 xu huéng dao dong quanh vi tri can bang cua né. Chuyén dong ¢6 tinh chu ky do
nang luong bién dang phuc héi gay ra, goi 1a dao dong it do. S6 chu ky trong don vi thoi
gian goi 12 tdn s6. Chuyén vi Ién nhat k& tir vi tri can bang goi 12 bién do. Trong thuc t€,
dao dong s& giam déan néu ¢6 luc can. Tuy nhién, néu luc can khong 16n, su khdc nhau
giita tin s6 dao dong tw do khong co luc can va tan s& dao dong tr do ¢6 lyc can, ¢6 the
bo qua. O day, ta bd qua anh hudng ca luc can khi 4p dung phuong phap phan tu hifu
han dé nghién ctru dao dong ti do clia két cau.

§12.2. CONG THUC CO BAN

Ta dinh nghia kam Lagrange L nhu sau:
L=T-TN (12.1)
Trong d6: T - dong nang;
TN - thé nang.
Nguyén ly Haminton:
Trong khodng thési gian bat ky urt, dén t,, trang thai chuyén dong clia vat thé, cuc tri
hda ham:

Ly
I= t Ldt (12.2)
1

Néu ham L dugc bidu thi bing cdc bién khai quat (45, 92 95 -+ G 91592-93-4n thi
phuong trinh chuyén dong c6 dang:
L al.
didb) %y i=12..n (12.3)
dti 8q; ) &q
Trong d6:  q, = dq;/dt
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Vi dy sau s&€ minh hoa nguyén ly Haminton.
Vidu 12.1: Cho mot hé 16 xo va khéi luong nhu trén hinh (12.1).
Dong nang va thé nang c6 thé viet;
L o2, 1 5
T=—mx] +—m,x
p TR X
™ =1k x4 L (x;—x )2
p TSR X X
ViL=T-TN, ta ¢6 phuong trinh chuyén dong:

—q(i}—?‘—zmlxl +kx; -k, (x2 —x,) =0
X)

dt\ Ox,

L
4 E— h—aii:mzx'2+k2(x2—xl)=0
dt aXZ ax2

Phuong trinh trén c6 thé viét:

m 0
0 m,

S

| X, -k, ks, JLxo

§~

‘ LT &

Hinh I12.1
Phuong trinh trén ¢6 thé vigt dudi dang ma tran rit gon:
Mx+Kx =0
Trong d6: M - ma tran khéi luong;
K - ma tran d¢ ciing;

(12.4)
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% - véc to gia toc;
X - véc to chuyén vi.
Vit rdn c6 khot lupng phdan bé

Xét mot vat ran ¢6 khoi lugng phan bd nhu trén hinh (12.2)

¥ p : ti trong

Hinh 12.2. Vit rdn cé khot lugng phan bs

Thé nang da duge trinh bay trong chuong 1. Dong nang ¢6 dung
T= -% wup dV (12.5)

Trong dé: p - ti trong (khGi luong trén don vi thé rich) clia vat ligu; u - véc to van
téc tai diém (X, y, z) v6i cac thanh phin 0, v , W (hinh 12.2)

u={o v w] (12.6)

Trong phuong phap phdn tir hiru han, ta chia vat thé thanh cic phan tlr, véc to chuyén

vi trong m&i phan tir duge biéu thi bing ham hinh dang va cdc thanh phan chuyén vi tai
cdc nat:

u=Nq (12.7)

Trong dong luc hoc, cdc thanh phéan chuyén vi phu thuge vao thoi gian, do do, véc to
van toc ¢6 dang:

@ =Nq (12.8)
Thay (12.8) vao (12.5), ta co:
l L} 1
=4 UpN Ndv] q (12.9)

Trong d6, s6 hang trong ddu ngodc vudng 1a ma trin khoi lugng clia phdn tr hitu han:
m,= [pN'NdV (12.10)
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Ma tran khéi luong cho céc FTHH khac nhau s& ducc suy ra trong phén sau.

Téng dong nang cho toan hé ¢6 thé viet:

1

T=> TC:Z%q'.me.q:EQ'MQ (12.11)
Nhur trong chuong hai da trinh bay, the nang co6 dang:

TN = %Q'KQ-Q‘F (12.12)
Theo (12,1) va (12.3), ta c6 phuong trinh chuyén déng:

MQ +KQ=F {12.13)
B6i véi dao dong wr do, luc F = 0 nén:

MQ + KQ=0 (12.14)
Xuat phét tir trang thdi can bang, ta dat: .

Q = Usinot (12.15)

Trong dé: U - vec to bién do dao dong tai cac nir;
© (radian/s) la tdn s6 vong (= 2=.f, f = 56 chu ky/s hoic Hz).
Thay (12.15) vio (12.14), ta c6:

kU = o’MU (12.16)
Day la bai todn gid tri rieng kh4i quat:
kU =iMU (12.17)

Trong d6: U la vecto riéng, né biéu thi mét dao dong va tng véi gta tri riéng A. Gia
tr riéng A 12 binh phuong cda tin s6 vong o. Tan s6 f bing heztz (s6 chu ky trén gidy)
tinh theo cong thic f = w/2x.

Céc phuong trinh trén ciing c6 thé suy ra tr nguyén ly D' Alembert hoic cong ao.

§12.3. MA TRAN KHOT LUGNG CUA CAC PHAN TUHOU HAN

Duéi day, can cit vio cac ham hinh dang da trinh bay trong cic chuong trude, ta suy
ra biu thiic ma tran khoi lrgng cho céc FTHH khic nhau. Gié sl ty trong khong thay
doi trong FTHH, ta c6:

m, = p [N'NdV (12.18)
12.3.1. Thanh 1 chiéu (chirong 3)

q'=[q, q;] (12.19)

N=[N, N,]
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Trong d6: N, = 1—‘_25 N, 1+g

m, = p [ N'NAdx - E’ﬁ%’ﬁ [ NNa

m, = pACLC 21
6 1 2

Sao khi tinh tich phan:

12.3.2. Gian (chuong 4)

U

q L. - chiéu dai thanh gian.

Hinh 12.3; Gian

Cap tich phan jdy tir- 1 dén + 1 :

m, = DA

6

o o= D
— O M O
Fan TN L T e T

1-& szlw;&

[0 T e T

12.3.3. Phén tir hiru han tam giac 3 nGt (chuong 5)

Trong bai todn Gng sudt phang va bién dang phing tir chuong 5, ta c6:
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(12.21)

A, - dién tich mat cit ngang cta thanh gian

(12.22)



A, - dién tich ciia FTHH tam gidc
" h, - bé day ciia FTHH (dang tdm)

X

Hinh 12.4: FTHH tam gidc 3 nitt

u':[u v]
Q=[q @ ds]
N, 0 N, 0 N, 0
N=| 2 3 (12.23)
0 N, 0 N, 0 N,
Ma tran khéi lugng cua phan tir hitu han
m, = p [N'NdA
Do [ NidA LN [ N\NydA N
¢ 6 e 12
2 01 01 0]
201 0 1
A 2010
m, = Pl (12.24)
12 2 0 1
2 0
L 2--4

12.3.4. Phan tir hiru han trong vat thé tron xoay (chuwong 6)
Ta c6: u'= [u w]

Trong d6: u, w 1a cdc thanh phin chuyén vi trén phuong xuyén tam va phuong doc
truc. Cac vectg q va N tuong tu nhu déi voi FTHH tam giac trong (12.23). Ta ¢6:
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m, = [pN'NdV = [pN'N2nrdA (12.25

Vi r=Nr, + Nyr, + Nyr; (chuong 6) nén:
m, = 257p [(N,.5, + Nyt + Nar )N'NdA

20A 2A 2A
Vi (NZdA = e INPNLDA =25 IN|N,NydA=—%,v.v...
i 20 i, 60J123 120
ta co:
e 0 -5 o -2 o
3 3 3
e 0 -2 0o -2
3 3 3
4 - _
A Zn+2r 0 2n-1 0
mez% 3 ] 3 (12.26)
i +2r 0 -
3
~r+2r 0
L .
Trong d6: }=5-+—r§ﬂ (1227

12.3.5. Phan tir hitu han tif gidc (chuong 7)

D6i véi FTHH tit gic trong bai todn ung sudt phang va bi¢n dang phang, ta co:

u'=[u v]
a'=[a, 92 - 4]
N, 0N, 0 N, 0 N, 0
N= (12.23)
0 N, 0 N, 0 Ny 0 N, .
Ma tran khéi lugng ¢6 dang:
m.= pL [ [ N'Ndet Jagdn (12.29)

Tich phan trong (12.29) tién hanh theo phép cau phuong Gauss (xem chuwong 7).
12.3.6. Dam (chuong 8)

Déi véi dam trén hinh (12.5), ta diing cac ham hinh dang Hecmit trong chuong 8.
v=H.q (12.30)
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( L
m, = f. H'HpA, = —*d¢ (12.31)

4 v 4
(ene
-\
9 A, q,
Hinh 12.5: Dim
Sau khi tinh tich phan, ta duoge:
156 22L, 54  -13L,]
m = PAL. ) ALZ 13L, 312 (12.32)
420 | doi xing 156 -22L,
I 4L |

12.3.7. Phan tit cia khung phing (chuong 8)

Phan tir cia khuhg trong hé toa do cuc bo (hinh 8.14a,b) 1a sy ket hgp cha didm va

thanh 1 chiéu. Vay két hgp (12.20) véi (12.32), ta ¢6 ma tran khéi Iugng trong hé toa do
cuc bo:

2a 0 0 a 0 0
I56b 22L,b 0 34b  -13L.b

4% 0 13L,b -31%b

m, = m o . (12.33)
ia
156b  ~22L_b
2
] 41%b |

Dung ma tran xoay R trong (8.49) (chuong 8), ta ¢6 ma tran khéi lugng trong hé toa

do téng thé:

m, =R'm_R (12.34)
12.3.8. Phan tir hiru han t& dién (chuong 11)
Theo chuong 11, vecto chuyén vi u va ma tran him hinh dang N ¢6 dang:

w=[u v w]

NN 0 0N, 0 0 Ny 0 0 N, 0 ¢
N=|0 N, 0 0 N, 0 0 N, 0 0 N, 0 (12.35)
0 0 N O 0 N, 0 0 N, 0 0 N,
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Ma tran khdi lugng

2 0 01 00100100

2 0010010010

2001001001

2001 00100

2001 0010
muzp—vi 200 1001 (12.36)

20 2001 00

2001 0

2.0 0 1

2.0 0

Péi xing 2 0

L 2]

§12.4. GIA TRI RIENG VA VECTO RIENG
Truéc hét, ta nghién ctu hé phuong trinh tuyén tinh dudi dang tOng quat:

A. X =2X (12.37)

Trong d6: A - ma trdn vuong;
X - véc tgriéng;
A - gld tri riéng.
D61 voi bai toan dao dong tw do, tix (12.17), ta ¢o:
KU =x MU (12.38)

Dé dua phuong trinh (12.38) vé dang (12.37), ta nhan bén trdi 2 v€ cha nd véi nghich
d3o ctia ma tran khot M:

M'KU = AU (12.39)

bat: A=M'K (12.40)
v

U=X (12.41)

ta tr& vé dang phuong trinh (12.37)
M 12 ma tran khéi;
K 1a ma tran d6 cung.
12.4.1. Cac tinh chat ciia vecto riéng va mot so dinh Iy lién quan

Phurong trinh (12.37) ¢6 thé dua vé dang:
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4 — A a2 ap X
dyy a; —A d3n X2
=0
| A an, A4y _7\‘_ _Xn_

Duéi dang ma tran, phuong trinh trén c6 thé viét:
A-2DX=0 (12.42)

He phuong trinh thuén nhat (12.42) ¢ nghiém duy nhat khi dinh thdc cia ma tran
(A - AI) trigt tiéu, nghia la:

|A-A1 = 0 (12.43)
Khai tinh dinh thiic trén, ta ¢ da thifc bac n cha i:

A" +b AT b A" R b
Néu cho vé phai bang khong, ta c6 phuong trinh dac trung cia ma tran A;

AT+ A" 4 b Pt b, =0

Khi cip cla ma tran A bang n, phuong trinh dic trung trén cho n gia tri riéng (A,
Ay oy A)

Cic nghiém nay c6 thé 1a s thuc, s6 phife hoac nghiém boi (c6 tr 2 nghiém bing
nhau tré 1én).

Thay mot gia tri riéng, chéng han gid tri A; vao hé phuong trinh (12.37) ta duge véc tor
riéng tuong ing X,. X, 1a mot véc to cot duoc ky hiéu nhu sau:

X, =[x X x| vng véi,.

X,= [xlz Xy Xy | g v6i A,

Céc vecto riéng thuong duoc bidu thi dudi dang chudn héa nghia 1a cdc phan tir X,
duoc chon sao cho:

Xp+ x5 x5 L 4xd =1
Ma tran vuong tao thanh bdi cdc vecto riéng goi 1A ma trdn cde mo do-
X=[X, X;..X] (12.44)

Ma tran chéo tao thanh béi cdc gia tri riéng goi 1a ma trdn phd:
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h 0. . 0]
0 A,

D=| ' (12.45)
o .. LA

Thay X tr (12.44) vio (12.37 sau khi dd x4c dinh dugc toan bd céc gid tri riéng cia
ma tran A, ta dugc:
AX=X.D (12.46)
do da:

X'.AX-D (12.47)

Sau day la mot s6 dinh 1y lién quan dén gid tri riéng va vec td riéng, khong chimg minh:

Pinh Iy 1: Néu ma tran vudng A c¢é cdc gid tri riéng A; va cdc vectd riéng tuong ing

X, thi cdc gid tri riéng ctia chuyén vi clia A (tdc A’) bang cdc gid tri riéng tuong Ung
nhung céc véc to riéng Y, thi lai tryc giao v6i vecto riéng X, clia A nghia 1a:

1 néu i=j
Y X = T (12.48)
0 néu i1#])

Trong do, cic véc to X va Y déu duge chuén héa.
Dinh Iy 2: Néu ma trin A d6i xing va toan bo cdc phan tir chia né déu 1a nhimg s6
thuc thi todn bé cac gid tri riéng va vec to riéng cua né cling 1a nhiing s6 thue. Hon nita,
cdc véc 1o riéng truc giao véi nhau nghia la:
{1 néu i=j

XY Y= L
0 néu i#]

J

(12.49)

Dink Iy 3: Mot ma tran d6i ximg A c6 thé dugc bién ddi thanh mot ma tran chéo
trong d6 céc phdn tr 1a cdc gid tri riéng cia né bang phép bién ddi truc giao
X'.A.X, X 12 ma trin cidc mo do cua A.

Pinh Iy 4. Néu céc gid tri riéng va vec t0 riéng clha ma trén A 1a 2, va X, thi cic gid trl
rieng cha ma tran B = T.A.T" bang cdc gi4 tri riéng tuong i{ng clia A cdn cdc vec to
rieng bang T'X,, T 12 mot ma tran vuong khong suy bién.

Dink 1y 5: Néu goi vét clia ma tran A 12 t6ng cdc phén ulr trén dudng chéo chinh coa
né thi tdng cdc gid tri riéng clia A bing vét clia né nghia fa:

A taptorFa, =ty Fo bRy (12.50)

Dinh Iy 6: Dinh thitc cha ma tran A bang tich toan bo céc gid tri riéng cha n6 nghia 1a:

Al =20y 0, (12.51)
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Dinh Iy 7: Cho ma trari A vama tran B = T.AT, T 12 mot ma tran vuong bat ky
khong suy bi€n. Dinh thic va vét cha 2 ma tran A va B hoan toan nhu nhau nghia la:

[A[=[B } (12.52)
aptapt...tagy=b, +by+---+b,,

Duséi day, trinh bay cdch tinh cic gid tri riéng va vectd riéng clia mot ma tran.

12.4.2. Mot s6 phuong phap tinh gia tri riéng va vecto riéng

Sau day la mot s6 phuong phép tinh gid tri riéng va vecto riéng.

12.4.2.1. Phuong phdp da thiic ddc trimg

Nhu trong phan truéc da trinh bay, giai hé phuong trinh (12.43), ta s& duoc cdc gid tri
riéng i, A, ... A,. Lan luot thay cdc gid tri riéng A, vio phuong trinh (12.37), ta s& dugc
céc vectd riéng tuong ting. Phuong phép nay kha phic tap.

12.4.2.2. Phitong phdp thuong s¢ Rayleigh dé xdc dinh gid tri riéng Ion nhdt

Nhu trong phén trude da trinh bay, déi v6i ma tran cép n, ta cé n gid tri rieng dugc
sap x€p theo thyt tu tir nho dén 16n nhu sau;

O, <hy <Ay €. <A (12.53)

n
Trong dé: A, - gid tri riéng bé nhat;
A, - gia tri riéng 16n nhat.
Phuong phép thuong s6 Rayleigh 13 phuong phdp tinh 1ap. Qud trinh tinh chia thanh
nhi€u vong cho dén khi nao gid tri riéng va vecto riéng & vong sau xdp xi v6i cdc gid tri
(vong tng ¢ vong trude,

Trudc hét, ta gén cho vecto riéng nhitng gid tri bat ky, chang han:

X
Xz 1
0| |-
X ] [1]
Thay vao (12.37) ta dugc: AX =ax®

Trong vong tinh dau tién, ta dugc gid tri ban ddu gan ding 2" bang cach chia phan tir

dau tién chia ma trin cot AXY cho phan tir ddu tién clia vecto riéng:
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an i diu tién of (n
k(,)zPhan tu dau l(l::)rl cua AX (12.54)
X

Trong dé, chi s6 trong d&u ngodc biéu thi s& thi tr clia vong tinh. Gid tri gan ding
thit hai clia vecto riéng duge xdc dinh theo cong thuic:

Ax‘" -
@) = —a (12.55)
Mot cach 10ng quét, ta cé hé thic:
AX Zpfm) (o) (12.56)

Trong d6, m biéu thi s& thi tr cia vong tinh. Ta ti€p tuc cic vong tinh theo (12.54),
(12.55), (12.56) cho dén khi gia tri clia vecto riéng trong vong tinh cudi cung xap xi véi
gia tri tuong ung cia nd trong vong tinh trude thi ket thic.

Khi gid tri riéng chi cdn do chinh xéc vira phai va veeto riéng 1a mét dai lugng khong
quan trong, ta tinh gi4 tri riéng bang cong thifc gan diing sau day goi [a thitong s¢ Rayleizh.

Ao = X'AX
XX

(12.57)

Vi du 12.2: Tim gi4 tri riéng 16n nhat X,va vecto riéng tuong tng clha ma trin:

5 -4 1
A=|-4 6 -4
1 -4 7
Giai:
Trudc hét, ta gan cho vecto rieng nhitmg gid tri bat k¥ chang han bang don vi:
1
xW =1
|

Thuc hién cdc vong tinh theo (12.54), (12.55), (12.56), ta lan ot dugc céc ket qua sau:

Ax(m) k[m) X(m“)
2] 1
m=1 -2 2 -1
4_ 2
1] 1
m=2 —18 11 —1,63
19 1,72
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[ 13,247 1
m=3 -20,63 13,24 ~1,56
| 19,54] | 1,48
12,297 [ 1
m=7 —-18,26 12,29 -1,485
| 16,28 ] | 1,325
12,265 1
m=8 -18,21 12,265 ~1,485
| 16,21 1,325

Sau 8 vong tinh, ta thay 2 vecto riéng cudi cing bang nhau. Viy gia tr1 riéng 16n nhat la:
I
Ay =12,265 X5 =|-1,485
1,325

Trong vong tinh th 3, néu ap dung (12.57), ta dugc két qua:
m=3 X'AX = 68,87 X'X=563
Viy A, = 68,87/5,63 = 12,33, So v&i két qud vira tinh & trén, sai s3 khong 16m.

12.4.2.3. Phuong phdp thuong s6 Rayleizh xdc dinh gid i riéng bé nhd.
Gid sur A, 1a gid tri riéng 1ém nhét cta ma tran A. Theo (12.37) ta cé:

AX =2 X
Nhan bén trdi 2 v€ cia phuong trinh trén véi A™, ta c6:

Alx- Ly ax (12.58)
A

n

Trong dé, &, la gid tri riéng bé nhat ciia A.

Vay ta c6 quy tic tim gi4 tri riéng bé nhat clia ma tran A: gid tri riéng bé nhdt ciia A
bang nghich ddo ciia gid iri riéng lon nhdt cia A,

12.4.24. Phuong phdp khut dén gid 1ri riéng dd biét dé tinh cdc gid tri riéng tiép theo.

Gia sir xuat phat tir gid tri riéng 1on nhat A, va vecto riéng twong tng X, ta tinh cic gid
tri riéng v vecto riéng ti€p theo bang cich khir nghi¢m A, trong phuong trinh dac trung.

lA-AIl=0
Theo dinh 1y 4, céc gid tri riéng cta ma tran B = TLA.T bang cdc gi4 tri riéng

tirong (g clha A con cac vecto rieng Y, =T X, rong d6 T la mot ma tran vudng khong
suy bién.
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Gia st dung phép bién déi sao cho ma tran B c6 dang:

bn3

by, |

n

b3n

bnnJ

Ay by
0 bao
0 bi;
0
B=
L 0 bn2
Ta cé:
|B-2l|=0=> (2, —A)|C-AL|=0
Trong do:
’_bzz bas
by b
C =
I_bn2 bn3

nn

(12.59)

(12.60)

Vay cic gid tri rieng cha C cling la cac gié tri rieng cua B dong thoi cing la gid tri

riéng caa A.

Ma tran T thoda man diéu kién (12.59) ¢6 dang nhu sau:

1 o
Xpz |
T={x,; 0
ann 0

0]

0
0

|

= T!

!
—Xn2

=1 Xn3

|__xrm

0
1
0

0

0
0
1

1

(12.61)

Trong do, cot ddu tién cua T biéu thi vecto riéng tuong (ng v(jil gid tri riéng A,. Xac
dinh gi4 tri riéng U€p theo X, , theo cdc bude saw:
Lap ma trin bién déi T va nghich dao cla n6 theo (12.61)
Tinh ma tran B = T'A.T

Chia khai ma tran B nhur sau:
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|2 Bre | (12.62)
1o B,, '

Trong d6: b, =4, ;
B,, 1a hang diu tién cta ma trdn A sau khi loai bd phan tir thi nhat.
Tinh gid tri riéng 16n nhat clia ma tran C = B,, theo phuong phap tinh Lip. Gia tri
nay chinh 1a gid tri riéng ti€p theo X, clia ma tran A.
Vecta riéng tng véi gia tri riéng A, duoc tinh nhu sau:
Véctoriéng Y, | iing v6i gia tri riéng 2., thoéa mén hé thic:
B.Y, =2,.Y,,
Thay b, =2, va B,, = C vao (12.62) ta c6:

Ao [ By Yiz |y | Vi (12.63)
0 C Yn—l " lel-l

Trong dé: y,, 1a phan tit ddu tien cia vectoriéng Y, |;

Y'.. la vecto riéng clia ma ran CviCY, , =2,Y, ..

Thuc hién phép nhan ma tran:
AaYig + B Yo = A1V

B,.Y,
do d¢é =12 n1 12.64
iz }"n - 7"n—l ( :
Vectoriéng X, | ing véi 814 tri riéng A, clia ma trdn A tinh theo cong thitc:
X.=TY,, (12.65)

Gid tri riéng tiép theo A_, va vecto gia tri riéng tuong ing X2 clia ma tran A dugc
xem nhu gid tri riéng thit hai va vecty ri€ng thit hai cia ma tran C. Cit nhu vay, fa ti€p
tuc tinh c4c gid tri rieng va vecto riéng tiép theo cédch trinh bay trén,

Vidu 12.3: Xdc dinh céc gia tri riéng tiép theo ctia ma tran;

5 4 1
A=-4 6 -4|néui,=12265
1 -4 7
1
X; = ~1,485
1,325

Gidi:
Theo (12.61) 1a ¢6:
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i1 00
T, =| 1,485
1,325 0
0
0
1

0
T =] 1,485 1
0

-1,325
Thuc hién cdc phép nhan ma tran:
12,265 -4 1
AT, =|-1821 6 —4
16,21 -4 17
12,265 -4 1
B=T;".A.T; =|0 0,06 2,515
0 1,30 5,675
_ 0,06 —2,515
Vay theo (12.60): C=
1,30 5,675

Sau khi dung phuong phép tinh lap déi v6i ma tran C, ta duogc két qua:

|
hy =5,01 Y', =
? : [—1,97}
ViB,,=[-4 1]nén sau khiép dung (12.64) ta duge ket qua:
Yl
L 597 _ 32T o805

Ay—h, 12,265-501 7, 255
Vay vecto riéng thi hai ctia B la:
0,825
YZ = 1
—-1,97
Theo dinh ly 4:
0,825 1
0,878 -1,062

Gi4 tri rieng cudi cung dugc xac dinh bang céch khir X, tir phuong trinh dac tnmg:
IC-M | =

Can cif vao gid tri Y?, va (12.61), ta duac két qua:
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1 0 1 0
Tz = - Tz-l =
-197 1 1,97 1
5,01 -2,515
9,88 5,675
5,01 -2,512
VayD=T,"CT, =
0 0,725
Thuc hién phuong phap tinh lap doi lap v6t ma tran D, ta duoe két qua:
Ay =0725 Z',= 1. Theo (12.64)
_ (=2,512)1
' 5,01-0,725

{ 0, SSGJ
Viy : L= : ;

Yy -1z.-| | 0] [0s86] [o05867 [ 1
L7725 197 I | 1-0,154] " | 0,263

Theo (12.64):

=0,586

ST
-0,263 4,26
Ya=

_ 2263 0,369
12,265 - 0,725 11,54
0,369
Vay: Y, = 1
-0,263

Cudi cling, vecto tiéng ing véi gia tri riéng A1 cfia ma tran A 1a;

1 00 0,369 0,369 1
X,=TY,=-1,485 | 0|, | 1 |={0452]=]1221
1325 0 1| |-0263| 0,226 0,612

Vidu12.4:
Hé mé6t chiéu nhu trén hinh (12.6)

4 Mbdun dan héi: 21000 kN/cm?
z] Khéi luong riéng: 0,00785 kG/em?
“
3 "';5! )] le ¢)] *e2  __ ox
4 100cm 50cm
N e ol
Hinh : 12.6
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Tinh : 1- Gié tri riéng 16n nhat;
2- Veclo riéng tuong ung.
Gidi:
Ciin ¢t vio (12.20), xdc lap cac ma tran do cing riéng va ghép thanh MTDC téng thé.
Ta ¢ ma tran khéi lugng.
1 2
M= 1793 02621
L)éii xing 0,523}2

Nghich dao ma tran trén:

M = {0,602 —0,301]

-0,301 2,063

Cin cif vao (3.19), xdc 1ap cic MTDC riéng va ghép thanh MTDC tdng thé.

K = [ 2940 —1680}

boi xing 1680
Tinh ma tran A theo (12.40)
B 1926,115 —1284,076
- [—4173,248 3852,229}
Tinh lap gi4 tri riéng 16n nhat va vectd riéng wrong Ung clia ma tran A theo (12.54),
(12.55), (12.56).

Két qua: GTRLN: 5396,411
Vecto riéng teong ung: [1,0 -2,703}

Vidu 12.5:
Hé mot chiéu nhu trong vi du (12.4). Tinh:
1- Gi4 tri riéng bé nhat;
2- Vecto riéng tuong ung.
Giai:
Theo quy tic trinh bay trong 12.4.2.3, tinh nghich ddo ctia ma tran A (da tinh trong vi
du (12.4).
A {1,86% 107 6,231x 10‘4}
2,025x107°  9,345x 107"

Tinh lap gid tri riéng 16n nhat va vecio riéng tuong tng theo (12.54), (12.55), (12.56).
GTRBN = I/GTRLN = 382,03
Vecto riéng tuong tng:  [1,0 1,203]
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Vidu 12.6: Mot dam lien tuc nhut trén hinh (12.7)

ey YaY:

; Dién tich: 1 [0cm?

3 % > Momen quén tinh: 45000cm?

1 2 Maodun dan héi: 21000 kN/cm?

L 200cm 300cm o

i _r- bt

Khot lugng rieng: 0,00785 kglent
Hinh 12.7
Tinh : I- Gid tri riéng 16n nhit;

2- Vectorieng luong (ng.
Giai:
Can ci vao (12.32), xac lap cic ma tran khéi lugng riéng va ghép thanh ma tran khéi

lugng téng thé:

1 2
M = | 28783313,33 -166522,14
—166532,14 22204286

Nghich ddo ma tran trén:
M~ | 6137x107°  4,603x1076
4,603x107°  7,956x10°"

Can cif vao (8.23), xdc 1ap cic MTDC rieng va ghép thanh MTDC téng thé.
1 2

K=315x10° 63x10° |1
D6i xing 126 x10° |2
Tinh ma tran A theo (12.40)

Ao | 222329 96,665
195,120 192,244

Tinh lap theo (12.54), (12.553), (12.56). Két qua:
GTRLN: 320,795
Vecto riéng tuong ing: [1,0 1,019}

Vidu12.7:

Dam lién tuc nhy trong vi du (12.6)
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Tinh: 1- Gia tri riéng bé nhat
2- Vectd riéng tuong Ung

Giai:

Theo quy tic trinh bay trong 12.4.2.3, nghich ddo ma tran A (dé tinh trong vi du
12.6) va tién hanh tinh lap.

,_[0.0131 -0,0098
" 10,0198 0,0225
Két qua: GTRBN: 1/GTRLN = 30,982

Vecto riéng twong vmng: {10 -1,982]

§12.5. THUAT TOAN LAP TRINH TINH GIA TR] RIENG LON NHAT VA GIA TRI
RIENG BE NHAT CHO MOT SO KET CAU

12.5.1. Thuat toan lap trinh tinh GTRLN cho hé mot chiéu (CTR1Y)
LAy thi du trén hinh (12.8)

7
7
4 1
3 ?’;_ ............... P ¢?2 _—  mX
7 S6 bac ty do: 2
4 @
4
%
400cm L 200cm
il ol I =
Hinh 12.8
Nhap s6 liéu theo bang dudi:
| Chiéudni | Dientich Modun | Khoi luong 86 thi ty BTD
Phan tr (cm) (cm?®) dan hoi riéng
{kN/cm”) (kg/cm™)
d, d,
1 400 4 21000 0,00785 3 l
|2 200 21000 0,00785 1 2

2- Xéc 1ap c4c ma tran khéi lugng riéng va ghép thanh ma tran khéi luong tong thé M

theo (12.20).

3- Nghich d4o ma tran khéi luong tng the.
4- X4c lap cac MTDC riéng va ghép thanh MTDC téng thé K theo (3.19)
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53- Tinh ma tran A theo (12.40).

6- Thuc hién phuong phdp tinh lap theo (12.54), (12.55

Vectd riéng trong \ng.

12.5.2. Thuat toan tinh GTRBN v3
(CTR20)

Cac budc giong nhu di trinh bay trong §12.5.1 (CTR19)

Chi khdc 12 nghich d4o ma tran A va thyc hién phuong phép tinh lap.
12.5.3. Thuat toan tinh G

Lay vi du trén hinh (12.9):

), (12.56) dé tim GTRLN va

vecto riéng tuong dng cho hé mot chién

TRLN va vecta riéng twong itng cho hé gian (CTR21)

S6BTD: =4
Hink 12.9
Nhap s6 liéu nhu trong bang sau:
.
. ) Khdi
Phin D}é“ MOde lugng Toa do (cm) 56 thit ty bac tv do
i tich dan héj rieng
(cm?) (kN/em?)
(kg/em’) X Xy Yi ¥z d, d, d, d,
1 12 21000 0,00785 0 12001001100 1 2 3 4
2 12 21000 0,00785 0 0 0 [100] 7 8 1 2
3 12 21000 0,00785 200200 0 100 5 6 3 4
4 12 21000 0,00785 0 1200 0 0 7 8 5 6
5 12 21000 0,00785 0 (200 0 100 7 8 3 4J

2- Can ct vao (12.22), xéc la

khéi luong téng thé M.

P cic ma tran khéi lugng riéng va ghép thanh ma tran

3- Nghich d4o ma tran khéi luong téng thé.
4- Can cir vao (4.10), x4c lap céc MTDC riéng va ghép thinh MTDC téng thé K.
5- Tinh ma tran A theo (12.40)
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6- Thue hién phuong phap tinh lap theo (12.54), (12.55), (12.56) dé tim GTRLN va

vectd riéng tuong img.

12.5.4. Thuat toan tinh GTRBN va vecto riéng tuong img cho hé gian (CTR22)

Cdc budc gidng nhu di trinh bay trong §12.5.3 (CTR21) chi khéc la nghich dao ma
tran A va thuc hién phueng phdp tinh lap dé dugec GTRBN va vecto riéng tuong ng.

12.5.5. Thuat toan tinh GTRLN va vecto riéng tuong imng cho hé khung (CTR23)

Ly vi du trén hinh (12.10)

_ Vo2
) 1 o ¢
Im @ S6 BTD =3
3
3
v L
2m
Hinh 12.10
Toa d (m) . Modun Mémen T
e Dién tich . s ..
Phan t 5 dan héi qudn tinh
X, X, Xy X,y m (KN/m?) (mY
1 0 0 0 1 8x 107 | 21x10 2 x 10
2 2 1 1 gx 107 | 21x10" | 2x10*
- Sa thit tu bac tu do
Phan wr
g, d, 4 | d d d,
1 7 8 9 1 2 3
2 1 2 3 4 5 6

2- Can ¢t vao (12.34), xdc 1ap cdc ma tran khéi lugng riéng va ghép thanh ma tran
khéi luong téng thé M.

3- Nghich ddo ma tran khéi lugng téng thé

4- Can c vio (8.53a), xdc 1ap cac MTDC riéng va ghép thanh MTDC tdng thé K.

5- Tinh ma trén A theo (12.40)

6- Thuc hién phuong phap lap dé tim GTRLN va vecto riéng tuong {tng.
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12.5.6. Thuat toan tinh G

ma trdn A d€ tim GTRBN va vecto rieng tuong ng.
12.5.7. Thuat toan tinh GTRLN cho hé 2 chiéu kiéu FTHH tam giac 3 nit (CTR25)
Lay vi du trén hinh (12.11):

TY
3 N\

TRBN va vecto riéng tuong ung cho h¢ khung (CTR24)

Céc budc nhu da trinh bay trong §12.5.5 (CTR23). Cong viéc tiép theo [a nghich dao

v

Phdn tir S5 tha w tdng thé
0 1 1 3 2
7Tem © 2 | i 4 3
3 . 86 BTD ¢6 chuyén vi: 3
&
130cm _
i"- —_—
Hinh 12.11
1- Nhap s6 liéu
Toa dd (m) Madun f e
Phan tir danhéi | B°day fam
X Xz X3 ¥ Y2 ¥: (kN/cm?) (cm’)
1 10 0 0 7 0 21000 0.5
2 10 10 7 7 21000 0.5
—
. ; S6 thit tw bac tr do 1
Phan tlr | Hé s podt xong
dl dZ d_l d4 d_q dﬁ
1 0,3 1 2 3 6 3 4
| 2 0,3 [ 2 7 g 5 6

2- Can ctt vao (12.24), xdc lap cic ma trén khoi lugn

khot lugng tng thé M.

3- Nghich do ma tran khéi lugng tong thé
4- Can cit vao (5.30), xac 1ap cic MTDC riéng va ghép thinh MTDC t6ng thé K.
5- Tinh ma tran A theo (12.40)
6- Thyc hi¢n phuong phdp tinh lap dé tim GTRLN v vectg riéng tuong (ng.

g riéng va ghép thanh ma tran
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12.5.8. Thuat todn tinh GTRBN cho hé 2 chiéu kiéu FTHH tam gigc 3 mit (CTR26)

Cic budc nhu di trinh bay trong § 12.5.7 (CTR25).

Céong viée tiép theo 1a nghich dio ma tran A va thuc hién phuong phap tinh 1ap dé tim
GTRBN va vecto riéng tuong ung.

12.5.9. Thuat toan tinh GTRLN cho hé dam lién tuc (CTR27)

Lay vi du trén hinh 12.12.

1 2
? © % @ %; S8 BTD c6 chuyeén vi: 2
| »le »|
200cm 300cm
Hinh 12.12

1- Nhap s liéu trong bang sau:

[ Phin | Chiéu | Dién | M6men Modun Khéi S6 thit ty bac tu do
w | dai | tich | quin | danhéi luong
{cm) | (cm?) tinh (kNfcm?) riéng
{cm®) (kG/em?™) d, d, d; d,
1 200 110 45000 21000 0,00785 5 6 3 1
2 300 110 45000 21000 0,00785 3 1 4 2

2- Can clf vio (12.32), xdc lap cdc ma trdn khéi lugng riéng va ghép thanh ma tran
khéi luong t6ng thé M.

3- Nghich dao ma tran khoi luong tdng thé.

4- Can ot vao (8.23), x4c lap cac MTDC riéng vi ghép thanh MTDC tong thé K.

5- Tinh ma tran A theo (12.40)

6- Thuc hién phuong phap tinh lap dé tim GTRLN va vectd riéng tuong Ung.

12.5.10. Thuat toan tinh GTRBN cho hé dim lién tuc(CTR28)

Cic bude nhu di trinh bay trong §12.5.9. Cong viéc tiép theo la nghich dao ma tran A
va duogc thye hién phuong phdp tinh lap d€ im GTRBN va vecto riéng tuong Ung.
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BAI TAP

Bai 1:
z Dién tich:
._A_._._.E_m_‘._ _________ _d G0N — X Thanh I: 4cm?
A ) W
@ . Thanh 2: 2,5¢m?
é* 40cm _, 30cm L
o o Médun dan héi;

Hinh: B,
Cho thanh 1 chiéu nhw trén hinh B, Dang phuong phdp loai trir tinh:
1- Chuyén vi

2- Ung sust
3- Bién dang
Dadp dn:
1- Chuyén vi: {-0,1429 -0,4857]'cm
2- Ung sudt: [75 2407 kN/cm?

3- Phan luc: -300kN
Bai 2: Dau dé nhu trén hinh B,. Ding phuong phdp mé hinh 15 xo tinh:

1- Chuyén vi

2- Ung sust

3- Phan Iuc
Bdp dn: : '

1- Chuyén vi: [-7,79.10° -0,1429 -0,485]' cm

2- Ung suat: [75 240) kN/cm?

3- Phan luc: -300kN
Bai 3:
% Dién tich:
é’,_l______,2____4_@____4,_____3*,39_0“_“_, x Thanh 1: 4cm?
% 300kN , 2
'ﬁ 2 Thanh 2: 2,5¢cm
4 ! Mbdun dan héi: 21000 N/cm?

Hinh: B,
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Piu dé nhu trén hinh B,. Ding phuong phdp m6 hinh phén tix hifu han bac 2 tinh:
1- Chuyén vi
2- Ung suat
3- Phan luc
Pdp an:
1- Chuyén vi: [-0,0714 -0,1429 -0,3143 -0,4857Tcm
2- Ung sudt: giong bai 1 va bai 2
3- Phan luc: gidng bai 1 va bai 2

Bai 4:
7 2
7
g 1 700kN 7 5 500kN 4 200kN
e — S — e —- —
-
# @
:_", @ €]
2
: 40cm 40cm 40cm
| | >l »|
Dién tich:
Thanh 1: 4cm®

Thanh 2: 2cm? Modun dan héi: 21000kN/cm?
Thanh 3; 4cm’
Hinh: B,

Péu dé nhu trén hinh B,. Dung phuong phip mo hinh 16 xo tinh:

1- Chuyén vi
2- Ung suat
3- Phan luc
Ddp an:
1- Chuyén vi: [-1,2698.10° -0,1905 0,0952 1,2698.10"]'cm
2- Ung sudt: [-99,997 150 -49,997] kN/cm?
3- Phan luc:
biém 1: 400 kN
Piém 4: -400kN
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Bai 5: Dau dé nhu trén hinh B,

g
.i 1
!
: Dién tich:
® r 50cm Thanh 1: 6cm?
= Thanh 2: 2cm?
i Modun dan héi: 21000 kN/cm?
1 T He s& gidn nd: 20.10°C
|
i Gia s& nhiét do: 40°C
} Ty trong: 785.10° kN/ecm®
@ i 50cm .
i
!
!
R

Hinh: B,
Thanh chiu tdc dung clia tai trong, clia nhiét do va trong luong bdn than. Dung
phuong phdp loai trir tinh:
1- Chuyén vj
2- Ung suat
Ddp dn:
1) Chuyén vi: [0,2306 0,8612}'cm
2) Ung sudt: (96,86  264,84) kN/cm?
Bai 6: Cho mét gian nhu trén hinh B,

| - TR
[ 100cm | Dién tich:

Thanh 1: 8cm?®
Thanh 2: 8cm’
Médun dan héi: 21000 kN/cm?
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Dung phuong phap FTHH tinh:
1- Chuyén vi
2- Ung st
3- Phan luc
So sanh v két qua tich nit
Bap an:
I- Chuyén vi: [0,0536 -0,34}cm
2- Ung sudt: 11,25 19,57] kN/em?
3~ Phan luc

f1(3) = -90kN f1(4) =0 f1(5) = 140kN f1(6)} = 70kN
4- Két qua hoan toan gidng véi phuong phap tach niit.

Bai 7:
Cho 1 gian nhu trén hinh B,

l 70kN

S0KN --—

-.._l
r|

100cm

Dung phuong phap FTHH tinh:
1- Chuyén vi
2- Ung suit
3- Phan luc
Bap an:
1- Chuyén vi: [-0,0099 0,0179)'cm
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Dién tich toan bo céc thanh 1: 12cm?

Madun dan héi: 21000 kN/em?



2- Ung sudt: [2,93 -3.76 2,09 OI' kN/em?
3-Phan lyc:  fI(3) = 2485kN fl(4) = 2485kN
fl(6) = 4515 kN fl(7) = 2515kN

Bai 8: M6t gian phing nhu trén hinh B,.

l SOKN

_r3 §o @ 6 ——» 70kN

1

200cm

Hinh B,

Dung phuong phap FTHH tigh:

1- Chuyén vi

2- Ung suat

3- Phan luc
Dap dn:

1- Chuyén vi: [0,028 -0,04 O0Fem

2- Ung sudt: [0 5,83 -4,16

3- Phén Iuc

fl(4) = SOKN  fl(5) = -70 fl(6) = OkN

Bai 9: Cho mét gian phéng nhu trén hinh B,
Ding phuong phdp FTHH tinh:

1- Chuyén vi

2- Ung sudt

fI5y =0
fi(8) =0

Dién tich todn bé cdc thanh 1 : 12em?
Médun dan héi: 21000 kN/cm?

S8 thit w cdc nan: khong khoanh tron
56 thi ty cdc thanh: khoanh tron

0]' kN/cm?

fi(7)=0KN f1(8) =0
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Dién tich toan bo cdc thanh 1: 12cm”
S thif ty cac nit: khong kKhoanh ron
S4 thit tir céc thanh: khoanh tron
Modun dan héi: 21000 kN/em?

100cm

» X
l‘ -
1
Hinh: B,
Dap dan:
1- Chuyén vi: [0,048  0,0190,039  0,0005 OJcm
2- Ung sudt: {3,93 328 0 -088 320 3,31] KNjem®

Bai 10: Cho mot gian phing nhu trén hinh B,.

lGOkN T TOkN
1 ® -
SN
S50kN
®
@
@
—— x
N 5
|+ 200cm L 200cm X
b l

Dién tich toan bo cdc thanh : 4cm’
Maédun dan hdi: 21000 kNjem®
S thif t cac nat: khong Khoanh tron

56 thit tr cdc thanh: khoanh tron

Hinh: B,
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Dang phuong phap FTHH tinh:
I- Chuyén vi
2- Ung suat
Dap dn:
I- Chuyén vi: [0,053  -0,103 0,093 0,13 0007 -0,12fcm
2-Ung suit: [0,72 0,72 656 405 4,17 -521 -878 -1,62] KN/cm?
Bai 11:

Cho mét gian khong gian nhu trén hinh By -

S50kN o 3 Dién tich toan bo cdc thanh : lem?
O F' Modun dan héi: 21000 kN/om?
© /\ S6 thit w cée i khéng khoanh tron

% fog/ €) ) - 86 thif tw cdc thanh: khoanh tron

Hinh: B,,
Dung phuong phdp FTHH tinh:
1- Chuyén vi
2- Ung suat
3- Phan Iuc
DPdp én:
1- Chuyén vi: [0,016 0,006 0,011cm
2- Ung susit: [-2,00 -3.33 1,337 kN/em?
3- Phan luc
fi(4y=0 fi(5)=0 fl(6) = -30kN
fi(7) = -50kN fi(8) =0 fi%=0
fi(10)=0 fI(11) = -20kNfi(12) = 0
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Bai 12: Cho 1 gian khong gian nhu trén hinh B,,.

200cm

Dién tich toan b céc thanh 20cm?
Modun dan hdi: 21000 kN/em?

S$6 thit t cdc nit: khong khoanh tron
54 thit tu cic thanh: khoanh 1ron

Hinh: B,
Ding huong phap FTHH tinh:
1- Chuyén vi
2- Ung suat
Pdp dn:
i- Chuyén vi: [0,01  -0,01 0 0007 -0,079 0,591]'em
2- Ung suat: [-51,86 -52,85 29.82 30,81 -0,50 -51,86 -52,85

2082 30,817 kN/em®
Bai 13: Mot mo hinh FTHH tam gidc bién dang khong déi nhu trén hinh B,.
Yéu cau tinh:
1- Chuyén vi
2- Ung suét
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trom

3 2]
o ~ Médun dan héi: 21000 kN/cm®
Tem L ~SkN/em? 86 thif ty cde nit: khong khoanh
)] S6 thif t ¢éc thanh: khoanh tron
i ) Hé 6 Podtxong: 0,3
2 T 50kN X
3 TOKN
Y
Ly 10cm i
=
Hinh: B,,
Dap dn:
1- Chuyén vi: [0,0048 -0,032 0,019Fcm
2- Ung suat:
Phantir 1. [6,82 3,20 2,05]"' kN/em?
Phan tr 2: [10,66 -4,78  -5,57) kN/cm?
Bai 14:
Mot mo hinh FTHH tam gidc bién dang khong déi nhu trén hinh B;;. Yéu cau tinh:
1- Chuyén vi
2- Ung suat
f y
20kN
0,5kN/cm?
TITA1TR,
0]
Mbédun dan héi: 21000 kN/em?
10crn So thif ur cdc nat: khéng khoanh ron
56 thi tu cdc thanh: khoanh tron
@ He s6 Podtxong: 0,3
Y3 4
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Pap an:
1- Chuyén vi: [0,0025 -0,002 0,0019
2- Ung suat:
Phan tor 1: [1,009
Phén tr 2: [-4,538

-0,0023]'cm

-1,361
2,019

-4.4627 kN/cm?®
1,9817 kN/em’

Bai 15: Mot mo hinh FTHH tam gidc bién dang khong doi nhu trén hinh B,

%y

; 60KN ¢ 50kN ¢ 60KN
Maédun dan héi: 21000 kN/em®
o ® 40kN $a thit wr cde miit: khéng khoanh trdn
5cm S thit tr cde phin tir: khoanh tron
© ® Heé s& Poatxong: 0,3
—_ — X
& 4
[, 10cm | 10cm |
i | o
Hinh: B,
Yéu cau tinh:
1- Chuyén vi
2- Ung suat
bap an:

1- Chuyén vi: [-0,0010 -0,0029 0,0072 -0,0078 0,0050 -0,0039]cm
2- Ung suat:

Phan tir 1: {0,0527 11,983 0,0264] kN/cm’
Phan tr 2: [-1,076 -3,587 1,153] kN/cm®
Phan tir 3: {-1,076 -3,587 1,1537 kN/cm®
Phan tir 4: [4,663 14,830  5,669] kN/cm’

Bai 16: Mot mo6 hinh FTHH tam gidc bién dang khong doi nhu trén hinh B
Yéu cau tinh:

1- Chuyén vi

2- Ung suat
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SORN ;
"
! J’ 2“ 30kN Modun dan hdi: 21000 kN/em?
30kN o @ ’ S8 thit nr cac niit: khong Khoanh tron
5em 86 thif ty cdc phdn tir; khoanh tron
® @ Hé 56 Podtxong: 0,3
4 6 — —m X
l,  8cm | 8cm -
[ [
Hiﬂh: B;j

Badp an:

1) Chuyén vi: [0,0022 -0,0024 0,0003 -0,0007 0,0034])'cm
2) Ung suat:

Phantl 1: [-6,371 -4.886  2,215] kN/em?

Phantir2: [-0,884 -3.239 1,214] kN/cm?

Phdn tir 3: [-3,335 11,115  3,518) kN/em?

Phin nir 4: [0 0 0,5528] kN/cm?

Bai 17: Mot vat ran tron xoay cé mé hinh FTHH nhu trén hinh B16

4em

e
!
: I
! -2 -
! [y - 1
l - o .
i Q) - 8 % 10° KN/er? Modun dan héi: 21000 kN/em
ii Yem :/ 8 fem He¢ 58 Podtxong: 0,3
i o [ S8 thit tir cdc nit: khong khoanh tron
: -
! - S6 thif ty cde phén 1 khoanh tron
|
S i
! &
l-l lem
i -
i 5cm _
! Hinh: B,
Yéu cdu tinh:
1- Chuyén vi
2- Ung suat
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Pdp dn:
1- Chuyén vi: [0,1625 0,0689 0,0937 0,128} cm
2- Ung suit:
Phan tr 1: [-0,007 -0,0023 -0,0122 0,0141] kN/cm’
Phén tu 2: [-0,0061  0,0406 10,0568 -0,0114) kN/cm’

Bai 18: Mot vt ran tron xoay ¢6 mo hinh FTHH nhu trén hinh Bi7.

S
n
g

.

|
i b -+ Modun dan héi: 21000 kN/em”
! Hé s& Podtxong: 0.3
lem ll © kKN/em® 8§ thi ty cdc nit: khong khoanh trdn
i @ S84 thit wr cdc phén tir: khoanh tron
i 4
i 3
! 4 g
L 6em |
" T
Hinh : B,
Ddp an:
1- Chuyén vi: [-1,112 -1.246  -1,229 -1,131].10%cm

2- Ung suat:
Phantir 1: [-1,204 2290 -0,143 -0,428) kN/cm?
Phén tir 2: [-1.246 2,036 -0,153  -5,5407 kN/em?

Bai 19: Mot vat rén tron xoay ¢6 mo hinh FTHH nhu trén hinh Byy.

: E;_ - i 4

! 2

i ™ @ Modun dan héi: 21000 kN/em®

! fem ® He sé Podixong: 0.3

li S3 thir ty cdc mit: khong khoanh tron
P —— - @ 54 thif 1y céc phén tr: khoanh tron

i 2

i

Hinh: B,
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Tinh:
1- Chuyén vi
2- Ung suat
Pdp dn:
1- Chuyén vi: [-9,842.10° 3,043.10° -9,278.10"% 2.799.10°
1,964.10*  2,02.10™ I'cm

2- Ung sust:
Phéan tir 1: [-1,01 0,1797 03593  -0,1014] kN/cm?
Phan tir 2: {-0,067 0,157  -0,314  -0,067] kN/cm®

Bai 20: M6t vat rin tron xoay ¢6 mé hinh FTHH nhu trén hinh B,..

f ‘ 501chv

lem Hé sa Podixong: 0,3
¥ Thit 4 cdc nit: khong khoanh tron
! Thif iy cde phin t: khoanh tron
-
i lem
[
i —» 2(R)
'
!' 30cm | lem |
- > -
|
Hinh: B,
Tinh:
1- Chuyén vi
2- Ung sust
Ddp dn:

I- Chuyén vi: [-0,0722.10° 0,03.10*  -0,0538.10° 0.0239.10*
0,0684.10° -0,0430.10* 0,0732.10° -0,0442.10*)'cm
2- Ung sust:
Phin tlt 1: [0,0129 0,0214 -0,0021 0,0100] kN/cm?
Phén tlr 2: {0,0760 0,1745 -0,0084 0,0754] kN/cm?
Phén tir 3: [-0,0645 -0,1535 0,0085 . -0,0650]' kN/cm?
Phan tir 4: [-0,0534 -0,1248 0,0059 -0,0533] kN/em?
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Bai 21: Mot mo6 hinh FTHH 4 canh 4 nit nhu trén hinh By,

T ¥ ka
3kN
2 1 - "
Modun dan hdi: 21000 kN/em?
dem Bé day t4m: 0,5cm
He s& Podtxong: 0,3
5 4 Khong xét trong lugng béan thin
- —
e
!
_ 6cm |
e | rl
Hinh: B,

Diing phuong phdp FTHH tinh:
1- Chuyén vi
2- Ung suat
Pap an: _
Chuyénvi:  (d,, d;, ds, d,)=(0,218; -9,774; -2,243; 7,116) x 10° em
Ung suat: US1 = 303,559 kN/em?; US2 = -779,787 kN/cm®
US3 = 1673,925 kN/cm’

Bai 22: Mot mo hinh FTHH 4 canh 4 nit nhu trén hinh B21

4kN 3kN

3kN t ¢2 3 ZkN
—- ——
4cm ® @ Mbdun dan héi: 21000 kN/cm?®
Bé day tdm: 0,5cm
—— Hé sd Podtxong: 0,3
\6 \5 ‘4 Khong xét trong luong ban than

. Bem 6ecm |
- o

Hinh: B,

S6 thif tu cdc nit cuc bo va niit tdng thé théng ké trong bang sau:

Phan tir Niit cuc bo Niit téng thé
1 i 2 3 4 1 6 5
2 1 2 3 4 2 5 4
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Dung phuong phép FTHH tinh:

1- Chuyén vi
2- Ung suat

Bdp dn:

1- Chuyén vi: (d,, d,, d., d,, d,, d,) = (-0,452: -4,786;
-0.584; 2,313; 3,092; 5,741) x 10%cm
2- Ung sudt (xem bang dudi)

Phan tir US1 (kN/cm?) US2 (kN/cm?) US3 (kN/cm?)
1 -29.877 -89.972 46,590
2 175,200 316,433 60,396

Bai 23: Cho 1 ddm lién tuc nhu trén hinh B,,.

25kN/m
Modun dan héi: 21 x 107 kN/m?

Momen quén tinh: 23 x 10m?
34 thif ty cdc nat: khong khoanh trdn
36 thit tw cdc thanh: khoanh tron

l 30kN

4

&
Y

Hinh: B,,
Dung phuong phap phén tir hite han tinh:
1- Chuyén vi
2- Moémen
3- Luc cat
Dap dn:

1- Chuyén vi: (7,26.10° 3,11.10°* -6,79.10* 3,39.10"* radian
2- Momen (xem két qua dudi)

3- Luc cit (xem két qua dudi)

Thanh Momen (kN.m) Lirc cat (kN)
1 0 8,6054 14,915 15,085
2 -8,6054 3,2789 27,663 22,337
3 -3,2789 0] 1,093 -1,093
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Bai 24: Mot dam lién tuc nhu trén hinh By,

20kN/m
50 .
W l kN Modun dan héi: 21 x 107 kN/ecm?
14 o 4%1 o _‘% 3 @ Momen quén tinh: 25 x 10°m*
O m? 3" Thi ty ndt: khong khoanh tron
| 2m N 4m | 5m Thit wr ciac thanh: khoanh tron
[ ™

il ‘;—|4 ‘;E

Dung phuong phdap FTHH tinh:
1- Chuyén vi
2- Momen
3- Luec cat
Pdp an:
I- Chuyén vi: [7,701.10*  -3,589.10°  1,794.107] radian
2- Mémen (xem két qua dudi)

3- Luc cit (xem két qua dudi)

Thanh Moémen tkN.m) Larc cat (kN)
I -2,624 14,753 13,935 26,065
2 -14,753 11,305 8,674 41,326
3 -11,305 0 2,261 2261

Bai 25: Mot ddm lién tuc nhu trén hinh B,

30kN/m 25kN/m 20kN/m

IR R Y TR TR 7T R TV N
A s @@ @ @ @ VAN 7

lOi?m 1.3m ! 4m | lm l
[ 2m 4m P 6m P 5m X
Modun dan héi: 21 x 10" kN/em? Momen quén tinh: 30 x 10°m*
Thit tu ntit: khéng khoanh tron Thit ty cdce thanh: khoani tron
Hinh: B,
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Dung phuong phap phan tir hitu han tinh:
1- Chuyén vi
2- Momen
2- Luc cat
Pdp dn:
I- Chuyén vi: [5,769.10* -5,604.10° -9,044.10°' radian
2- Mémen (xem két qua dudi)
3- Luc cat (xem két qua duéi)

Thanh Mémen (KN. m) Luc cidt (kN)
1 -5,238 12,046 18,143 11,857
2 -12,046 70,456 35,398 64,602
3 -70,456 48,783 76,612 71,388
4 -48,783 -9,991] 13,835 6,165

Bai 26: Mot dam lien tuc nhu trén hinh B,;

30kN/m
25kN/m 15kN/m £
S ewezy: INRINN] 2
&0 & v A Ta et
I Im [ 1m | 2 3 4
2m . 3m ol dm o Sm o
[ i - b >
Modun dan héi: 21 x 107 kN/cm? Momen quén tinh: 35 x 105 m*
Thit tw mit: khéng khoanh tron Thif tw cd¢ thanh: khoanh trén
Hinh: B,
Dung phuong phép phdn tir hitu han tinh:
1- Chuyén vi
2- M6men
3- Luc cit
Ddp dn:

1- Chuyén vi: [0,689 -0,526 2621 3,704] rad
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2- Mémen (xem k&t qua dudi)
3- Luc cat (xem ket qua dudi)

Thanh Momen (kN.m) Larc cét (kN)
1 0 3,569 10,715 14,285
2 -3,569 34,352 12,239 32,761
3 -34,352 22,404 62,987 57,013
4 -22,404 -11,202 6,721 -6,721

Bai 27: Mot ddm lién tuc trén g&i tya dan héi bi€u thi trén hinh By,

50kN/m

| ; | ;301(N@® E

| 3m | _ 6m l 5m o

D6 ciing thing ditng (ntit 1): 10 x 10° kN/m;
Do cimg xoay {niit 2): 4 x 10* kN-m/rad;

$a thy tu nit: khong khoanh trdn;

$§ thit i cdc thanh: khoanh tron

Hinh: By
Dung phuong phdp FTHH tinh:
1- Chuyén vi
2- Momen
3- Luc cét

Ddp dn:

s

1- Chuyén vi: [-5,814.10°m  1,035rad 4,185.10%rad  -5,137.10%rad |

2- Momen (xem két qua dudi)
3- Luc cat (xem k&t qua dudi)

Thanh Mo6men (kN.m) Luc cit (kN)
1 0 50,587 58,138 97,862
2 -33,846 10,355 18,915 11,085
3 -10,355 -5,178 3,107 -3,107
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Bai 28: Mot dam lién tuc trén g6i tua dan héi biéu thi trén hinh B,;. Dung phuong
phap FTHH tinh:

1- Chuyén vi

2- Mémen
3- Luc cit
S50kN/m FOkN/m
yd
CYARIITIXITRITET ' 7
0 oL o 4 @ E

i 3 4 5
\1 2 I 3m | 3m I

b 4m Sl S5m P Sm S 6m |

e hll bl Bl el

Modun dan héi: 21 x 107 kN/cm?: Mo6men qudn tinh: 120 x 10°m?*;

Do cing xoay (nit 1): = 4.10* kN-m/rad; D% cling thing (nut 2): 10.10°kN/m;
S6 thit tu ndt: khéng khoanh tron;

S8 thit tu cdc thanh: khoanh tron.
Hinh: B,,
Ddp dn:
1- Chuyén vi: [1,072rad -2,470m 1,599rad 1,599rad  -3,980rad]
2- Momen (xem két qua dudi)
3- Luc cit (xem két qua dudi)

Thanh Momen (kN.m) Luc cit (kN)
| 42,860 97,117 86,436 113,564
2 97117 54,980 133,427 116,573
3 -54,980 10,340 8,916 -8,916
4 -10,340 73,550 24,475 45,525

Bai 29: Mot dam lién tuc trén g6i tya dan héi biéu thi trén hinh B,;. Dung phuong
phap FTHH tinh:

1- Chuyén vi
2- Moémen
3- Luc cét
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30kN/m SOKN/m
1 0 @ yo §iAny ‘s
1 ® 4 @ 7
1 3 4
Im 3m
|
e r}-.. 4m ='|'= Sm :.:‘I: 6m —D‘-l

Momen quén tinh: 120 x 10 m*

Médun dan hai: 21 x 107 kN/jem?;
Do cing thing (nit 3): 10.10°kN/m;

Do cimg xoay (nit 2): = 4.10° KN-m/rad;

Sé thit tr not: khong khoanh tron; S8 thit ty cdc thanh: Khoanh tron.

Hinh: By
Pdp an:
1- Chuyén vi: [-8.965.10"rad -1526.10°m 3,187.10%ad 0 -3937.10 * rad)

2- Momen (xem két qua dudi)

3- Luc cit (xem két qua dudi)
Thanh Momen (kN - m) Luc cét (kN)
1 -1,501 -3,012 1,506 -1,506
2 6,598 70,380 6,068 23,932
3 -70,380 66,144 125,847 124,153
4 -66,144 -33,072 16,536 -16,536

Bai 30: Mot dam lién tuc trén géi tua bi lin nhu trén hinh B,,.

20kN/m

1 AEITKTITE
0,01m1 @ @ @ @ {@g )
_@ | 2m 1 lm l
'l[_=

1m

Y
A
1

-l
il

Modun dan héi: 21 x 10" kN/em?>  Momen quén tinh: 23 x 10°m*

S6 thit ty nit: khong khoanh trdn; S8 thit ty cdc thanh: khoanh tron

Hinh: By,

312



Dung phuong phap FTHH tinh:
1- Chuyén vi
2- Momen
' Bap dn:
1- Chuyén vi: (d,,d, d,, d,, d,, d) = (-0.0Im; 0,012rad; 0; 0,006rad; 0: -0,001rad)
2- Momen (xem bang dudi)
3- Luc cit (xem bang dusi)

—
Phén Momen (kN.m) ]

1 0 -50,795

2 50,795 27,492
3 -27.492 0 ]

Bai 31: Mot khung phéng nhy trén hinh B,

20kN/m
- 2
JrO,Bm z ;
X
A 1 @ Dién tich: 8 x 107 m?
0.5 Modun dan héi: 21 x 167 kKN/m?
30KN - Momen qudn tinh: 2 x 10 m?*
Im O 86 thif tu nit; khong khoanh tron;
S8 thif tu cac thanh: khoanh tron
0.5m
Y W%!?_ X
. 2m
Hinh: B,,
Dung phuong FTHH tinh:
1- Chuyén vi
2~ Mémen
3- Luc cat
Bdp dn:

1- Chuyén vi: (d,, d,, d}) = (-0,115m; -0.997m; 3,856rad) x 10°
2- Momen (xem bang dudi)
3- Luc cat (xem bang duéi)
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Phan tir Momen (kN. m) Luc cat(kN. m)

1 7,278 3,017 -25,294 -4,706

2 -3,017 9,015 17,258 23,190
Bai 32: Mot khung phéang nhu trén hinh B,,.

20kN/m

BN TILTITII P
@

|

Dién tich: 7 x 10° m®
Momen quén tinh: 3 x 10°*m*

5 1,70m | @ o) Modun dan héi: 21 x 102 KN/m®
- 5§ thit t mit: khong khoanh tron
30kN Sa thit tu cdc thanh: khoanh tron
-t
Y 0,30m | 4
- Ve s s
n m
ft— | ——
Hinh: By,
Ding phuong FTHH tinh:
1- Chuyén vi
2- Moémen
3- Luc cét
Ddp dn:

1- Chuyén vi: (d,, d,, dy, dy, ds, dg, d7)' = (-2,023m; -0,602m; 1,851rad;
3207m; -7,396m; -3,616rad; -1,492rad)’ x 10*
2- Momen (xem bang sau)

3- Luc cét (xem bang sau)

" Phén tir Mo6men (KN.m) Luc cat (kN)
1 37,288 41,302 -67473 37,473
2 -41,302 7,420 44,2776 30,724
3 -7.420 0 2,058 -2,058

Bai 33: Mot khung phing nhu trén hinh By,
Dung phuong phdp FTHH tinh:

1- Chuyén vi

2- Momen

3- Luc cit
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Pap dn:

Dién tich: 8 x 107* m? o
Mo6men qudn tinh: 2 x 10*m*
Moédun dan héi: 21 x 107 kN/m?
56 thit ty niit: khong khoanh tron
S6 thit tur céc thanh: khoanh tron

1- Chuyén vi: (d,, d,, d;, dy, ds, dg)' = (-0,012m; -2,154m; 4,139rad,;
-2,122m; -10,53m; -3,144 rad)' x 10™*

2- Mémen (xem bang dudi)
3- Luc cat (xem bang dudi)

Phan tir Modmen (kN.m) Luc cédt (kN)
1 5,867 21,415 -12,201 12,201
2 21,415 2.35 23,253 6,747
3 -2,35 31,003 14,656 32,778

Bai 34: Mot khung phing nhu trén hinh B...

[SkN/m 15kN/m

G,3m

® 10,7m
Im 4
30kN ®
—-
¢ 0,3m

2m

2m
[———— ]

Di¢n tich: 7 x 10 m?

Momen quén tinh: 3 x 10 m*
Médun dan héi: 21 x 107 kN/m?
56 thif oy nit: khong khoanh tron
S6 thif v ¢cdc tharth: khoanh tron

Hinkh: By;

Dung phuong phép FTHH tinh:
1- Chuyén vi
2- Momen
3- Luc cit
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Dap dn:
1-Chuyénvi:  (d,, d,, dy, dy, ds, dg, dy, dg, dy) = (1,416m; -2,027m; 6,947rad;
0,653m; -21,240m; -0,207rad; -0,124m; -2,054m; -6,073rad) x 10°
2- Momen (xem bang dudi)
'3- Luc cat (xem bang dudi)

Phan tir ‘ Momen (kN - m) Luc cét (kN)
1 -1,011 14,042 10,490 19,510
2 -14,042 -8,274 26,202 4,134
3 8,274 14,843 3,737 26,598
4 -14,843 -7,188 22,030 -22,030

Bai 35: Mot khung phiing c6 gdi tya dan héi nhu trén hinh Bs,.

15kN/m
<&
— RAIXKIZA]
A Y0 Dién tich: 7 x 10° m?
Moémen quan tinh: 3 x 10*m*
2m ® |1,70m Modun dan héi: 21 x 107 kN/m®
D6 citng 1o xo (nut 3): 10 x 10° kN/m
30kN v S thit tis niit: khong khoanh tron
¥ -1 1 0,30m SG thi ty cdc thanh: khoanh trdn
= i Al
| 5m | 3m |
Hinh: By,
Dung phuong FTHH tinh:
1- Chuyén vi
2- Momen
Ddp dn:

1)Chuyénvi: [6945x10°m  -3,446x 10%m 7,138 x 107%ad  6945x 107'm
-1,009 x 10°m -5,028 x 10%ad 1372x10°m  -2,543 x 10" *rad]
2- Momen (xem két qua dudi)

Thanh Momen (kN - m)
1 -14,158 23,158
2 23,158 8,684
3 -8,684 0
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Bai 36: Mot khung phiing c6 g6i tya bi lin nhy trén hinh B,.

20kN/m
1}, 0,3m 5 3 “
) @ Modun dan hdi: 21 x 10" kN/em?
0,5m Dién tich: 8 x 107 m?
Im 30kN Momen qudn tinh: 2 x 10 m*
< 56 thit ty niit: khong khoanh tron;
Iasm 34 thit ty cdc thanh: khoanh tron
B¢ Itn tai nat 1: Iem
_Jhcm o S
X 77)777_/ 1

Hinh: B,
Dung phuong FTHH tinh:
1- Chuyén vi
2- Momen
Pap dn:
Chuyénvi: {d) d, dy d, d5 dg d, d dy]
[0 -0,0lm O 0,0023m —0,0004m —0,008rad 0 0 0,003rad]'

Momen (xem bang sau):

—

Phan ot Moémen (kN.m)

131,995 57,689
2 -57689 0

Bai 37: Cho mét hé dam truc giao nhu trén hinh B,

Dién tich: 0,125m?

Moémen qudn tinh x: 1821 x 10°m*
Mémen quan tinh y: 26 x 164 m*
Modun truge: 6,36 x 10°kN/m?
Momen dun dan héi: 21 x 10"kN/m2-
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Tinh: 1- Chuyén vi
2. Mémen udn vi momen Xoan
Dap dn:

d,, d,, dy) = ('v6,802m'. 3,598rad; 1,271rad) x 10*

Xem bang duéi

Phan tur Momen (kKN.m) Luc cat (kN) j
1 -3,006 61,486 0,694 -0,694
2 -276,904 -116,593 -0,413 0,413 J

Bai 38: Cho mot hé dam truc giao nhu trén hinh By,

Ao

Hinh: B;;
Tinh: 1- Chuyén vi
2- Momen uén
3- Mémen xoan
Dadp dn:

Dién tich: ¢,135m’

Momen qudn tinh x: 1821 x 10*m*
Momen quén tinh y: 26 x 10¢m*
Modun truot: 6,36 x 10°kN/m*
Momen dun dan héi: 21 x 10'kN/m®

Hé s6 do ciing (g6 dan hoi): 10° kN/m

1- Chuyén vi (d,, d,, d;) = (-4,389m; 4,244rad; -5,031rad) x 107

2- Momen uén (xem bang dudi)

3- Momen xoédn (xem bang dudi)

] ]
Phin tir Momen (kN.m) Luc cat (kN)
1 -31,656 4,188 0,082 -0,082
2 -45,893 -44 662 0,194 -0,194
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Bai 39: Mot phan tir hitu han ti dién 1234 nhu trén hinh B.,

Zem

Lap ma tran d¢ ciing tng thé S.

Badp dn:

Ma tran S ¢6 tinh déi xing

S(1,1) = 646,15
8(1,5)=-215,38
5(1,9) = 107,69
S$(2,2) = 1453.85
$(2,6) = 323,077
S(2,10) = -107,69
S(3,4) = 323,28
S(3,9=0

S(4.4) = 969,23
5(4,8) = 143,59
S(4,12)=-215,38
S5(5,8)=0
5(5,12) = -143,59
5(6,9) =-71,79
S(7,7) = 502,56
5(7,11) = 107,69
S5@.11)=0
S(9,11)=0
5(10,12) =0

5(1,2)= 0
S(1,6) = 215,38
S(1,10) = 0
$(2,3) = -807,69
S(2,7) = 323,07
S(2,11) = 161,54
S(3,5) = 700
S(3,10) = 107,69
S(4,5) = 538,46
S(4.9)=71,79
S(5,5) = 1417,95
5(5,9) = 0

5(6,6) = 646,154
S(6,10) =0

S(7,8) =0

S(8,8) = 143,59
S(8,12) =0
$(9,12)=0
S(11,11) = 125,64

S5(1,3)=0
S(1,7)=0
S(1,11)=0
S(2,4) = -323,08
S(2,8)=0
S(2,12)=0
5(3,6) =-753,85
8(3,11) = -376,92
S(4,6) = 358,97
5(4,10)=0
5(5,6) =-323,08
5(5,10) = 71,79
5(6,7)=215,38
S(6,11)=0
S(7,9)=0

5(8,9) = 71,79
5(9,9) = 35,90
5(10,10) = 35,90
S(11,12) =0

Hinh: B,

S(1,4) = -538,46
S(1,8) =-215,38
S(1,12) = 215,38
$(2,5) = -1346,15
5(2,9) =0

S(3,3) = 1543,846
S(3,7) = -323,08
$(3,12) = 0

S(4,7) = -502,56
S(4,11) = -107,69
S(5,7) = -323,08
S(5,11) = 161,54
S(6.8) = 143,59
S(6,12) = 0
S(7,10)=0
S(8,10) =0
$(9,10)=0
S(10,11) = 0
S(12,12) = 143,59
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Bai 40: Mot hinh FTHH ui dién 12345 nhu trén hinh Bs,.

Phan $6 TT niit tdng thé
1 1 2 3 4

2 1 3 5 4J

Hé s6 Podtxong: 0,3

Hinh: By
Dung phuong phdp FTHH tinh:
1- Chuyén vi
2- Ung suat
Dap an:
1-Chuyénvi: 2,321  -2,487  -1,382] x 10%cm
2- Ung sudt
Phan ur 1: [-10,714 -42,857 7,143 7,143 -15 13] kN/cm?
Phan tir 2: [-10,714 -42,857 7,143 7,143 -15 15] kN/cm?

Bai 41: Mot hinh FTHH tit dién gém 3 phén ti nhur trén hinh By,

He s6 Podtxong: 0,3

'LSOL;N
30kN 1 2
> N
Phan tir S6 TT niit t6ng thé
2cm 1 1 5 4 3
4 2 1 6 4 5
’ 3 2 3 5 4
m
¥,
5
AN

7

z /: 4cm ;

Hinh: B,
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Tinh:

1- Chuyén vi
2- Ung suit
Pdp dn:
I-Chuyénvi:  [4,536x10%  1451x 10  -1,152 x 10
0 2264 x 107 07Yem
2) Ung suat

Phén tix 1: [-6,40 x 107 6,40 x 10? -6,40 x 107 -5,08 x 107
0 207 kN/cm?
Phan tir 2: [-6,40 x 10° 6,40 x 107 -6.40 x 1072

-5,08 0 207 kN/cm?
Phan tir 3: [99,31 6,40 x 107 99 81
0 0 0] kN/cm?

Bai 42: Tinh gid tri rieng 16n nhat va véctoy riéng tuong ung cho hé mot chiéu trén
hinh B,,.

Z
Y Dién tich thanh 1: 4cm?
? Dién tich thanh 2: 2,5cm?
g Madun dan héi: 21000kN/cm?
;:’; D Khi luong rieng: 785 x 10 kg/em®
2 I
e 40cm oo em
Hinh: B,,

Ddp dn:
Gia tri riéng 16n nhat: 17719,24
Vécto rieng twong ing: [ -0,49517'

Bai 43: Dau dé trén hinh B,,. Tinh gia tri riéng b€ nhat va vecto riéng tuong tng.

Dadp dn:
Gi4 tri riéng bé nhat: 1864,12
Vecto riéng trong tmg: [1 0,7158]

Bai 44: Tinh gi4 tri rieng 16n nhat vi vécto riéng twong tmg cho hé gian trén hinh B,,.
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Dién tich toan bg cdc thanh: 4cm’
Modun dan héi: 7200 kN/em?
Khéi luong rieng: 28 x 107 kglem®

200cm o
*|

Hinh: B,,
Ddp dn:  Gid tri riéng 16n nhat: 48,214
Vécto riéng tuong tng: [1,0 0,002}
Bai 44: Dau dé nhu trén hinh B,,. Tim gid tri riéng bé nhét va vécto riéng tuong tng,
Pdp dn:  Gia tri riéng bé nhat: 48,214
Véctao riéng tuong tng: [1,0 493 8297
Bai 45: Tim gi4 tri riéng i6n nhat cho hé khung trén hinh By,

2
1/§ § 03m

1m Im

— \TL\--*
2m

|
|

Dién tich todn bo cdc thanh: 8 x 107 m®
Moémen quén tinh toan bo cdc thanh: 2 x 10 m*
Modun dan héi: 21 x 107 kN/m?

Khéi lugng riéng: 7850 kg/m’

Hinh: B;
Ddp dn:  Gia tri riéng i6n nhat: 3382040,28
Vécto riéng tuong dng: [1,0 0,058 -0,098]
Bai 46: Diu dé nhu trén hinh By, Tinh gid ti riéng bé nhat va vécta riéng tuong (ng.
Pdp dn:  Gid tri riéng bé nhat: 560537,56
Vécto riéng tuong tmg: [1,0 0,369 3,2897

Bai 47: Tim gi4 tri riéng 16n nhat vi vécto riéng tuong ting cho hé ¢6 mo6 hinh FTHH
tam gidc bién dang khong déi bi€u thi trén hinh B,,.
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2 1
Y
@ Modun dan héi: 21000 kN/cm?
Bé day tdm: lem
1Gem H¢ sé& Podtxong: 0,3
@ SO thif or cac mit: khéng khoanh tron
58 thit ty phdn tif; khoanh tron
Y 3 4 Khdi lugng riéng: 785 x 107 kg/em’
T X
R RS
acm |

Hinh: B,
Ddp dn:  Gid tri riéng 16n nhat: 780694,49
Vécta riéng twong tmg: [1,0 -5,931 -3,466)
Bai 48: Ddu dé nhu tén hinh B, Tinh gi tri riéng bé nhét va vécto riéng tuong ting.
Dap dan:  Gid tri riéng bé nhit: 0,113
Vécto riéng tuong tmg: [1,0 -0,281 0,965]
Bai 49: Mot khung khong gian nhu trén hinh Bys.

|
200cm

150cm

1
1
F
|
1
1
1
]
]

50cm

0,10kN/em

100cm
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Dién tich:

Thanh 1: 20cm®

Thanh 2: 20cm’

Thanh 3: 30cm®

Modun dan héi : 21000kN/cm’

Modun xodn: 8077cm’

Momen quén tinh x:

Thanh }: 4cm*

Thanh 2: 4cm*

Thanh 3: 10cm’

Médun quan tinh y:

Thanh 1: 53cm*

Thanh 2: 53cm’*

Thanh 3: 150cm’

Modun quén tinh z

Thanh 1: 720cm*

Thanh 2: 720cm’

Thanh 3: 2230cm*
Dung chuong trinh CTR18 tinh cdc ni lyc:
- Q,. M, M, cho céc thanh 1, 2
-N,M,, M, M, cho thanh 3

Pap dan:
| Phan tir Phan tir

Noi luc ' : m )
Q,, (kN) - -5,067 -5,067 N, (kN) 0
M,, (kN.cm) 0 0 M,, (kN.cm) 18900
M,, (kN.cm) 4,465 -4,465 M,, (kN.cm) 164,434
Q,, (kN) -10,398 -(,398 N, (kN) 0
M,, (kN.cm) 0 0 M, (kN.cm) 18900
M,, (kN.cm) 359,879 26,545 M,, (kN.cm) -4,465
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Bai 50: Tim gi4 tri riéng lien Ui€p v cac vécto riéng fuong (ing cta ma tran sau:

Didp dn:

Gid tri riéng 16n nhat:

Vécto riéng tuong mg:

Gidp tri trung gian :

Vécto rieng tuong ting:

Gia tri riéng bé nhat:

Vécto riéng tuong tmg:

-2
4

4
1
6 3

< Lh g

38,802
[1 0,648 2,9557
6,429

f1 -18,310 -12,430]
-2,150
[1 -1,011 1,558]
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PHU LUC

Sau day 12 22 chuong trinh soan theo ngén ngit Turbo Pascal 7.0

1. Chuong trinh CTR1: Bai todn mot chiéu ding phuong phép loai trir

2. Chuong trinh CTR2: Bai todn mét chiéu dung phuong phip mo hinh 16 xo

3. Chuong trinh CTR3: Bii toin mot chiéu kiéu ham hinh dang bac hai

4. Chuong trinh CTR4: Tinh gian phéng

5. Chuong trinh CTRS: Tinh gian khong gian

6. Chuong trinh CTR6: Tinh gian phing chiu tic dung chia nhigt do

7. Chuong trinh CTR7: Tinh gian phiing ché tao khong chinh xac

8. Chuong trinh CTRS: Bai todn 2 chiéu kiéu phan i hitu han tam gidc bién dang khong doi.
9. Chuong trinh CTRY: Tinh gén diing vat rin tron xoay chiu tai trong ddi xung

10. Chuong trinh CTR10: Tinh ddm lién tyc trén goi tua thong thuong

11. Chuong trinh CTR11: Tinh ddm lién tuc trén g6i tya dan héi

12. Chuong trinh CTR12: Tinh ddm lién tuc trén g6i tya ldn theo phuong phdp mo hinh 16 xo.
13. Chuong trinh CTR13: Gidi gan diing bai todn img sust phiang ki¢u FTHH 4 canh 4 nut.
14. Chuong trinh CTR14: Tinh khung phang trén g6i tya thudng va goi tya dan héi.

15. Chuong trinh CTR15: Tinh khung phang trén gdi twa ltn theo phuong phap mé hinh 10 xo,
16. Chuong trinh CTR16: Tinh hé dim tryc giao

17. Chuong trinh CTR17: Giai bai todn 3 chiéu kiéu FTHH 4 mat 4 niit

18. Chuong trinh CTR18: Tinh khung khong gian

19. Chuong trinh CTR19: Tinh gié tri riéng 16n nhét cho he gian

20. Chuong trinh CTR20: Tinh gié tri riéng bé nhét cho he gian

21. Chuong trinh CTR21: Tinh gid tri riéng 16n nhat cho h¢ khung

22. Chuong trinh CTR22: Tinh gid tri riéng bé nhat cho h¢ khung

326



Program CTR l_Bai_toan_rnot_chieu_dung_ff_,loai_tru;

Uses crt; ‘

type mtl=array[1..20,1..20] of real; mt2=array[1..20] of real:
mt3= array([1..20] of integer;

Var 1,).k,n,x,s8,tbt,st,sbt,rr,y:integer; a,dl.d2,u:mt3;
cl ,c2,c3,c4,05,c6,cv,f,fc,fe,ﬂ,fn,t,cd,dt,e,tg.qq,us,qc,b:le;
s.sc.sramtl;
al.del,q,r.tt:real;

Procedure GHFT(a:mtl;b:mt2; var x:mt2: n:integer);
var  1,jk.s:integer; q,r:real ;
begin
(*Khu dan cac fan tu cua ma tran*);
§:=0;
REPEAT
si=s+1;
for i:=s+1 ton do
Begin
if(a[s,s]<>0) then
q:=afs,il/a[s,s];
for j:=i to n do
afi,j):= ali,jl-als,j1*q ; bli]:=bfi]-b[s]*q;
End
UNTIL(s=n -1);
x{n]:=b[n)/a[n,n];
fori=n-1 downto I do
Begin
r:=0;
for }=n downto i+1 do r:=r+af1,J]*x[j];
if(ali,i}<>0) then
x[i):= (bli]-r)/ a[i,i);
End,
end;
Begin  clrscr;

(*Nguoi lap trinh :Vo nhu Cau*);
writeln('nhap tong so BTD');

readin(tbt};

writeln('nhap so thanh');

readln(st);

wrileln('nhap so BTD co chuyen vi);
readin(sbt);

writeln('nhap so BTD co chuyen vi triet tiew');
readln(y);



writeln('nhap so thu tu BTD co chuyen vi triet tieu’);
if (y<>0) then for iz=1 to y do
readIn{u[i]);

writeln('nhap chieu da1 ');

for i;=1 to st do readln(cd[i]);
writeln('nhap dien tich');

for iz=1 to st do readln(dt[i]});
writeln('nhap modun dan hoi');
for i:=1 to st do readln(e[i]};
writeln('nhap BTD d1");

for i:=1 to st do readln(d1[i]);
writeln('nhap BTD d2";

for i:=1 to st do readln{d2[i]};
writeln('nhap ti trong');
readln(tt);

writeln('nhap cuong do luc bien’);
for i:=1 to st do readln{tfi]);
writeln('nhap he so gian no");
readin(al);

writeln('nhap so gia mhiet do');
readln{del);

writeln('nhap cac thanh fan ngoai luc’);
for i:=1 to tbt do readIn{fn[i]};

(*Ghep cac MTDC rieng vao MTDC tong the™);
for i:=1 to st do

begin

cl[il:=dt[i]*e[il/cd[i];
s[d1[i],d1{i]]:=s{d1{i],d1[i]}+c11i];
s[d1[i],d2[i]}:=s[d1[i},d2[1]}-c1[i];
s{d21i],d2[i]]:=s[d2[i].d2[i]]+c1[i];

end;

for i:=1 to tht do

for j:=1toi-1do sfijl:=s{i.il;

(*Ghep cac vecto tai trong*);

for i:=1 to st do

begin

c2[i}:=dt[il*cd[i1*tt/2; c3[}:=t{i]*cd[i]/2; cd[i]:=e[i]*dt{i]*al*del;
c5{il:=c2fil+c3[i}-c4[i]; c6[i]:=c2{i]+c3[i)+c4(i];
fld1[i]):=f1d1[i]]+c5[1]; fld2[i]]:=fd2[i]]+cOli];
end;

fori:=1totbtdo fli]:=fli]+n[il;

(*Goi chuong trinh con de giai he FT*};
GHFT(s,f,qq.5bt);

328



(*Tnh ung suat*),

if(y<>0) then for i:=1 to v do qq[u[i]]:=0:
fori:=1to st do
us[il:=(e[i)/ed(i)*(qq(d2(i]]-qq[d1[i]]);

(*Tnh fan luc¥);
m=sbt+];
for j:=1 to sbt do
for i:=1r to tht do srli,jl:=s[i,jl;
for i:=rr to tht do
begin
fi[i):=0; for k:=1 to sbt do fl[i]:= fIfi)+sr(1.k)*qq[k]-fTi]:
end;

(*Doc ket qua*);
writeln('gia tri chuyen vi'):
for i:=1 to sbt do
writeln{qqfi]);
writeln('gia tri ung suat');
for i:=1 to st do
writeln(us[i]);
writeln(gia tri fan tuc'):
for i:=rr to tht do
writeln(fifi]);

readln;

end.
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Program CTRZ_Bai_toan_mot_chieu_dung_ff_mo_hinh_lo_xo;

Uses crt;

type mtl=array{1..20,1..20] of real; mt2=array({1..20] of real;
mt3=array[1..20] of integer;

Var 1,j.k.n,x,ss,58,sbt, b,y integer, d1,d2,u:mt3;
cl,c2,c3,c4,cS.06‘cv,f,fc,fe,fl,fn,t,cd,dt,e,tg.qq,us,max,a:mt2;
ke,s,scmtl;
al del,q.r,c,maxx,tt:real;

procedure gtedtd(a:mtl ;niinteger);

begin

max[il:=abs(a[i, 11}

fori:=1tondo

for :=2 ton do

begin

if ((abs(ali,jh>max[i]) or (abs(a[i,j)=max[i]}) then
max[i]:=abs{a(i,j]) else max[i]:=max[i} ;
end;

maxx:=max[1];

for i:=2 ton do

begin

if(max[i]>maxx) then

maxx:=max{i] else maxx:=maxx ;

end;

end;

Procedure GHFT(a:mt]:b:mt2; var x:mt2; n:integer);
var  1,j.ks:integer; q.r:real ;
begin
(*Khu dan cac fan tu cua ma tran*®);
5:=0;
REPEAT
s:=s+1;
for i:= s+l tondo
Begin
if(a[s,s]<>0) then
q:=als,ilfals.s];
for j:=itondo
alij]:= af1.jl-als.j}*q ; bli}:=bli}-bis1*q;
End
UNTIL(s=n -1}
x[n]:=b[n}/aln,nl;
fori:=n -1 downto 1 do
Begin
=0
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for ;=n downto i+1 do ri=r+ali,jl*x[j};
if(a[1,i]<>0) then
x{1]:= (blil-r)/ ali,i];
End;
end;

Begin  clrscr:

{*Nguei lap trinh :Vo nhu Cau*);
writeln('nhap so thanh'):

readln(st);

writeln('nhap so BTD co chuyen vi');
readin(sbt);

writeIn('nhap tong so BTD '):

readin(tbt);

writeln{'nhap so BTD ¢co chuyen vi cho truoc *);
readln(y);

writeln('nhap so thu tu BTD co chuyen vi cho truoc '):
if{y<>0) then for i:=1 to ydo

readln(u[i}:;

writeln('nhap gia tri cac chuyen vi cho truoc’);
if(y<>0) then for i:=! to y do

readin{a[i]);

writeIn('nhap chieu dai');

for i:=1 to st do readln(cdfi]);

writeln('nhap dien tich');

for i:=1 to st do readln{dt[i]);

writeln('nhap modun dan hoi":

for i:=1 to st do readIn(e[i]);

writeln('nhap BTD d1");

for i:=1 to st do readln(d1[i]):

writeln('nhap BTD d2');

for i:=1 1o st do readln(d2{i]);

writeln('nhap ti trong’);

readin(tr);

writeln('nhap cuong do luc bien');

for i:=1 10 st do readln(t[i]);

writeln('nhap he so gian no'’);

readin(al);

writeln('nhap so gia mhiet do');

readin(del};

writeln('nhap cac thanh fan ngoai luc'):

for i:=1 to tbt do readln(fn[i]);

(*Ghep cac MTDC rieng vao MTDC tong the*);
for i:=1 to st do
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begin

c1[i}:=dt[i)*ei)/cd[1);
s[d1{i},d1[i]):=s[d1[i].d1{i]}+c1[i);
s[d1[il,d2[i1}:=s[d 1 [i}.d2[i]}-c1[i];
s{d2[i),d2[i]]:=s[d2[i].d2[i}]+c] [i];
end;

for i:=1 to tbt do

for j:=1toi-1do s[i,jl:=sliil;

(*Goi chuong trinh con de tinh GTTD max cua cac fan tu MT*);
GTCDTD(s,tbt);

c-=(maxx)*10E+08,;

if(y<>0) then for i:=1 to ¥ do sfu[i],u(i}]:=s{ulil,uli}l+c;
(*Ghep cac vecto tai trong*);

fori:=1tostdo

begin

c2[i]:=dtf{i]*cd[i)*tt/2; c3[ik:=tfil*cd[il/2: cd[il:=e[i]*dt{i]*al*del;
c5[i):=c2[i}+c3[i]-c4[il c6[1):=c2[i]+c3[i]+c4li];
fld1[i]]:=f(d1{1+c50); f{d2fi]):=fd2[1]}+c6[il;

end;

fori:=1totbtdo f[i}:=fTi]+in[ik;

if (y<>0) then for =1 to 'y do flulil]:=f[ufil}+c*alil;

(*Goi chuong trinh con de giai he FT*),
GHFT(s,f,qq,tbt);

(*Tuh ung suat®);
fori:=1 tostdo

usfi]:=(elil/cd{i])y*(qqld2[ill-qq[d11i]]);

(*Tnh fan luc*);
if(y<>0) then for i:=1 to y do
fl[ulil]:=-c*(qqiulill-a[iD);

(*Doc ket qua*);
writeln{'chuyen vi');
fori:=1totbht do
writeln(qq[il):
writeln('ung suat');
fori:=1 tostdo
writeln(us[i]);
writeln('fan luc');
for i:=1 to y do
writeln(fl[uli]]}
readln;

end.



Program CT, R3_Bai_toan_rnot_chieu_kieu_ham_hinh_dang_bac_hai;

Uses crt;

type mtl= array[1..20,1..20] of real; mt2=array[1..20] of real;
mt3= array({1..20] of integer;

Var i,j,k,n,x,ss,tbt,st,sbt,rr,y:integer; a,d1,d2,d3,u:mt3;
c1,c2,c3,c4,c5,c6,c7,f.ﬂ,fn,cd,dt,e,qq,us1.u32,u33:mt2;
s,s¢.sr.kemmtl; q,r,tt tireal:

Procedure GHFT(a:mi! ;b:mt2; var x:mt2: n:integer);
var  1,jk.s:integer; q,r:real
begin
(*Khu dan cac fan tu cua ma tran*);
5:=0;
REPEAT
S:=5+1;
fori:==s+1 tondo
Begin
if(a{s,s]<>0) then
q:=a[s,i]/a[s,s];
for j:=i to n do
a[i,jl:= afi,jl-als,j]*q : bli]:=b[i]-b[s]*q;
End
UNTIL(s=n -1):
x{n]:=b[n)/afn,n];
fori:=n-1 downto 1 do
Begin
r:=0;
for j:=n downto i+1 do ri=r+a[Lj]*x(});
if(afi,i]<>0) then
x[i]:= (blil-ry/ a[i,i];
End;
end;

Begin  clrscr;

{*Nguoi lap trinh :Vo nhu Cau*);
writeln('nhap tong so BTD";

readin{tbt);

writeln('nhap so thanh');

readln(se):

writeln('nhap so BTD co chuyen vi');
readln(sbt):

writeln('nhap so BTD ¢o chuyen vi triet tieu'):
readln(y);

writeln('nhap so thu tu BTD co chuyen vi triet tieu');
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if(y<>0) then for i:=1 to y do
readln(ufi]);

writeln('nhap chieu dai );

for i:=1 to st do readin{cd[i]);
writeln('nhap dien tich');

for i:=1 to st do readln(dt[i]);
writeln('nhap medun dan hoi");
for i:=1 to st do readin(e[i]);
writeln('nhap BTD d1";

for i:=1 to st do readin(dL[i]);
writeln('nhap BTD d2');

for i:=1 to st do readln(d2[1]};
writeln('nhap BTD d3');

for i:=1 to st do readin{d3[i]);
writeln(‘nhap ti trong’);

readln(it);

writeln('nhap cuong do luc bien’);
readin(1);

writeIn('nhap cac thanh fan ngoai luc’);
for i:=1 to tbt do readIn(fn{i]);

(*Ghep cac MTDC rieng vao MTDC tong the*);

for i:=1to st do

begin

c1{il:=7*di[iY*e[i)/(3*cd[1]) c2[i]:=dt[i}*e[i}/(3*cdlil);
c3(i]:=-8*dt[i]*e[il/(3*edli]); cAi]:=16*dt[i]*efi]/(3*cd[i]);
s[d1[i],d1{i]]:=s[d1 [ d1[il]+c 1 i];
s[d1[i],d2{i]):=s{d1{i],d2[i]]+c2{i);
s[d1[i},d3[1]):=s[d11i],d3{i]}+c3(1);
s[d2[il,d1(i}}:=s[d2[i].d1{i)1+c2(if;
s[d21i],d2(i):=s[d2(i},d2(ill+c i i);
s(d2[i].d3[11]:=s[d2[i},d3[i}]+e3[1;
s[d3[i],d1[i]):=s{d3 1] d1[il]+e3[1];
s[d3[i}.d2{i]]:=s1d3{i],A2[i]]+c3[i):
s[d3[i],d3[i]]:=s[d3(1],d3{i]]+c4ii];

end;

for i:=1 to sbt do

for j:=1 o i-1 do sfi,jl=s[.ik;

(*Ghep cac vecto tai trong*),

for i:=1 to st do

begin

c5{il:=dt[i]*cd[i]*tt/6; c6[i]:=t*cd[i]/6; ¢7[11:=c5[i]+c6];
f[d1[i]):=f[d1[1]}+c711]; fld2{i1]:=f1d21i]]+c7{il;



fld3[i]):=f[d3{i]]+c7[i];
end;
for i:=1 to tbt do f{i]:=ﬂi]+fn[i];_

(*Goi chuong trinh con de giai he FT*);

(*Tnh ung suat*);

if(y<>0) then for i:=1 to ydo qqlu[i]]:=0;

fori:=1 tostdo

begin

us1{i]:=(2%e[1}/cd[i])*(-1 S*qqldil [i]]-0.5*qq[d2[i]]+2*qq[d3{i]]);
usZ[i]:=(2*e[i]/cd[i])*(O.S*qq[d1[i]]+l.5*qq[d2{i]]~2*qq[d2[i]]);
usS{i]:=(2*e[i]!cd{i])*(-O.S*qq[d1{i]]+0.5*qq[d2[i]]);

end;

(*Tnh fan luc¥y;
rr=sbt+1;
for j:=1 to sbt do
for i:=rT to tbt do sr[1,j):=s[1.j];
for i:= 11 to tht do
begin .
f1[i]:=0; for k:=1 to sbt do fl[i]:= fl{x)+sr[i k] *qq[k]-f[i];
end;

(*Doc ket qua*);
writeIn('gia tri chuyen vi");
for i:=1 to sbt do
writeln(qqfi]);
writen('gia tri ung suat’);
for i:=1 to st do

begin

writeln(us1[i});
writeln{us2fi]):
writeln(us3[i]);

end;

writeln('gia tri fan luch;
for i:=rr to tbt do
writeln(f1[i]);

readln;

end.
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Program CTR4_Tinh_gian_phang;

uses Crt; '

Type mtl=array{1..20,1..20] of real; mt2=array[1..20] of real;
mt3= array[1..20]of integer;

Var 1,j, k,sn.st,sbt,tbt,ssrr:integer; q,r:real;

a,cd,b,c,d.f.qq.us,fllmdtexlx2,yl,y2:mt2;

nl,n2,d1,d2,d3,d4:mt3;

s,srimil;

Procedure GHFT(a:mt];b:mt2; var x:mt2; n:integer);
var  1,J.K,s:integer; q.r:real ;
begin
5:=0;
REPEAT
5:=s+1;
fori;=s+1 ton do
Begin
if(a[s,s]<>0) then
q:=a[s.i]fals.s];
for =i tondo
a[i,j}:= ali,il-als,jl*q ; bli]:=b[i]}-bls]*q;
End
UNTIL{(s=n-1);
x[n]:=b[n)/aln,n};
for i:=n -1 downto ! do

Begin
r:=0;
for j:=n downto i+1 do r:=r+a[i,j1*x[j];
if(ali,i]<z>0) then
x[i}:= (bi]-r)/ alii);
End;
end;

begin clrscr;

(¥*Nguoi lap trinh: Vo nhu Cau*);
writeln('nhap tong so BTD'),
readln(tbt};

writeln('nhap so thanh’);

readIn(st);

writeln (‘nhap so BTD co chuyen vi');
readln (sbt);

writeln('nhap ngoai luc’);
fori:=1tosbtdo
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readin(f[i]};

writeln('nhap toa do x1'): for i:=1 to st do readln{x1(i]);
writeln{'nhap toa do x2"): for i:=1 to st do readln(x2[i]):
writeln('nhap toa do y1%); for i:=1 to st do readin(y1[i]};
writeln('nhap toa do y2"); for i:=1 to st do readln(y2[i]);
writeln('nhap dien tich"); for i:=1 to st do readIn(dt[ij);
writeln('nhap modun dan hoi"): for i*=1 to st do readIn{e[i]):
writeln('nhap thu tu bac tu do d1"): for i-=1 to st do readIn{d1]i]x

writeln('nhap thu tu bac tu do d2'); for i:=1 to st do readlntd2fi};

writeln('nhap thu tu bac v do d3); fori:=1tostdo readln{d3[i}s:

writeln('nhap thu tu bac tu do d4"; for i:=1 to st do readln(d4[i});

(* Ghep cac MTDC rieng vao MTDC tong the*);

for i:=1to st do

begin
cd[i]:=sqrt(sqr(x2{i]-x1 [D+sqr(y2[i}-y 1 [iD);
I:=(x2[i}-x1{i/ed[i]; m{i]:=(y2[i]-y1[ilY/cd[i]:
bl1):=sqr(l{i])*eli]*dt[i]/cd[i]; clil=Il*mi]*e[i]*dt[i}/cdli):
d[il:=sqr(mf{i]y*elil*dt]i)/cd[i);

end;

fori:=1tostdo

begin
sldi}d1[i]):=s[d 1fi],d1[i]]+b[i];
s{d1[1],d2[i]]:=s[d1[i],d2[i]1+¢fi];
s[d2[il,d2{i]):=s[d2{i],d2[i]}+d[1];
s(d1{i),d3[i]]:= s[d1[i],d3[i]]-b[i];
s[d2[i],d3[i]):= s[d2[i},d3[i)}-c[i];
s[d3(1],d3[i]]:= s{d3[i],d3[i]]+b[i]:
s[d1[i],d4(i)}:=s[d1[i),d4{i]}-c[i]:
s[d2[1],d4[i]]:=s[d2[i],d4[i]]-d[i];
s{d3[i],d4[i]):=s[d3[1},d4[i]]+cli];
s[d4[1],d4][i]]:=s{d4[i],d4[i]]+d[i];

end;

for i:=1 to tbt do

for ji=1toi-1 do s[1,)]:=s[}.i];

(*Goi chueong trinh con de tinh chuyen vi*);
GHFT{(s,f,qq,sbt);

(*Tinh fan luc*);

rri=sbt+1;

for i:=rr to tbt do

for j:=1to sbt do fI[i]:=0; fIli]:= ffi]+sr]i,j]*qq(j];
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(*Tinh ung suat*),
for 1:=1 to st do
uS[i]:=(e[i]/Cd[i])*(1[i]*(qC1[d3[i]]-q(?I[dl[i]])+m[i]*(QQ[d4[i]]-qq[d2[i]]));

(*Doc ket qua*);

writeln ('gia tri chuyen vi la');
for i:=1 to sbtdo
writeln(qq[i});

writeln ('gia tri ung suat 1a’);
fori:=1tostdo
writeln{us[il);

writeln ('gia tri fan luc’);

for i:=tr to tht do
writeln(fl[i]); ~

readln;

end.
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Program CTR5_Tinh —gian_khong_gian;
uses crt;

type mtl=array[l..20,1..20] of real: mt2=array[1..20] of real:

mt3=array[1..20]of integer;
Var i,j, k,tbt,st,sbn,sbt,ss,rr:integer;

x1.x2,v1,¥2.z1 ,zz,md,a,b,c,d,x,y,f,qq,ﬂ,us,l,rn,n,cd,dt,e:th;

d1,d2,d3,d4,d5,d6:mi3;
s.srimtl;  g,rireal;

Procedure GHFT(a:mt1;b:me2; var X:mt2; n:integer);

var  i,jk.s:integer; q,r:real ;
begin
s:=0;
REPEAT
Si=s+]:
fori:=s+1 tondo
Begin
if{afs,s]<>0) then
q:=a[s,i)/a[s,s];
for j:=i ton do
ali,)):= ali,jl-a(s,j]*q ; bl1):=b[i]-b[s]*q;
End
UNTIL{(s=n -1); if(a[n,n}<>0) then
X[n]:=b[n]/a[n,n];
for:=n-1 downto 1 do

Begin
r:=0
for =n downto i+1 do r:=r+a[i,j]*x{jJ;
if(afi,i]<>0) then
x[i]:= (blil-r)/ afi,i];
End;
end;

begin clrscr;

{*Nguoi lap trinh: Vo nhu Cau*);
writeln('nhap tong so BTD );
readln(tbt);

writeln('nhap so thanh');
readln(st);

writeln ('nhap so BTD co chuyen vi');
readln (sbt):

writeln('nhap ngoai Juc";
fori:=1tosbt do

readln(f[i])
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writeln('nhap x17); for i:=] to st do readIn{x1[i]}
writeln('nhap x2"; for i:=1 to st do readin{x2[i}};
writeln{'nhap y1'); for i:=1 to st do readln(yl[i])
writeln('nhap y2'); for i:=1 to st do readln(y2[i]);
writeln('nhap z1"; for 1:=1 to stdo readln(z1fi]):
writeln{'nhap z2"); for i:=1 to st do readln(z2(1]);
writeln('nhap dien tich'); for =1 to st do readIn{dt[i});
writeln('nhap modun dan hoi'); for i:=1 to st do readln(el[i]);
writein('nhap thu tu bac tu do’);

writeln('nhap di[(il'); foriz=1 to stdo readIin(d1[i1);
writeln('nhap d2[i]"); for i:=1 to st do readin(d2[i]);
writeln('nhap d3[1]); for i:=1 to st do readln(d3{il};
writeln('nhap d4[i]"); for i:=1 to st do readIn(d4(i]);
writeln('nhap d5[il"); for i:=1 to st do readin(d3[il);
writeln('nhap d6{i]); for iz=1 tostdo readln{d6fil);

(*Ghep cac ma tran do cung rieng vao MTDC tong the¥®);

for i:=1 to st do

begin

cd[i]:=sqrt(sqr(x2[i]-x1 [iD+sqr(y2fil-yl (iD+sqr(z2[i]-z1[iD);
if(cd{i]<>0) then
begin
I[i}:=(x2[i]-x 1{i])/ed(i}; mlil:=(y2(i]-y1[i})/cdi];
nfi]:=(z2(i)-z1[i])/cdn];
a[i}:=sqr([i])*e[i]*dt(i}/cd[i]; bli}:=1[i1*m[i]*efi]*di[i}/cd[1];
clil:=1{i]*n(i}*eli)*dt[i}/cd[1]; d[i]:=sqr(m[i])*e[i]*dt[il/cd{i];
x[i]-==m[i}*n{i]*e[i]*dt[i]/cd(i]; y[i]:=sqr(n[i])*e[i]*dt[i]/cd[i];
end;

end;

for i:=1 to st do

begin
sld1[i},d1[i]T:=s[d1(i],d1{i]}+ali];
s[d1fi],d2[i1]:=s[d1[i}.d2[i}]+b1);
s[d20i],d2[i]]:=sid2[i].d2[i]]+dli];
s[d1[i}d3(1]}:=s[d101),d30]1+c];
s[d2[i],d3[i]1:=s[d2[i},d3[i}]+xT1];
s[d3[i1,d3[i]]:=s[d3[i].d3[i]]+y(i];
s(d1[i),d4{i]):=s[d1{i].d4{i]]-afi];
s{d2[i],d4[i]}:=s[d2[i},d4(i)1-bl1];
s(d3[i],d4[i]]:=s[d3[i].d4[i]]-c[i];
s[d4[i),d4{i]1):=s[d4{i].d4{i]]+alil;
s{d1[i].d5[i)]:=s[d 1 [i},d5[i]}-bfi];
s[d2{i],d5[il]:=s[d2[i].d5[i1]-d[i);
s[d3[i],d51i]]:=sld3{i].d5[i]]-x[1l;



s{d4[i).d5[i]]:=s[d4[i],d5[i]]1+bfi];
s[d5{il,d5[11]:=s[d5[i],d5{i]]+d[i];
s[d1[i].d6[i]]:=s[d1[i),d6[i]]-c[i];
s[d2[1),d6[i]]:=s[d2[i],d6[i]]-x[i];
s[d3[i],d6li1]:=s[d3[i],d6[i]]-yli];
s[d4[i).d6[i]]:=s{d4[i],d6[i]]+c[i];
s[d5[i],d6[1]):=s[d5]i],d6[1]]+x[i];
s[d6[i],d6[i]3:=s[d6[1],d6[i]1+¥li];
end;

for 1:=1 to tbt do

for ji=1tot-1 do s{i.jl:=s[},i};

{*Goi chuong trinh con de giai he FT*);
GHFT(s,f.qq.sbt);

(*Tinh ung suat*);

fori:=1tostdo
us[i}:=(e{il/cdi]y*([i]*(qqld4[i]]-qq{d 1 [i)])+m[i]*(qq[d5[i]]-
qqfd2(i]+n[il*(qq[d6[il1-qqld3(i]])):

(*Doc ket qua*)
writeln (‘chuyen vi');
for 1:=1 to sbt do
writeln (qglib);
writeln ('ung suat');
for =i tostdo
writeln (us[i]);
readin;

end.
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Program CTR6_Tinh _gian_phang_chiu_tac_dung_cua_nhiet_do;
uses crt;

Var i,j, k,st,sbt,tbi,ss rr:integer;
e,dt.cd,b,c,d,f,ft,fn,qq,ﬂ,ff,us,l,m,eal:array[1.. 10] of real;
d1,d2.d3,d4:array[1..10]of integer;

s,s¢.s1.ke:array[1..20,1..20] of real; q.r.hg.del:real;

begin clrscr;

{(*Nguoi lap trinh:Vo nhu Cau™®),

writeln('nhap tong so BTD');

readln(tbt);

writeln('nhap so thanh’),

readIn(st);

writeln ('nhap so BTD co chuyen vi');

readln (sbt};

writeln('nhap so thu tu bac tu do );

writeln('nhap d1'); for i:=1 to st do readln(d1[il);
writeln('nhap d2"; for i:=1 to st do readln(d2[i]);
writeln('nhap d3'); for i:=1 to st do readIn(d3{1]);
writeln('nhap d4"); for i:=1 to st do readln{d4[i]);
writeIn('nhap cosin dh I'); for i:=1 to st do readln(1[il);
writeln('nhap cosin dh m'"); for 1:=1 to st do readin{m[il);
writeln('nhap chieu dai'y; for i:=1 to st do readln(cd[i]);
writeln{'nhap mo dun dan hoi E'); for i:=1 to st do readln(e[i]);
writeln('nhap dien tich tiet dien'); for i:=1 to st do readln{ds[i]);
writeln('nhap he so gian no'); readln(hg);

writeln('nhap so gia nhiet do"); readin(del);

writeln('nhap cac thanh fan ngoai luc’); for i:=1 to sbt do readln(fnfil);

¢(*Tinh cac thanh fan tai trong tuong duong do nhiet do*);
fori:=1tostdo
begin
f[i]:=-dt[i]*e[i}*hg*del; fe[d 1 [i]):=ft{d 1[]+HEETT*I[E]
fi[d2 (i) =fe[d2[i]]+ff{i]*m1];  ft[d3[i]):= ft[d3[1]]-Eli*1 (1
ft{d4[i]]:=ft[d4[1]}-FE[1]*m[i];
end;
for i:=i to sbt do f[i}:=f[i]+fn[i];
(*Ghep cac MTDC riengvao MTDC tong the *);
for i:=1 to st do
begin
b[i]:=sqr(l[i])*e[i]*dt['i]!cd[i]; cfi):=l{iP*m[i}*e[i]*dt[i]/cd[i];
dli}:=sqr(m[i])*e[i]*dt[i)/cd[i];
end;
for i;=1 to st do
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begin
std1[i],d1[i)i:=s[d1[i],d1[i]]+b[i]:
s[d1[i),d2[i]]:=s[d1[i],d2[i]]+c[i]; -
s[d2[i],d2[i]):=s[d2{i],d2[i]]+d[i];
s[d1[1),d3[i]]:= s[d1[i],d3[i]]-bli];
s[d2[i).d3[i]]:= s[d2{i],d3[i]]-c[i];
s[d3[i],d3[i]}:= s[d3[i],d3[i]}+b[i];
s[d1[i),d4[i]]:=s[d1[i],d4[i)]-c[i];
s[d2[i],d4(i]):=s{d2{1],d4[i]]-d[i};
s[d3[1],d4(i]]:=s[d3[i],d4{i]]+<[i];
s[d4[i).d4[i]]:=s[d4[i] ,d4[i]1+d[i];
end;

for i:=1 to tht do

for =1t i-1do s(i,jl:=s[j.il;

(*Chia khoi ma tran*);
fori:=1tosbtdo
for j:=1 to sbt do
scli,jl:=s{i,jl;
(*Giai he fuong trinh theo fuong fap Gauss*);
ss:=0;
REPEAT
ss:=ss+1;
for i:= ss+1 to sbt do
Begin
if(sc[ss,s8]<>0) then
q:=sc[ss,il/sc[ss,ss];
for j:=i to sbt do
sc[ij):= sc[i,j]-sc[ss,j]*q: f[i]:=f[i}-f[ss]*q;
End
UNTIL(ss=sbt -1);
if(sc[sbt,sbt]<>0) then
qq[sbt]:=f[sbt]/sc[sbt,sbt]:
for iz=sht -1 downto 1 do
Begin
r =0

for j:= sbt downto i+1 do r:=r+sc[1,J]*qqj];

(*Tinh fan luc*);

mi=sbt+1;

for j:=1 to sbt do
fori=rriothtdo  sri,jl:=s[i,j];
for i:= rr to tbt do

begin
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fi[i}:=0; for k:=1 to sbt do fl[i]:= fifi]+srlik]*aqlk];
end;

(*Tinh ung suat*});

for i:=1 to st do
us[i}:=(e[i)/cd[iD*11i]*(qqfd3[i])-qqld1(i]})
+m(i]*(qq(d4{i]]-qa[d2[i]])-e[i]*hg*del;

writeln ('gia tri chuyen vi la');
for i:=1 to sbtdo
writeln(qg[il);

- writeln ('gia tri ung suat’),

for i:=1 to st do
writeln{us[i]};

writeln ('gia tri fan luc');
for i:=17 1o tbt do

for ji=1 to sbt do
writeln(fi[1]);

readln;

end.



Program CTR7_Tinh _gian_phang che_tao_khong_chinh xac:

uses crt;

Type mtl=array[1..20,1..20] of real; mt2=artay[i..10] of real;

Var i,j, k,sn,st,sbt,lbt,ss,rr,x:integer;
e,cd,dt,b,c.d.f,ft,qq.f1,ff,us,]m,det,t:me2;
£.d1.d2,d3,d4:array{1..10]of integer;
§,s¢,sr:mtl;  q.r,hgreal;
Procedure GHFT(a:mt1;b:mt2; var X:mt2; n:integer);
var  Ljk.s:integer; q,r:real ;
begin
§:=0;
REPEAT
$:=5+1;
fori:=s+1ton do
Begin

if(afs,5]<>0) then

q:=als,il/a[s,s};

for p=itondo

a[L,jl:= a[i,jl-a[s.jl*q ; bli):=b[i]-b[s]*q;

End

UNTIL(s=n -1};
x[n]:=b[n}/a[n,n);
fori:=n-1 downto I do

Begin
r:=0;
for j:=n downto i+1 do ri=r+a[i,jl*x[j);
if(a[i,il<=0) then
x[i]:= (b[i}-r)/ ali,i];
End; )
end;

begin clrscr;

{*Nguoi lap trinh: Vo nhu Cau*);

writeln('nhap tong so BTD');

readin{tbt);

writeln('nhap so thanh');

readln(st);

writeln ('nhap so BTD co chuyen vi');

readln (sht);

writeln('nhap so thu tu bac tu do ):

writeln('nhap d1; for i:=1 to st do readIn(d1[i]):
writeln('nhap d2'); for i:=1 to stdo readIn(d2[i]);
writeln('nhap d3"); fori:=1 to st do readIn(d3[i]);
writeln('nhap d4'); for i:=1 to st do readln{d4[i]);
writeln('nhap chieu dai'}; for i:=1 to st do readln(cd[i]};
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writeln('nhap cosin dh 1'); for i:=1 to st do readIn(l[1]);
writeln('nhap cosin dh m'); for i:=1 to st do readn(m[il);
writeln('nhap mo dun dan hoi E'); for i:=1 to st do readin(e[1]):
writeln('nhap dien tich tiet dien'); for 1:=1 to st do readln(dt{i]);
writeln('nhap he so gian no tuong duong’); readln(hg);
writeln('nhap so thanh che tao khong chinh xac"); readln(x);
writeln('nhap so thu tu thanh che tao khong chinh xac'y;

for i:=1 to x do readlnig[i]};

writeln('nhap do dai doi ra hoac do ngan hut');

for i:=1 1o x do readln(det[il);

(*Tinh cac thanh fan tai trong do che tao khong chinh xac*);
fori:=1tox do

begin

t[i]:=det[il/(hg*cd[glil]); fflil:=-e[glill*dt{glil]*hg*tiil:
ft[d1[glill}:=fud 1 {g[i}] ]+ *1 (g1l
fu(d2(glil1]:=ft[d2(glil ]+ * m[glil):
ft[d3[gil}1:=ft[d3{g[i1]-Ff1]*1glil];
ft[d4[gli]]1:=ft[d4[glill}-ff i1 *m[g[il];

end;

for i:=1 to sht do fli]:=ft[il;

(*Ghep cac MTDC rieng vao MTDC tong the*);
fori:=1tostdo

begin
bli]:=sqr(l{i]y*e[i]*dt[i]/cd[i]; c[i):=I[i]1*m[i]*e[1]*dtiil/cd[i];
dlil:=sqr(m[i]}*e[i]*dt[i}/cd[1];
end;

fori:=1tostdo

begin
s[d1[i],d1[i]]:=s[d1[i},d1[i]}+bli]:
s[d1[i].d2[i]):=s(d1{i].d2[i]]+c[i];
s[d2[i],d2[i]]:=s[d2[i}.d2[1]}+d[i];
s{d1[i],d3[i]):= s[d1[i].d3[1]1-b[i];
s[d2[i],d3[i]]:= s{d2[i].d3[i}]-c[i}:
s[d3[i],d3[i]}:= s[d3[1],d3{i]]+b[i];
s[d1[i].d4[i]]:=s[d1[i),d4[i]}-c[1];
s[d2[i],d4[i]}:=s[d2{i].d4{i1]-d[i};
s[d3[i],d4[i]]:=s[d3[i].d4[1]1+c[i];
s[d41i],d4[i]1:=s[d4(i],d4[1]1+d[1];
end;

for 1:=1 to tht do

for ;=1 toi-1do  s[i,j=s[j.il;



(*Chia khoi ma tran*);

fori:=1to sht do

for j:=1 to sbt do
sc[iy]:=s[i,j):

(*Goi chuong trinh con de giai he fuong trinh*);
GHFT(s,f,qg,sbt):

(*Tinh fan Inc*);

rri=sbt+];

for j:=1 to sbt do

for i:=rr to tbt do srli,jl:=s[i,j];

for i'=rr to tht do

begin

f[i]:=0; for k:=1 to sbt do flf1]:= fl[i}+sr(i,k)*qq[k];
end;

(*Tinh ung suat*);

for i:=1 to st do
us(i):=(e[t)/cd[il)*I[i]*(qq[d3[i]]-qq[d1[i]})
+m[i]*(qq[d4(i]]-qq[d2[1)]);

writeln ('gia tri chuyen vi Ia');
for i:=1 1o sbt do
writeln(qq[i));

writeln ('gia tri ung suat’);
for i:=1 to st do
writeln{us[i]);

writeln ('gia tri fan luc');
for i:=rr to tbt do

for j:=1 1o sbt do
writeln(fI[i]):

readln;

end.
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Program TRR_Bai_toan_hai_chieu_kien_FTHH_tam _giac_bien_dang_khong_dot;
Uses crt;
type mtl=array{1..10,1..20] of real; mt2=array[1..20] of real,
mt3= array[1..20] of integer,
Var d1,d2.d3,d4,d5,d6,u: mt3;
£.f1 fb.fi.fne,x1,x2,x3,y1,y2,y3,q9,px.py.di.det,cl £2,c3,c4,
¢5,c6.c7,c8,c9,c10,c11 ,c12,013,014,c15.016,cl?,c18,cl9,c:20,{:21,el e2,
e3.edes5eb,e7,e8,e9,e10,el 1,e12.e13,e14e15,e16,e17,e18,y23,y31,y12,
y13,x32,x13,x21,x23,h1,h2,us1 Jus2,us3:mt2;
1,].k,s8,5n,sf sbt,tbt,rr,x:integer; q.r,hp,h.tx.tyreal;
sxmtl;
Procedure GHFT(a:mt1:b:mt2; var x:mt2; n:integer);
var i,)k.s:integer; q,r:real ;
begin
5:=0;
REPEAT
s:=s+1;
fori:=s+1tondo
Begin
if(a[s,s}<>0) then
q:=afs.i]/als.s};
for j:=i to ndo
a[i,j]:= ali,j})-afs.jl*q ; bli):=bli]-bls]*q;
End
UNTIL(s=n -1}
x[n}:=bin)/a[n,n];
fori:=n-1 downto 1do
Begin
r:=0;
for j:=n downto i+l do r:=r+a[i,j]*x{jl;
if(afi,i]<>0) then
x[i}:= (bli]-1)/ ali,i};
End;
end;

begin clrscr;

(*Nguoi lap trinh: Vo nhu Cau*);
writeln('nhap so nut');

readln(sn);

writeln('so fan tu'’);

readln(sf);

writeln('nhap so BTD co chuyen vi');
readln(sbt);

writeln{'nhap tong so sa BTD );
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readln(tbt);

writeln('nhap so BTD co chuyen vi triet tieu gk
readln(x);

writeln('nhap so thu tu BTD co chuyen vi triet tieu ');
if(x<>0) then for i:=1 to x do

readin{u[i]);

writeln('btd d1'); for i :=1 to sf do readin(d1[i]);
writeln('bid d2'); for i :=1 to sf do readin(d2[i]);
writeln('btd d3'); for i ;=1 to sf do readIn(d3[i]);
writeln('btd d4'); for i :=1 to sf do readln(d4[i});
writeln('btd d5'); for i :=1 to sf do readIn(d5[i]);
writeln('btd d6'); for i :=] to sf do readln(d6[i]);
writeln("toa do x17; for i :=1 to sf do readln(x1[i]);
writeln(toa do x2": for i :=1 to sf do readln{x2[i]);
writeIn('toa do x3); for i :=1 to sf do readln(x3[i]);
writeln("toa do y1%); for i :=1 to sf do readln(y1(i]);
writeln('toa do ¥2'); for 1 :=1 to sf do readln(y2[i]}
writeln('toa do y3"; for i :=1 to sf do readln(y3[i]);
writeln('nhap modun dan hot'):

for i:=1 to sf do readln(e[i]);

writeln(‘'nhap be day tam");

readinh);

writeln('nhap he so Poatxong");

readln(hp);

writeln(‘nhap tj trong tren fuong x');

readIn(ix);

writeln('nhap ti trong tren fuong y');

readin(ty);

writeln('nhap luc bien');

for i:=1 to sbt do readin(fb[i]);

writeln('nhap thanh fan ngoai luc');

for i:=1 1o sbt do readIn({fn[i]);

{*Ghep cac MTDC rieng vao MTDC tong the*);
fori:=1tosfdo

begin

y23lil-=y2[il-y3[i};  y31[i]:=y3[il-y1[i); y12(i):=yl[i]-y2[i];
y13[1):=-y31[i]; x32[i]:=x3[i]-x2[i]: x13[1):=x1[i]-x3[i];
X21[il:=x2[i]-x1[i); x23[i]:=-x32[i]:
det[i]:=x13[i]*y23[i]-x23[i}*y13{i]; dt[i):=det[i]/2;
hI[if:=dt[i]*h*e[i]/((1 -sqr(hp))*sqr(det[i]));
c1{i]:=h1[i1*(sqr(y23{il)+sqr(x32fi])*(1-hp)/2);
c2[i]:=hl [i]*(y23[i]*x32[i]*hp+x32[i]*y23[i]*(1-hp)f’2);
c3fil:=h1[i]*(y23[(i]*y31[i]+x32[i]*x1 3[i)*(1-hp)/2);
c4[i]:=h1[i]*(y23[i]*xl3[i]*hp+x32[i]*y31{i]*(l—hp)fZ);
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cS[i]:=h1[i]*(y23[i]*y12[i]+x32[i]*x21[i]*(1—hp)/2);
c6[i]:=h1[i]*(y23[i]*x2 1 [i)*hp+x32[i]*y 1 2[1}*( 1-hp}/2);
¢7[i}:=h 1{i]*(sqr(x32[i]+sqr(y23(i])*(1-hp)/2);
cB[i]:=h1[i]*(x32[i]*y31[i]*hp+y23[i]*x13[i]*(1-hp)/2);
c9{i]:=hl [i]*(x32(i]*x 13[i}+y23[i1*y31[1]*(1-hp)/2);
c10[i]:=hl [i]*(x32[i]*y12[i]*hp+y23[i]*x21[i]*(l—hp)fZ);
cl1[i]:=h1{]*(x32[i]*x21 [1+y23[1)*y12[i1*(1-hp)/2);
c12[i}:=h1[)*(sqr(y31[))+sqr(x13[i})*(1-hp)/2);
c13(i]:=h1[i}*(y31[i]*x13[i}*(1+hp)/2);
c14[i):=h1{i]*(y3 1 [i]*y12[i]+x13[i]*x21 [i1*(1-hp)/2);
cl5[]:=hl[1]*{(¥31 [i]*x21{i]+x13[i]*y12{i]*(1-hp}/2};
c16[i]:=h1[i}*(sqr(x13[i])+sqr(y31[i]y*(1-hp)/2);
c17[}:=h1[1*(x13[1)*y12[1]¥hp+y31[i]*x21 [1]1*(1-hp)/2Y;
cl18[i]:=hl [i]*(xl3[i]*x21[i]+y3l[i]*ylZ[i]*(l-hp)fZ);
c190i):=h1 [i] *(sqr(y12[i])+sqr(x2 1 [ily*(1-hp)/2):
c20[i}:=h1[]*(y12[i}*x211i]*(1+hp)/2);
c21[i]:=h1[i}*(sqr(x21[iD+sqr(y12[i)*(1-hp)/2};
s[d11il,d1[i}]:=s[d1[i}.d1[i}]+c 1 [i];
s[d1[i),d2{i]]:=s{d 11i],d2[i]]+c211];
s{d2[i],d2[i]]:=s[d2[i},d2[i]}+c7[i};
s[d1[i],d3[i]]:=s[d1[i],d3[i]]+c3[1];
s[d2[i},d3[1]):=s[d2[i],d3{1]]+c8[i];
s[d3{i],d3[il]:=s(d3[i],d3[i}]+c12{1];
s[d1[i},d4[i]]:=s[d1{i],d4[i]]+c4i];
s[d2[i],d4[i1]:=s[d2[i},d4[i)}+cI0);
s[d3[1).d41i]]:=s[d3[i],d4[i]]+c13[i];
s[d4[i],d4[i]}:=s[d4[i],d4{i]]+c16[1];
s[d1{i],d5[i1]:=s[d1[i],d5[i}]+c Sl
s[d2[i],d5[i]]:=s{d2{i],d5[i]]+c100);
s[d3[i],d5[i1}:=s(d3[i).d5[]1}+c 14[1];
s[d4[1],d5[i]]:= s{d4{il.d5[i]]+<17[);
s[d5[i}.d5[1]1:=s[d51i].dS[i]]+c 1901}
s{d1[i],d6[i1]:=s[d1[i),d6[1]}+cO);
s[d2[1),d6[i]]:=s[d2[i] d6[i]]+c11{i];
s[d3[i1,d6[i]):=s(d3{i],d6{i]]+c15[i];
s[d41i],d6[i1]:=s[d4[i],d6[i]1+c18i];
s[d5[i],d6[i1]:=s{d51i].d6[i]]+c2001};
s[d6[i],d6[i]3:=s[d6[i],d6{i]1+c21[1];
end;
for i:=1 to tbt do
for j:=1toi-1do s[i,jl:=sf)il;

{(*Ghep cac vecto tai trong*);
for i:=1 to sf do
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begin

pxlil:=tx*h*dt[i]; py[i]:=ty*h*dt[i]; fe{d1fi]l:=px[i]; ft[d2[i]]:=py[i];
fefd3{i]]:=px[i]; ft[d4[i)]:=pyli]; fild5{i]]:=pxli]; ft[d6[i]):=py[i);
end;

for i:=1 to sbt do fli]:=ft[i)+fbli]+fnli];

(*Goi chuong trinh con de giai he FT#);

GHFT(s,f,qq,sbt);

(*Tinh ung suat*);

if(x<>0) then for 1:=1 1o x do qqlu[i]]:=0;

fori:=1 to sfdo

begin

h2[i]:=e[i],/((l-sqr(hp))*det[i]);

el[il:==h2[1]*y23[i]; e2[i]:=h2[i]*hp*x32[i]; e3fi):=h2[1}*y31{i];
e4[1):=h2[i]*hp*x13[i]; eS[i]:=h2[i)*y12[i1; e6[1]:=h2[i)*hp*x21[i];
e7{i]:=h2[i]*hp*y23[i); e8[1):=h2[1]*x32[i]; e9il:=h2[i]*hp*y3i[i];
e10fi]:=h2[i]*x13[i): ell[i):=h2[il*hp*y12[i}; el2[i):=h2[i}*x21]i];
el3[i]:=h2[i]*x32[i]*(l-hp)f2; el4[i]==h2{i]*y23[i]*(1-hp)/2;
e15[i}:=h2fi]*x13[i]*(1-hp)/2; e16[i]:=h2[i]*y3l[i]*(l-hp)!Z;
el?[i]:=h2[i]*x21[i]*(l-hp)/2; el8[i]:=h2[i]*y12[i]*(l-hp)/2;
us1{i]:=el[i]*qq[d1[i]]+e2[i] *CICI[dZIi]]+83[i]*CICI[d3[i]]+e4[i]*qCI[d4[i]]+
e5{il*aqld5il]+e6[il*qq[d6[i];
usZ[i]:=e?'[i]*qq{d1[i]]+68[i]*qq{dZ[i]]+e9[i]*qq{d3[i]]+el0[i]*qq{d4[i]]+
ell[il*qq[d5[i]+e12[il*qqld6[i]);
us3[i]:=cl3[i]*qq[d1[i]]+e14[i]*qq[d2[i]]+cl5[i]*qq[d3[i]]+e16[i]*qq[d4[i]]+
el7[i)*qq{d5[i]]+e18[il*qq{d6[i]];

end;

(*Doc ket qua*);

writeln(gia tri chuyen vi');

for i:=1 to sbt do writeln (qqli]);
writeln('gia tri ung suat");

for i:=1 to sf do writeln (usl1[i]);
for i:=1 (o sf do writeln (us2[i]);
for i:=1 to sf do writeln (us3[i]};
readln; '

end.
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Program CTR9_Tinh _gan_dung_vat_ran_tron,xoay_chiu_tai_trong_doi_xung;
Uses crt;
type mtl=array(1..20,1..20] of real;mt2= array[1l .20} of real;
mt3= array[1..20] of integer;
Var dl,d2,d3,d4,d5,d6,u:mt3;
£.f1 fb,ft.fn,r1,12,r3,z1,22,23,11,qq,pr,pz.dt det,c1,¢2,c3,c4,
¢5,c6,c7.c8,c9,c10,cl1,c12,c13,cldcl 5c16,c17,c18,c19,c20,c21,
223,231,212,z13,r32,r13,r21,123 h,us1,us2,us3,us4,bl Jb2,b3,b4,b5,bb,
b7:mt2;
1,j.k,ss,5n,sf sbt,tbt,rr,x:integer; q.rhp.rtze.el,e2,ed.real;
s:mtl;

Procedure GHFT(a:mt1;b:mt2; var x:mt2; n:integer);

var  ij.k.s:integer; q,rireal ;

begin
5:=0;

REPEAT

s:=s+1;
for i:=s+1 ton do
Begin
if(a[s,s1<>0) then
q:=a[s,ij/a[s,s];
for j:=i to ndo
ali,jl:= ali.jl-a[s,j]*q ; blil:=bli]-b[s]*q;
End

UNTIL{s=n-1);
xIn]:=bin)/aln,nl;
fori:z=n-1 downto 1 do

Begin
r =0,
for j;=n downto i+1 do r:=r+a[ij]*x[j];
if(a[i,i]<>0) then
x[i]:= (b[i]-r)/ al1,i];
End;

end;

begin clrscr;

(*Nguoi lap trinh:Vo nhu Cau*),
writeln('nhap tong so BTD');
readln{tbt);
writeln{'so fan tu');
readIn(sf);
writeln('nhap so BTD co chuyen vi');
readln(sbt);
writeln('nhap tong so so BTD '),
readin{tbt);



writeln{'nhap so BTD co chuyen vi triet tieu ):
readin(x);

writeln('nhap so thu tu BTD co chuyen vi triet tieu ');
if(x<>0) then for i:=1 to x do

readln(u[i]);

writeln('btd d1"); for i :=1 to sf do readin(d1[i]);
writeln('btd d2'); for i :=1 to sf do readln(d2{i)]);
writeln('btd d3'): for i :=1 to sf do readIn(d3[i]);
writeln('btd d4'); for i :=1 to sf do readln(d4[i});
writeln('btd d5'); for i :=1 to sf do readln(d5{i]);
writeln('btd d6"); for i :=1 to sf do readln(d6[i]);
writeln('toa do r1'); for i :=1 to sf do readln(rl[i]);
writeIn('toa do r2"); for i :=1 to sf do readIn(z2[i]);
writeln('toa do r3'); for i :=1 to sf do readln(r3[i]);
writeln(toa do z1'); for i :=1 to sf do readin(z1[i]):
writeln('toa do 22"); for i :=1 to sf do readIn(z2[i]);
writeln('toa do z3'); for i :=1 to sf do readln{z3[i]);
writeln(‘nhap modun dan hoi');

readln(e);

writeln('nhap he so Poatxong');

readin(hp);

writeln(‘nhap ti trong tren fuong r'y;

readin(er);

writeln('nhap ti trong tren fuong z');

readin(tz);

writeln('nhap luc bien');

for i:=1 to sbt do readln{fbli]);

writeln{'nhap thanh fan ngoai luc'’y;

for i:=1 to sbt do readla{fn[i));

(*Ghep cac MTDC rieng vao MTDC tong the*);

for i:=1 1o sf do

begin

223[i]:=z2[1)-23[i]; z31[i):=z3[i]-z1[i]; z12[i]:=z1[i]-z2[i];
z13[1):=-z31[i]; r32{i):=r3[i]-r2{i]: r13{i):=r1[i)-r3{i]:
r21{i):=r2[i]-r1{i]; r23{1):=-r32[i];
det[i]:=rl3[i]*z23[i]-r23[i]*zl3[i]; dt[i]:=det[i]/2;
rtli)s=(r1[i]+r2[i]+r3{i))/3; h[1):=2*3.1416*re[i)*dt[i];
blli]:=2z23[il/det[i]: b2[i]:=z31[i)/det[i]; b3[ij:=z12{i]/det[i];
bd[i]:=r32[i)/det[i]; b3[i]:=r13[i]/det[i]; bo(i]:=r21[i]/det[i];
b7{i):=1/(3*1t[1]); el:=(e*(1~hp))/((l+hp)*(1-2*hp)); e2:=el*hp/(1-hp);
ed:=el*(1-2*hp)/(2*(1-hp));

cl[i]:=((b1 [i[*el+b7[t]*e2)*b1 [i]+(b4[i]*c3)*b4[i}+
(bl[i]*e2+b7[i]*el)*b?[i])*h{i];

c2[i]:=((b1 [i]*62+b?[i]*62)*b4[i]+(b4[i]*63)*bl [iD*h[i];
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c3{i]:=((b1[i]*e1+b7[i]*eZ)*bZ[i]+(b4[i]*e3)*b5[i]+
(b1[i]*e2+b7[i}*ely*bT[i])*hl[il;
c4[i}:=((bl[i]*32+b7[i]*e2)*b5[i]+(b4[i]*e3)*b2[i])*h[i];
c5[ik=((b1[iJ*el +b7[i]*e2)*b3[i]+(b4[i] *e3)*bO[i]+
(b1[i]*e2+b7(i]*e1)*b7[il)*h[i};
c6[i]:=((b1[i]*e2+b7[i]*e2)*b6[i}+(b4[i]*e3)*b3[i})*h[i];
c?[i]:=((b4[i]*el)*b4[i]+(bl[i]*e3)*b1[i])*h[i];
c8[i]:=((b4[i]*e2)*b2[i]+(b1[i]*e3)*bS[i]+(b4[i]*e2)*b7[i])*h[i];
cOfi]:=((ba[i}*e1)*b5[i]+(bl [i]*e3)*b2[i]y*h[il;
c10[i]:=((b4[i]*e2)*b3[i]+(b1[i]*e3)*b6[i]+(b4[i]*c2)*b7[i])*h[i};
c11[i}:=((b4[i]*e1)*b6[i]+(bl [iJ*e3)*b3[i])*h[i];
c12[i}:=((b2[i}*el+b7 [i}*e2)*b2[i1+(b5[i1*e3)*b3[i}+
(b2[i]*e2+b71i]*e )*bT[I)*h[i};
c13[i]::((b2['1]*ez+b7[i]*e2)*bS[i]+(b5[i]*e3)*b2[i])*h[i];
c14[i]:=((b2[i]*el+b?[i]*32)*b3[1]+(b5[i]*e3)*b6[i]+
(b2{i}*e2+b7[i}*e1y*bT(iD)*hiil;
cl S[i]Z=((b2[i]*62+b7[i]*62)*b6[i]+(b5[i]*e3)*b3[i])*h[i];
c16[i]:=((b5[i]*e1)*bS[i]+(b2[i]*e3)*b2[i])*h[i];
c17[i]:=((b5[i]*e2)*b3[i]+(b2[i]*e?))*b6[i]+(b5[i]*eZ)*b?[i])*h[i];
cl8[i]:=((b5[i]*el)*b6[i]+(b2[i]*e3)*b3[i])*h[i];
c19[i]:=((b3[i]*c1+b?[i]*c2)*b3[i]+(b6[i]*63)*b6[i]+
(b3[i)*e2+b7[i]*e1)*b7[i])*hli};
c20[i]:=((b3[i]*e2+b7[i]*e2)*b6[i]+(b6[i]*e3)*b3[i])*h[i];
021[i]:=((sqr(b6[i]))*el+(sqr(b3[i]))*e3)*h[i];
s[d1[i],d1{i]):=s[d1{ild1[i]]+c1ii];
s[d1[i),d2[i]):=s[d1[i],d2{i]}+c2{1];
s[d1[i}.d3[i)}:=s[d1[1}.d3[i1}+c3[i};
s[d11i],d4[i1]:=s[d1[i].d4[i}]+c4[i];
s[d1{i],d5{i]):=s[d1{i]dS[i]]+c51i];
s[d2[i),d2{i]]:=s[d2{i],d2{i]]+c701];
s[d2[i],d3[i]}:=s[d2[i}.d3[i]i+cBli)k:
s[d3(i],d3[i}]:=s[d3[i].d3[i}]+ci201]);
s[d2[i],d4[il]:=s[d2[i],d4[i]]+cIil;
s[d3[i},d4{i]):=s(d3i],d4{i]]+c13[i];
s[d4[i],d4[i]):=s[d4[i}.d4{i]}+c16[];
s{d2[i],d5[i}l:=s[d2[i},d5[i)}+c10(il;
s[d3ii],d5[i]]:=sld3{i].d5[i]]+c14[};
s[d4[i},d5[i]]:= s[d4[i).d5[i]i+c171i);
s[d5[i].d5[i11:=s[d5[1),d5[i)1+c191il;
s{d1{i],d6[i1):=s[d1[i].d6[i]}+c6li];
s[d2[i],d6{i]]:=s[d2(i],d6li]]+c11[i};
s[d3[i],d6li]):=s{d3[i].d6[i]}+c15(i];
s[d41i],d6[i]}:=s[d4[1).d6[i]}+c18li];
s[d5[i],d6[il]:=s[d5[i],d6[i]]+c20[1);
s[d6[i),d6[i]]:=s[d6li].d6{i]]+c21[i];
end;



for i:=1 to tbt do
for ;=1 toi-1 do s[i,j]:=s[j.i];

(*Ghep cac vecto tai trong*);

for i:=1 to sf do

begin

priil:=tr*2*3.1416*rt[i]*di[i): pz[1]:=tz*2*3.1416%t[i[*dt[i];
f{d1[i]):=prli]; fr[d2[i]]):=pz[i);

f(d3[i)):=prli}; fi[d4[i]):=pz[i}; fi[d5[i]]:=pr[i]; fed6(il}:=pz(i];

end;
for i:=1 to sht do thi):=ftfi]+fb[i1+fn[i];

(*Gol chuong trinh con de giai he FT*);
GHFT(s,f,qq,sbt);

(*Tinh ung suat*);

if (x<>0) then for i:=1 to x do qqluli}]:=0;

for i:=1to sf do

begin

uslfi]:=(el*bl [i]+e2*b7[i])*qqld] {i]}+(e2*b4[i])*qq[d2[i]]+
(e1*b2[i]+6:2*b7[i])*qq[d3[i]]+(62*b5[i])*qq[d4[i]]+(el *b3[i]+
e2*b7[i))*qqld5{i]]+(e2*b6[i)) *qq[d6[i]];

us2[t]:=+e2*bl [iH+e2*b7[iD*qq[d1[i]]+(e] *ba[iy*qqld2[i]}+
(€2*b2[i}+e2*b7[i])*qq[d3[i]}+(el *b5[i1y*qqd4[i]]+
(e2*b3{il+e2*bT[i1)*qq[d5[i]]+(e1*b6[i])*qq[d6[i]];

us3[i]:=e3*b4[il*qq[d1[i]]+e3*b] [11*qq[d2[i]]+e3*b5[i)*qq[d3[i]]+

e3*b2[i]*qq[d4[i]]+e3*b6[i]*qq[d5[i]]+63*b3[i]*qq[dﬁ[i]];
usdfi]:=(e2*bl[i]+el *b71i])*qq[dl [i]]+(e2*b4[i])*qq[d2[i]]+
(e2*b2{i]+el *b’?[i])*qq[d3[i]]+(e2*bS[i])*qq[d4[i]]+(62*b3[i]+
el *b7(1)*qqld5(i]1+(e2*b6[i]) *qqId6{il}:

end;

(*Doc ket qua*);

writeln('gia tri chuyen vi’);

for i:=1 to sbt do writeln (qq[i));
writeln('gia tri usl ");

for 1:=1 to sf do writeln (usl [in;
writeln('gia tri us2 ):

for i:=1 to sf do writeln (us2[il);
writeln('gia tri us3 ":

for i:=1 1o sf do writeln (us3[i]);
writeln('gia tri us4 ');

for 1:=1 to sf do writeln (us4[i]);
readin;

end.
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Program CTR10_Tinh_dam_lien_tuc _goi_tua_thong_thuong;
uses crt;
type mtl=array[1..20,1..20] of real; mt2=array{1..20] of real;
mt3=array{1..20]of integer;

Var i,j, k,5t,5bt,tht,ss,IT.X,y,2, W Integer,
al,bl,p,ql,e,f,fc,mq,qq,fl,l,m,m1,m2,cd,cd3,dt,cl,c2,c3,lcl,lt:2,mlx,m2x.
mly,m2y,miz,m2z,]11x12x,11 y,12y,l1z,12zel.ellel2,el3,mbl ;mb2 ma,la,lbl,
1b2,z1,22,z3:mt2;
nl.n2.ab.cddl,d2.kl k2.k3 kd:mt3;
s:mtl; g,r:real;

Procedure GHFT(a:m11:b:mt2; var x:mt2; n:integer);
var  1,).k.s:integer; g.rireal ;
begin
§:=0;
REPEAT
si=s+1;
forir=s+1 tondo
Begin
if{a]s,s]<>0) then
q:=als.i}/alss];
for j:=iton do
ali,jl:= a[i,ji-als.j]*q ; blil:=blil-bls]*q;
End
UNTIL{s=n -1);
x[n]:=b[n}/aln.n];
fori:z=n-1 downto 1 do

Begin
r:=0;
for j;==n downto i+1 do ri=r+a[ij}*x(jk
if{af1,il<>0) then
x[i]:= (blil-r)/ alixl;
End;
end;

begin clscr;

(*Nguoi lap trinh:Vo nhu Cau*);

writeln(‘tong so BTD'),

readln(tbt);

writeln('nhap so thanh');

readln{st);

writeln('nhap so bac tu do co chuyen vi');
readln(sbt);

writeln('nhap so bac tu do co chuyen vi triet tieu ');
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readln{w);
writeln('nhap so thu tu bac tu do co chuyen vi triet tieu );
1f(w<>0) then for i:=1 to w do readIn(d{i]);
writeln{'nhap chieu dai thanh');
fori:=1to st do readln(cd[i]);
writeln ('nhap so thanh chiu taj trong fan bo deu');
readln (x);
writeln ('nhap so thanh chiu tai trong tap trung’);
readln(y);
writeln ('nhap so thanh khong chiu tai trong ');
readin(z);
H(x<>0) then
begin
writeln('nhap so thu tu thanh chiu taj trong fan bo deu');
for i:=I 0 x do
readln (ali]);
writeln('nhap cuong do tai trong fan bo deu');
for ;=1 to x do
readln (ql[i]);
end;
if (y<>0)then
begin
writeln('nhap so thu tu thanh chiu taj trong tap trung’);
fori:=ltoydo readn (b{1]);
writeln('nhap tai trong tap trungy;
fori:=1to y do readln (plil):
writeln('nhap al’);
foric=11to v do readln (al[i]);
writeln('nhap bl');
for i:= 1 to v do readln (bl[i]);
end;
writeln{'nhap so thu tu thanh khong chiu tai trong ");
1f (z<>0)then for i:=] to z do readln(c[i]);
writeln('nhap mo dun dan hoi); fori:=1 to st do readln(e[i]);
writcln('nhap mo men quan tinh'); for i:=1 to st do readln(mgql[i]);
writeln{'nhap BTD d1"): for i:=1 to st do readln(d1[1]);
writeln('nhap BTD d2 "); for i'=1 to st do readln(d2{i));
(*Ghep cac MTDC rieng vao MTDC tong the*);
if(cd[i]<>0) then
begin
for i:=1 to st do
begin
cllil:=4*e[il*mq[il/cd[i]:
c2[i]:=2*e[i]*mqlil/cd[1);
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s[d1[i},d1[i]]:=s{d1{i],d1[i]]+c1[i];
s[d1[i],d2[i]]:=s[d1[i].d2[i}]+c2[i];
s[d2[i],d2[1]}:=s[d2[i],d2{i]]+c1fi];

end;

end;

for i:=1 to sbt do

for ;=1t0i-1 do sfi,jl=s[3.il;

(*Ghep cac vec to tai trong*);
if (x<>0)then
begin
fori:==1toxdo
begin
el[i]:=cd[a[il]; k1[i]:=d1[a[i]]; k2[i}:=d2[a[i]];
malil:=(ql[i}*sqr{el[i})/12);
end;
for 1:=1 to x do
begin
flk t{i}]:=flk1[1]]-mal[i};
f[k2[i]]:=f[k2[i}]+mal[i];
end;
end;
if (y<>0) then
begin
for i:=1to y do
begin
k3[i]:=d1[b{i]]; k4[i]:=d2[b[i]]; ell[i):=cd[b[i]];
mb1{i]:=(p{il*al[i]*sqr(bl[i]}/sqr(el 1 [i]));
mb2[i}:= (pli]*b1(i1*sqr(al [i)/sqr(el1[1]});
end:
for i:=1 to y do
begin
f[k3[i)):=f[k3[i]]-mb1 (i];
fik4[i]]:=fTk4[i]]+mb2[i]
end;
end;

(*Goi chuong trinh con de giai he FT¥);
GHFT(s,f,qq.sbt);

(*Tinh mo men™);
forii=lowdo  qq[d[il]:=0;
if{cd[i]<>0) then

begin



for i:=1 to st do
begin

21[i]:=(e[i}*mq[i]fcd[i])*(“qq{dI{i]]+2*CIQId2{i]]);
22[i]:=(f=[i]*mQ[i],fcd[iD*(Z*QQ[dl[i]]+4*qcl[d2[i]]):

ml[i]:=zI[i];

m2[1]:=22[i];

end;

end;

(*tinh tong mo men*);

if (x<>0) then

begin

for i:=1 to x do

begin
mix[il:=mI[a[i]}+mali];
m2x{i]-=m2{a[i]]-mafi];

end;

end;

if (y<>0) then

begin

fori:=11t0ydo

begin if(sqr(el1[i]}<>0) then
mly[i]:==m1[b[i]]+mbl{i]:
m2y[i}:=m2[b[i]]-mb2{i];

end;

end;

if(z<>>0) then

begin

fori:=1to z do

begin

mlz[if:=ml[c[i]]; m2z[il:=m2[c[i]};

end; '

end;

(*Tinh luc cat*);

if (x<>0) then

begin

fori:=l1ox do

begin

la[il:=ql{i]*cd{a[i]]/2;
11x[i]:=-(m1x[i]+m2x{i])fcd[a[i}]-la[i];
IZx[i]:=(m1x[i]+m2x[i])z’cd[a[i]]-la[i];
end;

end;

if (y<>0) then
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begin

fori:=1toydo
begin
cd3[i]:=sqr{cd[bli]])*cd[blil]; if(cd3(i]<>0) then
lbl[i]:=p[i]*sqr(b1[i])*(cd[b[i}]+2*al[i])/cd3[i]; 1b2[il:=plil-1b1{i];
11y[i}:=-(m1yli]+m2y(iD)/cd[blil}-Ib1ii];
2y[il:= (m1y[ij+m2y(i})/ediblil]-b2(1];
end;

end;

if{z<>0) then

begin

for ii=1to zdo

begin

1z[1):=-(m1z{i]+m2z[i])}/cd[c[i]]; 12z[i]:=(m1z[i}+m2z[i]}/cd[c[1}];

end;

end;

(*Doc ket qua*),

writeln('gia tri chuyen vi la); -

for i:=1 to sbt do

writeln(qq[i]):

writeln('gia tri mo men x');

if(x<>0) then

begin

for i:=1 to x do

writeln (m1x[i].m2x[i});

end;

writeln('gia tri mo men y');

if(y<>0) then

begin

fori:=] toy do

writeln (m1y{i]l,m2y[i]);

end;

writeln('gia tri mo men z);

if(z<>0) then

begin

fori:=1 to zdo

writeln (m1z[i),m2z[i]);

end;

writeln('gia tri luc cat X');

if(x<>0) then

begin

fori:=1tox do

writeln (11x{i],12x[1]};

end;



writeln('gia tri fuc cat y');
if(y<>0) then

begin

fori:=1to y do

writeln (11y[i],12y(1]);
end;

writeln('gia tri luc cat z);
if{z<>0) then

begin

fori:=1to z do

writeln (11z{i],12z{1]);
end;

readln;

end.
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Program CTR11_Tinh_dam_lien_tuc_tren_goi_tua_dan_hot;
uses crt;

type mtl=array[1..20,1..20] of real; mt2=array[1..20] of real;

mt3=array[1..20]of integer;

Var i,j, k,sn,st,sbt,tbt,ss,1,X,y,2,w,v:integer,;
al,bl,p.gl.e.f.fc,mq,qq,l,m;ml,m2.ecd.cd3,dt,cl,c2,c3,c4,lcl lc2,mlx,m2x,
mly,m2ymizm2z]11x,12x,11y,12y,11z,12zmb1 mb2,ma,la,ibl,1b2,z1,hc:me2;
nin2,ab,cdddel,dl,d2,d3,d4,x1,x2,x3,x4,y1,y2,y3,y4:mi3;
s:mtl; q,r:real;

Procedure GHFT(a:mt1:b:mt2; var x:mt2; n:integer);
var 1i,j.ks:integer; qrireal ;
begin
5:=0;
REPEAT
s:=s+];
fori:=s+l tondo
Begin
ifta[s,s]«<=0) then
q:=a[s,i]/a[s,s]:
for j:=i tondo
afi,j}:= a[i,jl-a[s.jl*q ; blil:=b[i]-b[s]*q;
End
UNTIL(s=n -1);
x[n]:=b[n}/a[n,n];
fori:z=n-1 downto 1 do

Begin
r =0
for == n downto i+1 do ri=r+a[i,jl*x[j];
if{afi,i]«<c>0) then
x[i]:= (bli]-r)/ afi];
End;
end;

begin clrser;

(*Nguoi lap trinh: Vo nhu Cau*);

writeln{'nhap tong so BTD";

readln(tbt);

writeln("'nhap so thanh');

readIn(st);

writeln('nhap so bac tu do co chuyen vi');
readin{sbt);

writeln('nhap so bac tu do co chuyen vi triet tieu ');
readln{w);



writeln('nhap so thu t bac tu do co chuyen vi triet tieu ');
if(w<>0) then for i:=1 to w do readn(d[1]);
writeln('nhap so goi tua dan hoi");

readIn(v);

writeln{'nhap so thu tu bac tu do co got tua dan hoi');
if(ve>0) then fori:=1 to vdo readln(el[1]);
writeln('nhap he so do cung’);

if(v<>0) then for i:=1 to vdo readln(he(i]);
writeln('nhap chieu dai thanh');

fori:=1tostdo readin(cd[i]);

writeln ('nhap so thanh chiu tai trong fan bo deu');
readin (x);

writeln ('nhap so thanh chiu tai lrong tap trung');
readln(y);

writeln ('nhap so thanh khong chiu tai trong ');
readln(z);

if(x<>0) then

begin

writeln('nhap so thu tu thanh chiu tai trong fan bo deu’);
for i:=1 to x do

readln (a[i]);

writeln('nhap cuong do tai trong fan bo deu’);

fori:=1 10 x do

readln (q1[i]);

end;

tf (y<=>0jthen

begin

writeln('nhap so thu tu thanh chiu taj trong tap trung');
fori:=1toydo readln (b[i]);

writeln('nhap taj trong tap trung'’);

fori:=1to y do readin (plil);

writeln('nhap al");

fori:=1to y do readin (al[i]);

writeln('nhap bl");

for 1:= 1 to y do readln (b1[i]):

end;

writeln('nhap so thu tu thanh khong chiu tai trong ');

if (z<>0) then fori:=110zdo readln(c[i]);
writeln('nhap mo dun dan hoi"); for 1:=1 to st do readIn(e[i]);
writeln('nhap mo men quan tinh'); for i:=I 1o st do readin{mg]i]);
writeln('nhap BTD d1'); for i:=1 to st do readln(d1[i]);
writeln('nhap BTD d2 ); for i:=1 to st do readIn(d2[i]};
writeln('nhap BTD d3"); for i:=1 to st do readln(d3[i]};
writeln{'nhap BTD d4"); for i:=1 to st do readIn(d4[i]);
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(*Ghep cac MTDC rieng vao MTDC tong the*);
for i:=1 to st do
begin ,
cd3[i]:=sqr{cd[1])*cd[1):
if(((cd3[i]<>O)and(sqr(cd[i])<>0))and(cd[i]<>0)) then
begin
cl[i}:=12*e[i]*mq[il/cd3[i]; c2[i]:=-6*e[i}*mqfil/sqr(cd[il);
¢3[i]:=4*ef1)*mq[il/cd(i]; cd[i]:=2*e[i]*mq[i]/cd[i]);
end;
cnd;
fori:=1tostdo
begin
s[d1{il.d1[i]]-=s{d1[i},d1[i}}+c11];
s[d1[i),d2{i]):=s[d1[i],d2[i1]+c2[1]; .
s[d2[i],d2[i1}:=s[d2[i],d2[i]]+c3(1];
s[d1{il.d3[i]]:=s{d1(1],d3[i]}-c1Li];
s[d2[i],d3[1)1:=s[d2[i},d3[i]]-c2(i];
s[d3[i],d3[i]]-=s[d3[i],d3[i]]+c1(i];
s[d11i),d4[i]]:=s[d1[1],d4i]}+c2[il;
s[d2[i},d4[i1}:=s[d2[i].da[i]]+c4[i];
s{d3[i],d4[il]:=s[d3[i],d4[i]]-c2[1};
s[d41i),d4[i]]:=s[d4[1],d4{1]}+c3[i];
end;
for i:=1 to sbt do
for y:=1toi-1 do s[i,jl:=s[j,1]:
fori:=1tovdo s[ellilel[ill:=slel[i],elli]}+hcli].
(¥*Ghep cac vecto tai trong*);
if (x<>0)then
begin
fori:=1to x do
begin
la[i}:= ql[il*cd[ali]]/2; malil:=(qi[i]*sqr(cdlali)/12);
x1[i):=di[alil]; x2[il:=d2[a[i]]; x3(1]:=d3[ai}];
x4[i]:=d4[a[1]];
flx 1 [i}):=fx 1[i]]+1afi];
fx2[1]):=f[x2[i]}-mafil;
fIx3[1]):=f[x3 )] Halil:
f{x4[i]]:=f[x4[i]]+mal[il;
end;
end;
if (y<>0) then
begin
fori:=1toydo
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begin
ed3{1]:=sqr(cd[b[i]])*cd[b[i]]; if(cd3[i]<>0) then

lbI[i]:=p[i}*sqr(b1[i])*(cd{b[i]]+2*al[i])fcd?)[i]; 1b2[i]:=p[i]-1b1[1);

mbl[i]:=(p[i]*al{i]*sqr(b1{i])/sqr(cd[b[i]])):
mb2[1):=(p{i]*b1[i]*sqr(al [i])/sqr(cd[b{i]}));

yli]:=d1[b{i]]; y2[i):=d2{bl[i]]; y3{i):=d3[b[i]];

y4{i):=d4{bli]];
if (cd3[i]<>0) then
Ty 1[i]]:=fly 1{i]]+Ib1[i]:
fly2[il1:=f[y2(i]]-mbl[i);
fTy3[i]):=fly3[i)]+1b2[i];
flya[i]]:=f[y4[i]]+mb2][i];
end;

end;

(*Goi chuong trinh con de giai he FT#);
GHFT(s,f,qq,sbt);

(*Ttnh mo men*);
if (W<>0) then for i:=1 to w do qq[d{i]):=0;
fori:=1to st do
begin
if (sqr(cd[i])<>0) then
21[i):=(6*e[i]*mqi)/sqr(cd[i]))*(qq[d3(i)]-qqfd L [i]]);
if(cd[i]<>0) then
ml[i]:=zl[i]+(e[i]*mq[i]fcd[i])*(4*qq[d2[i]]+2*CIQ[d4[i1]);
m2[i]==21[i]+(e[i]*mq{i]!cd[i])*(2*qq{dZ[i]]+4*QCI[d4{i]D;
end;
(*tinh tong mo men*):
if (x<>0) then
begin
for i:=1 to x do
begin
mlx[i]:=mi[a[i]}+mali);
m2x[i]:=m2{a[i]]-mali];
end;
end;
if (y<>0) then
begin
for ii=1 to y do
begin
mly[i):=m1[b[i]]+mbi[i];
m2y[i]:==m2[b[i]]-mb2[i);
end;
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end;
if(z<>0) then

begin
fori:=1tozdo
begin
mlz[i):=mifc(i]}; m2z{il:=m2[c[il];
end;

end;

(*Tinh luc cat*);
if (x<>0) then
begin
fori:=1toxdo
begin

11 x[i]:=~(m1ix[i]l+m2x{i]}/cd[a[i]]-lafi];
12x{i]:=(m1x]i]+m2x[i])/cd[a[i]]-lali];
end;
end;
if (y<>0) then
begin
fori:=1toydo
begin
11y{i]:=-(m1y{il+m2y[i})/cd(bli]]-1b1[i];
12y[i):= (m1y[i)+m2y[i})/ed[b{i]}-Ib2[i];
end;
end;
if(z<>0) then
begin
fori:z=1tozdo
begin
11z[1):=-(m1z{i]+m2z{i])}/cd[c[i]]; 122[il;=(mlz[i]+m2z[i})/cdicli]];
end;
end,

(*Doc ket qua®),

writeln('gia tr1 chuyen vila');
for 1:=1 to sbt do
writeln(qq[i}):

writeln('gia tri mo men x');
if(x<>0) then

begin

for i:=1 to x do

writeln (m1x[il.m2x({i]});
end;



writeln('gia tri mo men y');
if(y<>0) then

begin

for i:=1toy do

writeln (m1y[i],m2y[i]);
end;

writeln('gia tri mo men z');
if(z<>0) then

begin

fori:=1 to zdo

writeln (m1z[i],m2z{{]);
end;

writeln('gia tri luc cat x');
if(x<>0) then

begin

for i:=1 to x do

writeln (11x[i],12x[i]);
end;

writeln('gia tri luc cat vy
if(y<>0) then

begin

fori:=1 to y do _
writeln (11y[i]2y[il);
end:

writeln(gia tri luc cat z);
if{z<>0) then

begin

fori:=1tozdo

writeln (112[i],12zfi]);
end;

readin;

end.
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Program CTR12_Tinh_dam_lien_tuc_tren _goi_tua_lun_theo_FF_mo_hinh_lo_xo;
uses crt;

type mtl=array[1..20,1..20] of real; mt2=array[1..20] of real,

mt3=array[1..20Jof integer;

Var 1., k. sn,st,sbt.tbt,ss 1, X,y,z,w,v,sgeiinteger;
al,bl,p,ql.e.f.fe,mq,qqlmmlm2.cd,cd3.diclec2,c3,c4.lcl Je2 mixm2x,
mlym2ymlz,m2z11x,12x,11y,12y 11z,12z,mbl ,mb2,ma,lalbl,ib2,z] hc,
max,cv:mt2;
nln2.a.b,c,dddel,dl,d2.d3,d4,x1,x2,x3,x4,y1,y2,y3.y4,tge:mt3;
s:mtl; gr.cc.maxx:real;

procedure gtedtd(a:mtl;n:integer);

begin

max[i]:=abs(a[i,1]);

for i:=1 ton do

for ;=2 tondo

begin

if ((abs(a[i,j])>max[i]) or (abs(a[i,j))=max[i]}) then
max[i]:=abs(ali,j]} else max[i]:=max[i} ;
end;

maxx:=max[1];

fori:=2tondo

begin

if(max[i}>maxx) then

maxx:=max[i] else maxx:=maxx ;

end;

end;

Procedure GHFT(a:mt1:b:mt2; var x:mt2; n:integer);
var  i,)k,s:integer; g,rireal ;
begin
s:=0,
REPEAT
s:=s+1;
fori:=s+1 tondo
Begin
if(a[s,s]<>0) then
g:=als.i)/als,s];
for j:=i to ndo
a[i.j]:= ali,j}-afs,jl*q ; bli}:=bli]-bls}*q;
End
UNTIL(s=n-1);
x[n]:=b[n]/aln,n};
fori;=n -1 downto | do
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Begin
r =0,
for ;= n downto i+1 do ri=r+ali,j]*x[j;
if(a[i.i]<>0) then
x(i]:= (blil-r)/ a[ii];
End,;
end;

begin clrser;

(*Nguoi lap trinh: Vo nhu Cau*);

writeln('nhap tong so BTD');

readlIn(tbt);

writeln('nhap so thanh');

readin(st);

writeln('nhap so bac tu do co chuyen vi cho truoc');
readln(sgc);

writeln('nhap so thu tu bac tu do co chuyen vi cho truoc');
if(sgc<>0) then for i:=1 to sgc do readln(igeli]);
writeln('nhap gia tri chuyen vi cho cho truoc’);
if(sgc<>0) then for i:=1 to sgc do readln(cvitgeli]]);
writeln("nhap chieu dai thanh');

fori:=11ostdo readln(cd[i]):

writeln ('nhap so thanh chiu tai trong fan bo deu');
readln (x);

writeln (‘nhap so thanh chiu tai trong tap trung’);
readln(y);

writeln ('nhap so thanth khong chiu tai trong ');
readln{z);

if(x<>0) then

begin

writeln('nhap so thu tu thanh chiu tai trong fan bo deu');
for t:=1 to x do

readln (a[i]);

writeln('nhap cuong do tai trong fan bo deu’):
fori:=1to x do

readln (ql[1]);

end;

if (y<>0jthen

begin

writeln{'nhap so thu 1u thanh chiu taj trong tap trung');
fori;=l toydo readin (b1

writeln('nhap tai trong tap trung');

for i:=1to y do readln (plilx

writeln('nhap al');

for i:= 1 to y do readln (alli]y
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writeln('nhap b1');

for i:= 1 to y do readln (b1[i]};

end;

writeln('nhap so thu tu thanh khong chiu tai trong );

if (z<>0) then for i:=1 to z do readIn(cli]);

writeln('nhap mo dun dan hoi'); for i:=1 to st do readln(e[i]);
writeln('nhap mo men quan tinh'); for i:=1 to st do readin{mq[i]):
writeln('nhap BTD dl"); for i:=1 to st do readin(d1[i]);
writeln('nhap BTD d2 '); for i:=1 to st do readIn(d2[1]);
writeln('nhap BTD d3"); for i:=l to stdo readin(d3{i]);
writeln('nhap BTD d4'); for i:=1 to stdo readln(d4[il);

(*Ghep cac MTDC rieng vao MTDC tong the*);
for i:=1 tostdo
begin
cd3[i]:=sqr{cd(i])*cd[i};
if(((cd3(i]<>0)and(sqr(cd[i])<>0))and(cdfi]<>0)) then
begin
cl[i]:=12*e[i]*mq[i}/cd3(i]; c2[i]:=-6*elil*mqlil/sqr(cdli]);
c3(i]:=a*e(i]*mq[il/cd[i]; cdli]:=2*e[i]*mq[il/cdli];
end;
end;
for i:=1 to st do
begin
s[d1{i].d1[i]):=s[d1[i],d1[i)}+c L(i);
s[d1[il,d2fi)]:=s{d 1{i],d2[i]]+c2[i];
s[d2[i].d2[i}]:=s[d2[i},d2[i]}+c3[1]
s[d1[i],d3[i]]:=s{d1[i].d3[i]]-c1[i];
s{d2(i].d3[]}:=s[d2[i],d3{i])-c2[i};
s[d3{i],d3[i]]:=s[d3[i].d3[i}]+c 1 [i};
s[d1[i},d4[i]]:=s[d1{i],d4[i]]+c2li];
s[d2[i].d4[i}]:=s[d2[i},d4[i]}+c4lil;
s[d3[i],d4[i]]:=s[d3[i].d4[il]-c2fi];
s{d4[i],d4[i1}:=s[d4[i].d4{i]}+c3[i];
end; .
for i:=1 to tht do
for j;=1toi-1do s[i,jl:=slj.i}

(*Goi chuong trinh con de tinh tdmax cua cac fan tu MT#*);
GTCDTD(s,tht);

ce:=(maxx)*10E+08;

if(sgc<>0) then for i:=1 to sgc do
s[tgc[i],tgc[i]]:=s[lgc[i],tgc[i]]+cc;

(*Ghep cac vecto tai trong*);

if (x<>0)then
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begin
for ;=1 to x do

begin
la[1]:= g1 [i]*cd[ali]]/2: mali]:=(ql[i]*sqr(cd]a[i]])/12);
x1[i]:=d1{a[i]]; x2[i]:=d2[a[i]]; x3[i]:=d3[a[i]];

x4{1]):=d4[a{i]];

fIx11) :=f[x L [§]}+]afi];

f{x2[11):=f[x2[i]]-mafi];

fIx3[11):=f[x3[i]]+lali];

f{x4[i}}:=f[x4[i]}+mal1i];

end;

end:

if (y<>0) then

begin

fori:=1toydo

begin
cd3(i]:=sqr(cd[b{i]])*cd[blil]; if(cd3[i]<>0) then

IbI[1):=p(i]*sqr(bl[1])*(cd[b]i]}+2*al [i])/cd3[i]; 162[i]:=p[1]-IbI[i];

mbl{i]:=(p{i]*al[i]*sqr(b1 (i])/sqr(cd[b[i]])):
mb2[i}:=(p[i]*b Llil*sqr(al [i})/sqr(cd[bli]}));
yl[il:=d 1[b[i]]; y2[il:=d2[b{i]}; y3[i]:=d3[b[1]};
y4[i}:=d4[b[i]];
if (cd3[i]<>0) then
fly [i]):=fly 1{i]]+Ib1[i};
fly2[i}1:=fly2[i)]-mbl[i]:
fly30]]:=tty3[i]]+1b2[i};
fly4l1]):=fly4{i]]+mb2{i};

end;

cnd:

if (sge<>0) then for i:=}I to sge do

fltgeli]]:= fltgelil)+cc*evitgeli]]:

(*Goi chuong trinh con de giai he FT*):
GHIT(s.f.qq,tbt);

(*Tinh mo men*):

if (W<>0) then for i:=1 to w do qq[d[i]j]:=0;

for i:=] to st do

begin

if (sqr(cd[i]}<>0) then
zl[1):=(6*e[i}*mq[i}/sqr(cdli]))*(qq[d3[i]]-qq[d1[i]]);
if(cd[i]<>0) then
ml[i}:=z1[i]+(e[i]*mqli}/cd[i])*(4*qq[d2[i]1+2*qq[d4[i]]);
m2[i:=z1[i]+e{i]*mq[i)/cd[i])*(2*qq[d2[i]]+4*qq{d4{i]]);
end;
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(*tinh tong mo men*);

if (x<>0) then

begin

for i:=1to x do

begin
mlx{il:=mlf{a[i]]+mali];
m2x[i]:=m2[ali]]-ma[1):

end;

end;

if (y<>0) then

begin

fori:=1to ydo

begin
m1yli]:==m1{b[i]]+mbl[i};
m2y(i]:=m2[bli]}-mb2{i];

end;

end;

if(z<>0) then

begin

fori:=1tozdo

begin

mlz[i}:=ml[c[i]l; m2z[i]l:==m2[c[il];

end;

end;

(*Tinh luc cat*);
if (x<>0) then
begin
fori:=1toxdo
begin
11x[1):=-(m1x(]+m2x[i])/edlali]}-lali];
12x[i};=(m 1 x[i}+m2x[i]y/cdlali])-la[1];
end;
end;
if (y<>0) then
begin
fori:=1toydo
begin
11y[i}:=-(m1y[i}+m2y(i])/cd[b[i}]-b1[i};
12y[i]:= (m1y[i]+m2y(i})/cdibli]]-1b2[i];
end;
end;
if{z<>0} then
begin
fori:=1l wzdo
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begin

lz[i]:=-(miz[i}+m2z(i])/ed[c[i]]; 122[i]:=(m1z[i)+m2z{i])/ed[c[i]);
end;

end;

(*Doc ket qua*);
writeln('gia tri chuyen vi la');
for ;=1 to tbt do
writeln(qq[i]);
writeln{'gia tri mo men x');
if(x<>0) then

begin

fori:=1toxdo

writeln (m1x[i],m2x[i]);
end;

writeln('gia tri mo men y');
if{y<>0) then

begin

for i:=1 to y do

writeln {m1y[i],m2y[i]);
end;

writeln('gia tri mo men z');
if(z<>0) then

begin

fori:=1tozdo

writeln {m1z[i],m2z[i]);
end;

writeln('gia tri luc cat x');
if(x<>0) then

begin

fori:=1to x do

writeln (11x[i]12x[i]);
end;

writeln('gia tri luc cat y');
if(y<>0) then

begin

for1:=1 to y do

writeln (11y[i],12y{i]);
end;

writeln{'gia tri luc cat z');
if(z<>0) then

begin

fori:=1to zdo

writeln (£1z[1],12z[i]):
end;

readln;

end.
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Program CTR13_Giai _gan_clung_bai_toan_us_fang__kieu_P'I'HH_bon_canh_bon_nut;
Uses crt;
Type mtl=array [1..15,1..15] of real; mt2=array [1..15] of real;
mt3= array[1..15] of integer;
Var dl,d2,d3,d4,d5,d6,d7,d8,u:mt3;
£.11,fb.ft,fn,x1,x2,x3,x4,y1,y2,y3,y4.qq.dt.detl det2 det3 detd,

usl,us2us3 k11 ki2k21,k22.z1 ,zla,zlb,zlc.zld,z3,z3a,23b,z3c,z3d,25,zSa,sz,zSc,zSd,
Zz7.27a,z7b,z7c,z7d:mt2;
1,J.k,ss,sf,sbt,tbt,x,printeger; q.hp.txtyeele2.e3.et.kx,w,
t:real;
s.b1.b2,b3,b4,bic,b2c,b3c,bdc,d hlh2,h3,h411,12,13.14,21 .a2,a3,a4,
g1,82,83.84.1,ja,jb,jc.jd:mtd;

Procedure GHFT(a:mtl:b:mt2; var x:mit2; n:integer};
var 1j.k.s:integer; q,r.real ;
begin
5:=0;
REPEAT
s:=s+1;
fori:=s+ltondo
Begin
if(a(s,s1<=0) then
q:=a[s.i)/als.s];
for j:=i to n do
a[i,jl:= ali,j}-als,jI*q ; bli]:=bli]-b[s]*q;
End
UNTIL(s=n-1);
if(a[n,n]<>0) then
x{n]:=bln)/aln.n};
fori:z=n-1 downte 1 do
Begin
r:=0;
for j:=n downto i+} do ri=r+a[L,jl*xD));
if(a[i,i]<>0) then )
x[i}:= (bli]-r)/ alii};
End;
end;
procedure tinhll;
begin
for k:=1 1o sf do
begin
fori;=1 102 do
fori;=1to 2 do



begin
ja[l,l]:=(-(I-w)*x1[k]+(1~w)*x2[k]+(1+w)*x3[k]-(l+w)*x4[k])/4;
JalL2L=(-(1-w)*y 1[k)+(1-w)*y2[k]+(1+w)*y3[K]-(1+w)*y4(k])/4: _
ja{2,1]:=(~(1-w)*xl[k]-(1+w)*x2[k]+(1+w)*x3[k}+(l~w)*x4[k])/4;
JalZ.21:=(-(1-wy*y LIK)-(1+w)*y2[K]+(1+w)*y3[k]+(1-w)*y4[K])/4: -
end;

detl[k]:=ja[1,1]1*ja[2,2]-ja[1,2]*ja[2,1]:

fori:=1to 4 do

for ji=1 10 8 do

begin

gl[L1]:=-(1-w)/4; g1[1,2):=0; g1[1,3]:=(1+w)/4; gl[1,4]):=0;
gl{1.5]:=(1+w)/4; gl[1,6]:=0; gl[17]:=-(1+w)/4; gl[1,8]:=0;
gl[2,1]:=-(1-w)/4; g1[2.2]:=0; gl2,3]:=-(1+w)/4; gl[2,4]:=0:
gl2,5):=(1+w)/4; g1[2,6]:=0; gl2,7]=(1-w)/4; g1[2.8]:=0;
g1(3,1):=0; g1{3.2]:=-(1-w)/4; gl[3,3]:=0: g1[3,4]:=(1-w)/4;

g1[3,5]:=0; gl[3,6]:=(1+w)/4;  g1[3,7):=0; g1[3.8]:=-(1+w)/4,
gll4,1]:=0; gll4.21:=-(1-w)/4; gl1[4,3]:=0; gl[4.4):=-(1+w)/4:

£1[4,5]:=0; gl[4,6]:=(1+w)/4. g1[4,7]:=0; gl[4.8]:=(1-w)/4;
end;

fori:=1to 3 do

for ;=110 4 do

begin

al[l,1]:=ja[2,2]/det1[k]; al[l.2):=-ja[1,2]/det1[k):
alll,3}:=0: al[l,4]:=0;

al[2,1]:=0; al[2,2]:=0;

al[2,3):=-ja[2,1]/det1{k]; al[2.d4]):=ja[1,1]/det1{k];
al[3,1]:=-ja[2,1)/det1[k]; al[3,2]:=ja(1,1]/det [k];
al[3,3):=ja[2,2]/det] [K]: al[3,4]:=-ja[1,2]/det1k]:
end;

for i:=110 3 do

for j:==1 to 8 do

begin

bl[i,j]:=0: for p :=I t0 4 do

b1{i,jl:=b! [i,jl+al [i,p]*g1[p,jl;

end;

for i:=] to 3 do

for j:=1to 3 do

begin d[1,1]:=e/{1-sqr(hp)); d[1,2]:= e*hp/(1-sqr(hp)); d[1,3):=0;

d[2.2]):=d[1,1]; d[2,3]:=0: d[3,3):=e*(1-hp)/2*(1-sqr(hp));

end;

fori:=11t03do

for ;=1 toi-1 do d[i,jl:=d[ji};

fori:=1 108 do

for ;=1t0 3do blc[i,jl:=bl[j,i];
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for i:=1t0 8do

for ;=1 to 3 do

begin h1{i,j}:=0; for p:=1 103 do

h1(i,]:=h1[i,jl+blcli,pl*dip.);

end;

fori:=1108do

for ;=1 to 8 do

begin

11[i,)]:=0; for p:=1to 3do

11[i,j]:=11 [i,j]+(h1[i,p]*bl[p,j})*t*dctl[k];

end;
end;
end;
procedure tinhl2;
begin
fork:=1to0sfdo
begin

fori:=lte2do

forj:=1to2do

begin
jb[l,1]::(-(1-w}*x1[k]+(1—w)*xZ[k]+(1+w)*x3[k]—(1+w)*x4[k])/4‘,
jb[l.2]:=—((1-W)*Yl[k]+(l-W}*y2[k]+(l+W)*)’3[k]-(1+W)*y4[k])/4;
jb[2,l]:=-((l+w)*x1[k]-(1-w)*xZ[k]+(1—w)*xS[k]+(1+w)*x4[k])l4;
jbl2‘2]:=-((1+W)*)’1[k]-(1-W)*y2[k]+(l-W)*y3[k]+(1+W)*y4[kl)/4;
end;

de12(k]:=jb{1,11*jb[2,2]-3bl1 21*bi2,11:
foriz=1to 4 do
for j:=1 to 8 do
begin
g2[1,1]:=-(1-w); g2[},2}:=0; g2[1,3]:=(1-w){4; g2[1,41:=0;
g2[1.5]:=1+w; g2[1,6]:=0; g2(1,7]:=-(1+w)/4; 22[1,81:=0;
g2{2 1 1:=-(1+w); g2[2,2):=0; g2(2,31=-(1-w)/4;  g2[2,4]:=0;
g2(2,5]:=1-w. £2[2.6]:=0; g2[2,?]:=(1+w)!4; 22[2.81:=0;
22[3,1]:=0; g2[3.2]:=-(1-w)/4; g2[3,3]:=0; g2[3,4):=(1-w)/4;
g2(3,5]:=0; g2(3.6]:=(1+w)/4; g2[3,71:=0; g2[3,8):=-(1+w)/4;
g2{4,11:=0; g2[4,2]:=-(1+w)/4 £2[4,3]:=0; g2[4,41:=-(1-w)/4:
22(4,5]:=0; £2{4,6):=(1-w)f4; g2(4,7):=0; 22{4 8]:=(1+w)/4;
end;
for i:=1 to 3 do
for ji=1 to 4 do

begin

a2[1,1]:=jb[2,21/det2[Kk]; a2[1,2]:=-jbl1,2]/det2[k}:
a2(1,31:=0; a2[1,4]:=0;

a2[2,11:=0; a2[2.2]:=0;



a2[2,3]:=-jb[2,1]/det2[K]; aZ2[2,41:=jb[1,1}/det2[k];
a2(3,11:=-jb[2,1]/det2{K]; a2[3,2]:=jb[1,1]/det2[k];
a2[3.3):=jb[2,2)/der2[Kk]; a2[3,4}:=-jb[1,2]/der2[k];
end;
fori:=1 10 3do
for ji=1 to 8 do
begin
b2(i,j]:=0; for p:=1to 4 do
b2[i,jJ:=b2[i.j}+a2[i,p]*g2fp.:
cnd;
fori:=1to 3 do
for j:=i to 3 do
begin d[1,1):=e/(1-sqr(hp)); d1,2]:= e*hp/(1-sqr(hp)); d[1,3]:=0;
d[2,2]:=d[1,1]; d[2,3]:=0; d(3,3]:=e*(1-hp)/2*(1-sqr(hp));
end;
fori:=110 3 do
forji=1tot-1 do d[i,j}:=dlj,i];
fori:=1108 do
for j:=1to 3 do b2cli,jl:=b2[j.1];
for i:=11o0 8 do
for ;=1 to 3 do
begin h2[i,j]:=0; for p:=1 to 3 do
h2(i,j]:=h2[i,j]+b2cli,p]*d[p.j);
end;
for i:=1 to 8 do
for ji=1to 8 do
begin
12[ij1:=0; for p:=1 10 3 do
lZ{i,j]:=12[i,j]+(h2[i.p]*b2[p,j])*t*det2[k];
end;
end;
end;
procedure tinhl3;
begin
fork:=1tosfdo
begin
fori:=] to0 2 do
for ji=1 0 2 do
begin
jc[l,I]:=-((1+w)*x1[k]+(l+w)*x2[k}+(1-w)*x3[k]-(I—w)*x4[k])f4;
10{1,2]I=-((1+W)*}’1[k]+(I+W)*y2[k]+(l-W)"‘y3[k]—(l-W)*y4[k]}a’4;
jc[2,l]:=—((1-w)*xl{_k]-([+w)*x2[k]+(l+w)*x3[k]+(l-w)*x4[k])f’4;
jC[2,2]:=~((l-W)*yl[k]-(1+w)*}’2[k]+(1+W)*y3[k]+(l-W)*y4[k])!4;
end;
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det3(k]:=jc[1,10%jc[2.2]-jel1,21*)cf2,1];

fori;=1 1w 4do

for j:=1 to 8 do

begin

g3[1,1]:=-(1+w); g3[1.2]:=0, g3[1,3):=(1+w)/4; £3{1,4]:=0,
g3[1,5]:=1-w; £3[1,6]:=0; g3[1,7]:=-(1-w)/4; g3[1,8]:=0;
g302,1}:=-(1-w); g3[2,2]:=0; g3[2,3]):=-(1+w)/4; 23[2,41:=0;
g3[2,51:=1+w;  g3[2,6]:=0; g3[2,7):=(1-w)/4; £3[2,8]:=0;
g3(3,1]:=0; g3[3,2):=-(1+w)/4; ¢3{3,3]:=0; g3[3,4]:=(1+w)/4;
g3[3.51:=0: g313,61:=(1-w)/4; 23(3,71:=0; 23[3,8):=-(1-w)/4;
g3(4,1}:=0; g3[4,2]:=-(1-w)/4; g3{4,3]:=0; g3[4,41=-(1+w)/4;
g3(4,5]:=0; g3[4.6]):=(1+w)/4;  g3[4,71:=0; 23[4,8]:=(1-w)/4;
end;

fori:=1 o 3do

for j;=1to 4 do

begin

a3[1,1]:=jci2,2}/det3[k]; a3(1,2]:=-jc[1,2]/det3[K];
a3[1,31:=0; a3[{1,4]:=0;

a3[2,1]:=0; a3[2,2]:=;

a3[2.3]:=-jc[2,1]/det3[K]; a3[2,4]:=yc[1,1)/det3[k];
a3[3,1]:=-jc[2,1]/det3[k]; a3[3,2]:=jc[1,11/det3[Kk];
a3[3.3]:=jc[2,2)/det3[k]; a3[3.41:=-jc[1,2]/de13[k];
end;

fori:=1to 3 do

for y:=1to 8 do

begin

b3[i,j]:=0; for p:=1to4do

b3[i,j):=b3[i.j1+a3li.p)*e3(p.jl;

end;

fori:=1to3do

for j:=i to 3 do

begin d[1,1]:=e/(1-sqr(hp)); d{1,2]:= e*hp/(1-sqr(hp}); d(1,3]:=0:

d[2,21:=df1,1}; d{2,3]:=0; d[3,3]:=e*(1-hpy/2*(1-sqr(hp});

end;

for i:=1 to 3 do

for j;=1toi-1do dli,jl:=d[j.il;

fori:=1t08do

for j;:=1to 3 do b3eli,jl:=b3[.1l

for i:=1to 8do

for j:==1to 3 do

begin h3[i,j]:=0; for p:=1to 3 do

h3[i,j:=h3[i,j]+b3cli,pl*dip.il;

end;

fori:=1 to 8 do
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for j:=1 to 8 do
begin
13(3,j]:=0; for p:=1to 3 do
13[i.j}:=13[i,j]+(h3[i,p]*b3[p,j])*t*det3[k];
end;
end;
end;
procedure tinhi4;
begin
for k:=1 to sf do
begin
fori:=1t02 do
forj:=lto 2 do
begin
jd[l,1]:=(-(1+w)*x1[k]+(l+w)*x2[k]+(1-w)*x3[k]—(l-w)*x4[k])f4;
JALL,2]:=(-(l+w)*y 1 [k ]+( L+w)*y2[K]+(L-wy*y3[ki-(1-w)*y4[k])/4:
jd{2,1]:=(-(l+w)”‘xl[k]—(l-w)*xZ{k]+(l-w)*x3[k]+(1+w)*x4[k]):’4;
JA2,2L:=(-(1+w)*y 1[k]~(1-w)*y2[k]+(l-w)*y3[k]+(1+w)*y4[k])f4;
end;
det4[k]:=jd[1,l]*jd[2,2]-jd[1,2]*jd[2,l];
for i:=1 to 4 do
for j:=1 10 8 do
begin
g4 i=-(1+w); g4[1,2]:=0; g4(1,3):=(1+w)/4: g4[1,4):=0;
g4[1,5]:=1-w; g4{1.6]:=0; g41,7):=-(1-w)/4: g4{1.8]:=0;
g4[2,1):=-(1+w): £4[2.,2]:=0; 24[2,3]:=-(1-w)/4; £4[2,4):=0;
g42.5]:=t-w; g4[2,6]:=0; 24[2,7]:=(1+w)/4; g412.871:=0;

£4[3,1]:=0; g4[3.2):=-(1+w)/4; g4(3,3]:=0: gA[3.4):=(1+w)/4;
g24{3,51:=0; 24[3.6]:=(1-w)/4; 24[3,71:=0; 24[3,8):=-(1-w)/4;
g4[4,1):=0; g4[4.2):=(1+w)/4; g4[4,31:=0; gH4.4]:=-(1-w)/4:
g4[4,5]:=0; g4{4.6]:=(1-w)/4: g4[4,7]:=0; g4{4.8]:=(1+w)/4;

end;
for ;=1 to 3 do
for j:=1 10 4 do

begin
ad[1,1]:=jd{2,2]/det4(k]; a4{1,2]:=-jd[1,2)/det4[k];
a4[1,3]:=0; ad[!.4):=0;

ad[2,1]:=0: a4[2,2]:=0;

a4{2,3}:=-jd[2,l]/det4[k]; a4(2,4):=jd[1,1)/detd[k];
ad(3,1):=jd[2,1]/detd[K]: a4{3,2]:=jd[1,1)/det4[k);
a4(3,3]:=jd[2.,2]/detd[k]; ad[3,4]:=-jd[ 1,2]/detd[k];
end;

for i:=1to 3 do

for j:=1 to 8 do
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begin
b4[i,j]:=0; for p:=1to 4do
b4[i,j]:=b4[i,j]+a4[i,p]*g4[p,j];
end;
fori:=1t03do
for j:=ito 3 do
begin dil,1]:=e/(1-sqr(hp)); d[1,2]:= e*hp/(1-sqr(hp)); d[1,3]:=0; -
d[2,21:=d[1,1]; d[2,3]1:=0; d[3,3]:=e*(1-hp)/2*(1-sqr(hp));
end;
fori:=1to 3 do
for j:==1toi-1 do d[i,j]:=d[j.t}:
fori:=1 1w 8do '
for j:=1to 3 do bacfy,j]:=b4{jil;
for i:==11t0 8 do
for ;=110 3 do
begin h4li,jl:=0; for p:=1 to 3 do
ha[i j1:=h4{i,jl+bdcli,pl*d[p.jl;
end;
for i:=1 to 8 do
forj:=1to 8 do
begin
14043,j]:=0; for p:=1 te 3 do
1411,j}:=14(0,1+(h4[i,p}*bAlp.jly*t*detd(k);
end;

end;

end;

procedure tinhs;

begin

(*Ghep cac MTDC rieng vao MTDC tong the);

fori:=1 tosfdo

begin
s[d1li],d1[i]}:=s[d1[i).d1{i]}+=(1,1];
s[d1[i],d2[i]]:=s[d1[il.d2[i}]+r[1.2]);
s{d1[i],d3(1]3:=s[d1[i].d3[i]]+r{1.,3];
s[di[i],d4[i}]:=s[d1[i],d4[i1}+c[1.4];
sfd1[i],d51i1):=s{d 1{i],d5[i]]+r[1.5);
s[d1{i],d6[i}):=s[d1[1).d6[i]]+r[1.6];
s[d1[i},d7[i)]:=s[d1[i].d7[i}]+r[1,7];
s{d1i],d8[1]]:=s[d1[i].d8[i]]+r{1,8];
s[d2[i),d2[i1]:=s[d2[i},d2[i]}+:[2.2];
s[d2[i],d3[1)]:=s{d2[i].d3[i}]+r[2,3];
s[d2fi],d4[i]}:=s[d2[i].d4li]]+r{2,4];
s[d2[i],d5[i]]:=s[d2[i].,dS[i]}+1[2.3];
s{d2[i],d6(1]):=s[d2[i],d6[i]]+r[2,6];
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s[d2[i}.d7[i]]:=s[d2[i],d7[i]]+[2,7);
s[d2[1],d8[1]}:=s[d2[i],d8[i]]+1{2,8]:
s[d3{i],d3[i]]:=s[d3[i].d3[i)]+r[3,3];
s[d3[i).d4[i]]:=s[d3[1],d4[i]]+r[3,4];
s[d3[i],d5[i)]:=s[d3[i],d5[i])+1[3,5]:
s[d3(1].,d6[i]]:=s[d3[i],d6[i]]+1[3.6]:
s[d3[i].d7{i]]:=s[d3[1],d7[i]]+1[3,7];
s[d3[1],d8[i]]:=s[d3[i].d8[i]]+r[3,8]:
s[d4[i],d4[i]]:=s[d4[i],d4[i]1+r[4.4];
sld4[il.d5[i]):= s[d4[i),d5[i]]+1[4,5]:
s{d4{i],d6[i]j:=s[d4[i],d6[i)]+r[4,6):
s[d4li1.d7[i1):= s[d4[i],d7[i]]+r[4.7];
s[d4[i],d8[i]}:=s[d4[i],d8{i]]+r[4.8];
s[dS[1],d5[i]]-=s[d5[i],d5[i]]+r[5,5):
s[d5[i1,d6fi]]:=s[d5[i],d6[i] ] +1[5,6]:
s{d5[i],d7[i]}:=s[d5[i}.d7(i)]+r[5,7):
s[d5[1),d8[i]]:=s[d5[i],d8[i]]+1[5,8]:
s{do[i],d6[1]):=s[d6[i].d6{i])+r[6.6]:
s[d6(1].d7[i]]:=s[d6[i],d7[i]]+1[6.7];
s[d6[i].d8[i]]:=s{d6{i].d8[i]]+1[6,8]:
s[d70].d7(1]]:=s[d7[i],d7[1)]+r[7.7];
s[d7[1).d8[i]]:=s[d7[i],d8[i]]+r[7,8]:
s[d8[1],d8[t]}:=s[d8[1],d8[i)]+r(8.8];

end;

end;

procedure tinhus;

begin

(*Tinh ung suat tai trong tam cua FTHH*):

if(x<>0) then for i:=1 to x do qqlulij]:=0;

for i:=1 10 s do

begin

KU E=-x1[i]+x2[i]+x3[i]-x4[i]; K12[i]:=-y 1 [1+y2[il+y3[i]-y4[i);

K21[i]:=-x [[1}-x2[1]+x3[i]+x4{i); k22(1):=-y1[i]-y2[i]+y3[i]+y4(i];

usl[i]:=el *(-k22[i]+kl2[i])*qq[dl[i]]+82*(k21£i]-k1 I[iD*qq[d2[i]]+

e[ *(k22{i]+k12[i])*qq[d3[i]]-e2*(k21{i]+k]1 [[iD*qq{d4(i]]+

el *(k22[i]-k12[iD)*qq[dS[i]]+ e2*(-k21 {il+k11[i1)*qq[d6]i])-

el *(k22[i]+k12[i])*qq[d7[i]]+ e2*(k2111)+k11[1])*qq[d8[i]];

us2[i):=e2*(-k22[i)+k12[i]y*qq[d1[i]]+e [ *(k21 [iI-k11[1DH*qq[d2[i]]+

62*(k22[i]+k12[i])*qq[d3[i]]-el*(k21[i]+k11[i])*qq[d4[i]]—

e2*(k22[i}+k12[i]y*qqld5[i]]+ el*(-k21[ij+k11[i]y*qq[d6[i]]-

e2*(k22[i]+k 12[i])*qq[d7[i]]+ el *(k2I[i]+k! 1[i])*qq[d8[i]];

us3[i]:=e3*(k21[i]-k11 [i])*qqld1 {i]]+33*(-k22[i]+klZ[i])*qq[dZ[i]]+

e3*(k21[i]-kl l[i])*qq[d3[i}]+e3*(k22[i]+k12[i])*qq[d4[i}]+

e3*(-k21]i]+kil [i])*qq[d5[i]]+e3*(k22[i]-kl2[i})*qq[d6{i]]+
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ed(kZ1h]+kll [i])*qq[d?[i]]-e3*(k22[i]+k12[i])*qq[d8[i]];
end;
end;

begin clrscr; .
(*Nguoi lap trinh: Vo nhu Cau*®);

writeln('so fan w');

readin{sf);

writeln('nhap so BTD co chuyen vi');

readln(sbt);

writeln('nhap tong so so BTD );

readln(tbt);

writeln('nhap so BTD co chuyen vi triet tieu );
readln(x):

writeln('nhap so thu i BTD co chuyen vi triet tieu ');
if(x<>0) then for i:=1 to x do

readIn(u[i]);

writeln('btd d1%); for i :=1 to sf do readIn(d1[i]);
writeln('btd d2"); for i :=1 to sf do readIn{d2[i]);
writeln('btd d3"); for i :=1 to sf do readln(d3[i]};
writeln('btd d4'); for i :=1 to sf do readlIn{d4{i]);
writeln('btd d5"; for i ;=1 to sf do readIn(d5[i]);
writeln('btd d6'); for i :=1 to sf do readln(d6ii]);
writeln('btd d7°); for i :=1 to sf do readin(d7[il);
writeln('btd d8"); for i :=1 to sf do readIn(d8[i]);
writeln('toa do x1'); for i :=1 to sf do readIn(x1{1]);
writeln('toa do x2"); for i :=1 tosf do readln(x2[i]);
writeln('toa do x3'); for i :=1 to sf do readIn(x3{1]);
writeln('toa do x4'); for i :=1 to sf do readin(x4[i});
writeln('toa do y1'); for i :=1 to sf do readln(y1[i]};
writeln("toa do y2'); for i :=1 to sf do readin(y2[i]);
writeln('toa do y3"); for i :=1 to sf do readln(y3[il};
writeln('toa do y4'); for i :=1 to sf do readin(y4l[il);
writeln('nhap modun dan hoi');

readln{e);

writeln('nhap be day tam');

readln(t);

writeln({'nhap he so Poatxong’);

readln(hp);

writeln('nhap ti trong tren fuong x’);

readin(1x);

writeln('nhap ti trong tren fuong y');

readln(ty);

writeln('nhap luc bien');



for i:=1 to sbt do readln(fb[i]);
writeln('nhap thanh fan ngoai luc');
for i:=1 to sbt do readln{fnfi]);

w:=0.5773502691; el:=ef(I-hp); e2:=el*hp; e3:

tinhl];

tinh]2;

tinhl3;

tinhi4;

for k:=1to sf do
begin
fori:=1to 8 do

for ji=i to 8 do rfi,jl:=11[i,j]-+12[L,j]+13[i j}+14i.j]:

end;
tinhs;
for i:=1 to sbt do
for j:=1 10 i-1 do s[ij)=s[j.il;

for k:=1 to sf do

begin
zla[k]:=(l-w)*(l—w)*detl[k];
Z1b[k]:=( 1+w)*(1-w)y*der2[k];
zlc[k]::(l-w)*(l+w)*det3[k];
zld[k]:=(1+w)*(l+w)*det4[k];

z3alk]:=(1+w)*(1-w)*det] (k];
Z3b[k]:=(1-w)*(1 -wy*det2{k]:

z3c[k]:=(1+w)*(1 +w)*det3[k];
zBd[k]:=(l—w)*(l+w)*det4[k];

z5alk]:=(1+w)*(1 +w)*det1 [k];
z5b[K]:=(1-w)*( 1+w)*det2[k];
zSc[k]:z(1+w)*(1-w)*dct3[k];
z5d[kf:=(1-w)*(1 -wy*detd{k];

z?a[k]:=(1-w)*(1+w)*det1[k];
Z7bik]:=(1+w)*(1 +w)*det2[k];
Z7c(k]:=(1-w)*(1-w)*det3[k]:

27d[k]:=(1+w)*(1-w)*det4 [kI;

zl[k]:=zla[k}+z1 blkl+zle[k)+z1d[k]:
23[k]::23a[k]+23b[k]+z3c[k]+z3d[k];
zS[k]:=25a[k]+sz[k]+zSc[k]+zSd[k];
z7{k]:=z7a[k]+z7b[k]+27c [k}+z7d[k];
end; -
fori:=1 to sf do

=el*(1-hp)/2;
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begin

ft[dl[i]]:zft[dl[i]]+zl[i]*tx*t/4; fl[d2{i]}:=ft[d2[i]]+zl[i]*ty*t/4;
ft[d3[1]):=fu[d3[1]]+z3[1]*tx*t/4; ft[d4[i]]:=ft[d4[i]]+z3[i]*ty*t/4;
ft[dS[i]]:zft[dS[i]]+25[i]*tx*l/4; ft[d6[i]]:=ft[d6[i]]+zS[i]*ty*t/4;
fi{d7[i]]:=f[d701+27 [i}*x*1/4; ft[dS[i]]:zft[dS[i]]+z7[i]*ty*t/4;
end;

for i:=1 to sbt do  fli]:=ft[i]+fbi]+fn[il;

(*Goi chuong trinh con de giai be FT *3;
GHFT(s,f,qq.sbt);

(*Goi chuong trinh con de tinh ung suat*};
tinhus;

(*Doc ket qua™);
writeln {'chuyen vi');
for 1;=1 to sbt do
writeln{qqlil};
writeln (‘ung suail’);
fori:=1tosf do
writeln(us1[il};
writeln (‘ung suat2’);
for i;=1 to sf do
writeln{us2[i]});
writeln (‘ung suat3');
for 1:=1 to sf do
writeln(us3[i});
readin;

end.
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Program CT R]4_Tinh_khung_phang_tren _80i_tua_thuong_va _goi_tua_dan_hot ;
uses crt;
type mtl=array[1..20,1..20] of real; mt2=array[1..20] of real;
mi3=array[1..20] of integer;
Var 1,j, k,sn,st,sbt,tbl,sgd,ss,rr,x,y,w,z:integer;
al,bl,p,ql.e,dtf,fn,mq,qq.f1,I,m,m1,m2,m1 q.m2q,m1p,m2p.cl,c2.c3,c4,c5,c6,
c7.cd,cd3,cdd.ell el2,gl,g2,83 84,ma,la,mb] mb2,Ibl 1b2,11w,12w,miw,m2w,
leLlc2,11q,12q,11p,12p,u,v,z1 -22,23,491,992,993.994,995.996,xx1 XX2,yyl,
y¥2,he:mi2;
d1,d2,d3’,d4,d5,d6,a,b,c,d,x1,x2,x3,x4,x5,x6,y1,y2,y3,y4,y5,y6,tgd:mt3;
s:mtl; g,r:real;
Procedure GHFT(a:mt1;b:mt2; var X:mi2; n:integer);
var  ijk,s:integer; qrreal ;
begin
s:=0);
REPEAT
8:=s+1;
fori:=s+1tondo
Begin
if(afs,s]<>0) then
q:=als,i)/a[s,s];
for j:=i to n do
a[i,jl:= a[i,j]-als,j]*q ; bli]:=b[i]-b[s]*q;
End
UNTIL(s=n-1);
x[n]:=b[n)/a[n,n];
fori:=n -1 downto 1 do
Begin
r:=0;
for )= n downio i+1 do ri=r+ali,j*x{jl;
if(afi,i}<>0) then
x[i]:= (blil-r)/ a[i,i];
End;
end;

begin clrscr;

(*Nguoi lap trinh: Vo nhu Cau*);
writeln('tong so BTD');

readln(ibt);

writeln(’so thanh');

readln(st);

writeln('nhap so BTD co chuyen vi');
readln(sbt):

writeln('nhap so BTD khong co chuyen vi');
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readin(z);

writeln('nhap so so thu tu BTD khong co chuyen vi');
fori:=1tozdo

readln(d[il);

writeln('nhap tong so bac tu do');

readln(tbt);

writeln('nhap toa do x1%;

fori:=1tostdo readln(xx1{i]);

writeln('nhap toa do x2');

fori:=1 1o st do readin(xx2[il);

writeln('nhap toa do y1');

for 1 :=1 to st do readin{yyl[il);

writeln('nhap toa do y2');

for i :=1 to st do readln(yy2[il};

writeln('btd d1%; for i :=1 to st do readln(d1[i]);
writeIn('btd d2'); for i :=1 to st do readIn(d2[i]);
writeln('btd d3'); for i :=1 to st do readin(d3[il);
writeln{'btd d4'); for i :=1 to st do readin{d4[il);
writeln('btd d5"); for i :=1 to stdo readln(d5[i])
writeln('btd d6"); for i:=1 tostdo readln(d6[il);
writeln('nhap so BTD co goi tua dan hoi’);
readln{sgd);

writein('nhap so thu tu BTD co goi tma dan hoi');
if(sgd<>0) then for u=1 1o sgd do readin{tgd[i]);
writeln('nhap he so do cung');

if(sgd<>0) then for i:=1to sgd do readln(hcltgd[ill);
writeln('nhap modun dan hoi');

for i:=1 to st do readln(e[i]};

writeln('nhap dien tich');

for i=1 to st do readin(dt[1]);

writeln('nhap mo men quan tinh’);

for i:=1 to st do readln(mgfil);

writeln{'nhap thanh fan ngoai luc’);

for i:=1 to sbt do

readln (fa[i});

writeln ('nhap so thanh chiu tai trong fan bo deu’);
readin {(x);

writeln ('nhap so thanh chiu tai trong fap trung'y;
readln{y);

writeln ('nhap so thanh khong chiu tai trong )
readln(w);

if(x<>0) then

begin
writeIn('nhap so thu tu thanh chiu tai trong fan bo deu’);



fori:=1tox do

readln (a[i]);

writeln('nhap cuong do tai trong fan bo deu'’y;
for i:=1 to x do

readln {q1[i]};

end;

if (y<>0)then

begin

writeln('nhap so thu tu thanh chiu tai trong tap trung');
fori:=1toy do

readln (b[i]);

writeln('nhap tai trong tap trung");
fori:=1toy do

readln (p[i]);

writeln('nthap al');

fori:=1toydo

readln (al{i]):

writeln('nhap b1"):

for i:=1 to y do

readin (bl1[1]);

end;

if{w<>0) then

begin

writeln('nhap so thu tu thanh khong chiu tai trong ');
fori:=1 to w do

readln (c[1]);

end;

(*Ghep cac MTDC rieng vao MTDC tong the*);

for i:=] to st do

begin
cdli):=sqrt(sqr(xx2[i}-xx1 [iD+sqr(yy2[il-yy 1{iD);
i]:=(xx2[il-xx1[il)/ed{i]; m[i}:=(yy2[i]-yy[i]Y/cd[i];
cd3{i]:= sqr(cd[i])*cd]i];

1f(((cd3[i}<>0) and (cd{i]<>0)) and (sqr{cd[i])<>0)) then

begin

gl[il:=12%¢[1)*mq[1}/cd3[i]; g2[i):=6%e[1]*mqli)/sqricd(i]);

g30):=dti]*e(i)/cd[i]; g4[il:=e[i}*mq[i}/cdli];
end;
cl {i]:=g3[i}*sqr(l[i])+gl f1]*sqr(ml[i]);

c2[i}:=(g3[i]-g 1 [i)*1[1]*m{i]; c3[il:=g3[i]*sqr(m[i))+g L [i]*sqr(1[i]);
calil:=g2{i]*ml[i); c5[i):=g2[i}*[i]; coli]:=4*gd[i]; c7[i]:=2*g4][i],

end;
for i:=1 to st do
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begin
s[dL[i],d1[i}}:=s[d1{i].d}[i]}+c1Tils
s{d1[i},d2{il:=s[d1[1],d2[i]]+c2[1];
s[d2fi],d2[i]}:=s{d2[i],d2(i]]+c3[i];
s[d1[i],d3[i1]:=s[d1{i],d3[i)}+c4{il;
s[d2[i],d3(1]]:=s[d2[i],d3[i]]-¢Sil;
s[d3[i],d3[i]):=s1d3[i],d3(i]]+<6[1];
s[d1[i},d4[i}1:=s[d1{i],d4[i}}-c il
s{d2[i1,d4[i]]:=s[d2[i).d4[i]]-c2[1];
s[d3{i].d4{i]]:=s[d3[i},d4{i]]-c4{i];
s[d4(1],d4[i]};=s(d4{i],d4[i]}+c1i];
s[d1[i],d5[i11:=s[d1[i].d5[i]]-c2[il;
s[d2[i],d51i]]:=s[d2[i},d5[i]]-c3Mi];
s[d3[i].d5[1)):=s{d3[i].d5[i)}+c5M];
s[d4(1],d5[il]:= s[d4[i],d5[i]]+c2[1];
s[d5[i],d5[i1]:=s[d5[i],d5{i]]+¢3[i);
s[d11i],d6[i11:=s{d 1[i],d6[i]]+c4{i];
s[d2[i],d6[i1]:=s[d2(i],d6[i}]-c30l;
s[d3[i].d6fi]]:=s[d3[i].d6[i]]+c7[1];
s[d4(1],d6[i]]:=s{d4[1).d6[i]1-c4l];
s[d5[i],d6[i}1:=s[d5[i],d6[i]1+c5(i;
s1d6[i],d6[i]]:=s[d6[i],d6[i]]+co[1l;
end;

for 1:=1 to sbt do

for j:=1 toi-1 do s[i,j]:=sl)i);

if(sgd<>0) then for i:=1 to sgd do

s[lgd[i],tgd[i]]:=s[tgd[i],tgd[i]]+hc[tgd[i]];

(*Ghep cac vec to fai trong*);

if(x<>0Q) then

begin

fori:=1to x do

begin

x1[i]:=d1[a[i]]; x2{il:=d2[a(ill;  x3[i):=d3[alill;
x4[1]:=d4[ali]); x5(i]:=d5{ali]l;  x6[(il:=d6(al1]);
lalil:=qi(i]*cdfali]}/2; malil:=ql[il*sqr{cd[a[il]}/12;
end;

fori:=1tcxdo

begin

flx1[1]):=fIx1[i])-(afily*mialill;
fx2(i):=f[x2[i]}+(afily*[a[i}};
f[x3{i]]:=f[x3[1}]-mali];
f[x4(1)):=f[x4{i]]-(la{i]y*m{ali]];
f{x5[1]]:=f[x5[i)}+(lafi])*[a[i]];



f[x6[i]):=f{x6[i]]+mali];
end;
end;
if (y<>0) then
begin
fori:=1toydo
begin

cd3[i]:=sqr(cd[bli]])*cd[bli]]); y1[i]:=dI[b{i)];
y3[il:=d3[bli]]; y4[i]:=d4(bii]);

y6[i):=d6[bli]); mbl[i]:=p[i]*al [il*sqr(b1[i])/sqr(cd[b[i]]);

mb2[i}:=p{i]*bl[i]*sqr(al [1))/sqr(cd[bli]]);

if(cd3[i)<>0) then
begin

Ib1{il:==p[i}*sqr(bl[i]y*(cd[b[i]]+2*al [i])/cd3i];

Ib2[i}:=pfi]-Ib1{i];
end;
end;
fori:=ltoydo
begin
1f(sqr{cd[b[i]]}<>0) then
begin

fly LiT)-=fly H[iN-(b1 [i)*m[b(i]];

fly2(i1):=fly2[i])+(b1 iD*[bli]];
fly3(i]]:-=fly3[i]]-mb1[i);

flyA[i)):=f[y4{i])-(b2[i})*m[b(i)];

flyS[i11:=flySHTT+(b2[1])*1[b{i]);
fly6[1]):=fly6[i]}+mb2[i];
end;

end;

end;

for 1:=1 to sbt do fli]-=fli)+fn[i]);

(*Goi chuong trinh con de giai he FT*);
GHFT(s,f,qq,sbt);

for i:=! to st do
begin

qql1[il:=qq[d1[i]); qq2[i]:=qq[d2[i]];
qq4(i):=qq[d4[i]]; qq5[t):=qq[d5[i]};

end:

(*Tinh mo men o trang thai tu do*);
fori=1tozdo  qq[d[i]]:=0;
for i:=1 to st do

qq3!i]:=qq[d3[i]]);
qq6[i]:=qq[d6][i]];

y2[ij:=d2[b{i]};
y3[t):= dS[b{i]):
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begin
if(cd[i]<>0) then
begin
z1[i}:=(6*e[i1*mq][il/sqr(cd[iD)*((qq1 [il-qq4{i])*mli}+(qq5[i]-
qg2[iD*1(i]y; z2[i]:=(2*eli]*mq([il/ed[i])*(2*qq3[i]+qqolil);
Z3[iJ:=(2*e[i}*mq[il/cd[i])*(qg3[il+2*qqbli});
end;
ml{i]:=z1[i]+z2[i];
m2[i}:=z1[1]+23[i}
end;
(*Tinh tong momen*);
i(x<>0) then
begin
for :=1to x do
begin
mlq[il:=ml[a[i}]+mali];
m2q(i]:=m2(a[i]]-mal[il;
~end;
end;
if(y<>0) then
begin
fori:=1toydo
begin
m1p[i]l;=m1[b[i]]+mbl{i];
m2plil:=m2[b[i]]-mb2[i];
cnd;
end;
if(w<>0) then
begin
for 1:=] to w do
begin
mlw[i]:=mlfe[il]:
m2w[ij:=m2[cli]];
end;
end;

(¥Tinh luc cat*);
if(x<>0) then
begin
fori:=1to x do
begin
lafi]:=ql[i}*(cd[a[1]])/2;
N q[i}:=-(m1q{i]l+m2q(i])/cd[alil]-lafi];
12qfi]:=(m1q[il+m2q[i})/cdiali]]-1alil;
end;
end;
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if{y<>0) then

begin
fori:=1to y do
begin

cd3{il:=sqr(cd{blij])*cd[b[1]]; if(ed3[i]<>0) then
1b1[i):=p[i]l*sqr(bl [i1¥*(cd[b[i]]+2*al [iD)fed3[i];

1b2{i]:=p[i}-Ibi[i];

Hp(i]:=-(m1p[i]+m2p(il)/cd[b[i]]-Ib1 [i};
12pl[i}:=(mIp{il+m2p[i})/cd[b[i)}-1b2[i];

end;

end:

if(w<>0) then

begin

for i:=1 to w do
begin

llw[i]:z—(mlw[i]+m2w[i]);’cd[c{i]];
12w{i]:=(m]1 wlil+m2w(i])/ed[c[i];

end;
end;
(*Doc ket qua*);
writeln('gia tri chuyen vi');
fori:=1 to sbt do
writeln(qq[i]);
writeln ('gia tri mo men w'):
if (w<>0) then
begin
for i:=1 to wdo
writeln (m1[c[i)],m2[c[i]]);
end;
writeln (‘gia tri mo men x');
if (x<>0) then
begin
fori:=1toxdo
writeln (m1q[i],m2q{i]);
end;
writeln ('gia tri mo men y');
if (y<>0) then
begin
fori:=1toydo
writeln (mip{i],m2p[i]);
end;
writeln ('gia tri luc cat w');
if {(w<=>0) then
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begin

fori:=1towdo

writeln (11w{il,12w[i});
end;

writeln ('gia tri luc cat x');
if (x<>0) then

begin

fori:=1tox do

writeln (11g[i},12q[i]):
end;

writeln (‘gia tri luc cat y');
if (y<>0) then

begin

fori:=ltioydo

writeln (11p[i}.12plil)
end;

readln;

end.



Program CTRlS_Tinh_khung_phang_co _goi_tua_lun_theo_FF_mo_hinh_lo_xo;

uses crt;

type mtl=array{1..20,1..20] of real; mt2=array[1..20] of real;
mt3=array(1..20] of integer;

var i,j, k,sn.st,sbt,th,ss,rr,x,y,w,z,sgc:integer;
al,bl,p,q1,e,dt,f,fn,mq,qq,ﬂ,l,m,m1,m2,m1q.m2q.m]p,m2p,cl,c2,c3,c4,c5,c6,
¢7,cd,cd3,cdd.ell el2,gl .£2,g3,g4,ma la,mbl mb2,1b1 1b2.11 w.12w.mlw,m2w,
lel,le2,11q,12q,11p,12p,u,v,z] 22,23,991,492,993,994,995.,996,xx1 XX2,yy1,
yy2.cv,max:mt2:

d1,d2,d3.d4,d5,d6.a,b,c.d x1 ,x2,x3,x4,x5,x6,yl,y2,y3,y4,y5,y6,tgc:mt3;
s:mtl; q,r,cc,maxx:real;

procedure gicdtd(a:mtl;n:integer);

begin

max/i]:=abs(a[i,1]);

fori:=] ton do

for j:=2 to n do

begin

if ((abs(afi.jl)>max(i]) or (abs(a[i,j])=maxii])) then
max({i]:=abs(a[i,j]) else max[i]:=max(fi] ;
end;

maxx:=max[1]);

fori:=2 tondo

begin

if(max[i]>maxx) then

maxx:=max[i] else maxx:=maxx ;

end;

end;

Procedure GHFT(a:mt1;b:mt2; var X:mt2; n:integer);
var  Ljk.s:integer; q,r:real :
begin
§:=0:
REPEAT
s:=s+];
for i:= s+] to n do
Begin
if(a[s,s]<>0) then
q:=afs.1)/a[s,s];
for j:==iton do
ali,j):= afi,jl-a[s,jl*q ; bi):=bli]-b[s]*q;
End
UNTIL{(s=n -1);
X[n]:=b[n]/a[n,n];
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fori:=n-1 downto 1 do

Begin
r =0,
for j:=n downto i+1 do r:=r+a[i,jI*x[j];
if{a[1,1]<>0) then
x[1]:= (b[i}-n)/ a[i.il;
End:
. end;

begin clrscr;
(*Nguoi lap trinh:Vo nhu Cau™);

writeln('nhap tong so BTD");

readIn(tbt);

writeln('so thanh');

readIn(st);

writeln(’nhap so bac tu do co chuyen vi cho truoc');
readin(sge);

writeln(’nhap so thu tu bac tu do co chuyen vi cho truoc'),
if(sge<>0) then for i:=1 to sgc de readln(tgeli]);
writeln(nhap gia tri chuyen vi cho cho truoc');
if(sgc<>0) then for i:=1 to sgc do readin(cv[tge[i]]);
writeln('nhap toa do x1');

for i:=1to st do readln(xx1[i]);

writeln{'nhap toa do x2');

fori:=1 to st do readin{xx2[il});

writeln{'nhap toa do y1');

fori:=1 to st do readln(yyi[i]);

writeln('nhap toa do y2');

fori:=1 to st do readln(yy2(i]);

writeln('btd d1; for i :=1 to st do readIn(d1[i]);
writeln('btd d2"; for i :=1 to st do readln(d2{i]);
writela('btd d3'); for i ;=1 tostdo readin(d3[1]);
writeln('btd d4"): for i :==1 to st do readln(d4{i]);
writeln('btd d5'); for 1 =] tostdo readin{d3[i}):
writeln(’btd d6"); for i :=1to st do readIn(d6[il);
writeln('nhap modun dan hot');

for i:=1 to st do readln(e[il);

writeln('nhap dien tich');

for i:=1 to st do readln{dt[il);

writeln('nhap mo men quan tinh’);

for i:=1 to st do readln{mq][1]}:

writeln('nhap thanh fan ngoai Juc’);

for i:=1 to sbt do

readln (fn(i]);

writeln (‘'nhap so thanh chiu tai trong fan bo deu');



readin (x):
writeln ('nhap so thanh chiu tai trong tap trung');
readln(y);
writeln ('nhap so thanh khong chiu tai trong ');
readin{w);
if{x<>0) then
begin
writeln('nhap so thu tu thanh chiu taj trong fan bo deu’);
for i:=1 to x do
readln (ali]);
writeln('nhap cuong do tai trong fan bo deu");
fori:=] to x do
readln (ql[i]}
end;
if (y<>0)then
begin
writeln('nhap so thu tu thanh chiu taj trong tap trung');
for =l to y do
readln (b[i]};
writeln('nhap tai trong tap trung'y;
for i:=1to y do
readln (p[i]);
writeln('nhap al');
fori:=1toydo
readln (al[i]);
writeln('nhap b1');
fori:=1to y do
readln (b1[i]);
end,;
if(w<>0) then
begin
writeln('nhap so thu tu thanh khong chiu tai trong ');
for i:=1 to w do
readIn (c[i]):
end;

(*Ghep cac MTDC rieng vao MTDC tong the *);

for i:=1 to st do

begin
cd(i]:=sqrt(sqr(xx2[i]-xx1 ()-+sqr(yy2(i)-yyL[i]));
10]:=(xx2{i]-xx1[i])/ed{i]; m(il:=(yy2{il-yy[i])/cd[i];
cd3[i]:= sqr(edli])y*cd[i];
if(((cd3{i]<>0) and (cd[il<>0)) and (sqr(cdli])<>0)) then
begin
gl{il:=12*¢[i]*mq[i)/cd3[i]; g2{i]:=6*e[i]*mq[i]/sqr(cd[i]);
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g3(i]:=dt[il*e[i)/cdli]; g4lil:=e(i]*mqlil/cdi];
end;
c1[i):=g3[i]*sqr(l[i})+g1{i]*sqr(m[i]};
C20il:=(g3li]-g L [iD*IG*mli}; c3[i]:=g3lil*sqr(m{i])}+g1[i]*sqr(lil);
ca[il:i=g2[iY¥*m[i); <5[i]:=g2[i]*1[i); c6[i]:=4*gd[i]; c¢7[il:=2%g4[i];

end;

for i:=1 to st do

begin
s[d1[i},d1[i]]:=s[d1[i].d1[i}]+ci[i};
s[d11i].d2[i]):=s[d 1{i].d2[i]]+c2[il;
s[d2[i],d2[i]]:=s[d2[i},d2[i]}+c3[i];
s[d1[i],d3{i]]:=s[d1[i),d3[i]]+c4[i];
s[d2{i],d3[i]1:=s[d2(i],d3{1]]-c5[1k
s[d3[i],d3[i]]:=s[d3[i],d3[i}]+cOlil;
s{d1[i],d4{i]):=s{d1{1],d4[i]]-c1[i];
s[d2{i],d4[i}]:=s[d2[i},d4[i]]-c2[i];
s[d3[i],d4[i]]:=s{d3{i].d4[i]]-c4(1];
s[d4[i],d4[i]}:=s[d4[i},d4(i]}+c1i];
s[d1[il.d5[i]]:=s[d1[i],d5[i1]-c2[i];
s[d2[i],d5[i]1):=s[d2[1].d5[i]]-c3[i];
s[d3(1],d5[i]]:=s[d3[i],d5[)1+cS;
s[d4[i],d5[i]]:= s[d4(i),d5Ti]+<2{i];
s[d5[i],d3[i}]:=s[d5[i],d5[i])+c3(i];
s[d1[i},d6{i]]:=sid1[i],d6[i}]+c4ll;
s[d2fi],d6[i)}:=s[d2[i],d6[i]]-c5M1];
s[d3[i],d6[i]]:=s[d3[i],d6[i]}+c7[i];
s[d4[i],d6[i]]1:=s{d4[i].,d6[i]]-c4{1];
s[dS[i],d6[i1]:=s[d5[i),d6fi]]+c3 (1),
s[d6[1],d61i]]:=s[d6[i],d6[i}]1+col1l;
end;

for i:=1 to tht do

for j:=1 toi-1 do s(i,jl:=s[).1):

(*Goi chuong trinh con de tinh gia tri tuyet doi max cua cac fan tu MT*);
GTCDTD(s.tbt);

cc:=(maxx)*(10E+08),
if(sge<>0) then for i:=1 to sge do
s[tgelil.tgeli])}:=s[tgclil tgelili+cc;

(*Ghep cac vec 10 tal wrong™*);
if(x<>0) then
begin
fori:=1toxdo
begin
xi[i):=d1[a[i}]; x2{i]:=d2{ali]l;  x3[i]:=d3lali]l;



x4{i]:=d4[a[i]]; x5{i]:=d5[a[i]]; x6{i]:=d6[a[i]];
la[i]:=q[i}*cd[a[i]]/2; ma[i]:=ql[i)*sqr(cd[a[i]]}/12:
end;
fori:=] to x do
begin
fx1{):=fIx 1 [i]1-(tali]) *m(a[i]];
fIx2[i]):=f[x2[i]}+(lali]y*I[afi}]:
fx3[1)]:=f[x3{i]]-ma[i];
fTxa[i]):=f(x4[i])-(la[i]y*m[a[i]);
x5 [11=xS[1+(ali])*Wa[i]];
f[x6[1]):=f[x6[i]}+mafi];
end;
end;
if (y<>0) then
begin
fori:=1toydo
begin

cd3[i)=sqr{cd[blilly*cd[b{i]; y1[i]:=d1{b[i]]; y2[i):=d2[bfi)};

y3[ik:=d3[b[1]); y4lil:=d4{b[ill; y5[i]):= d5[b[i]];
y6[i]:= d6[b[i]); mbl[i]1=P[i]*al[i]*Sqr(bl[i])fsqr(ccl[b[i]]);
mb2[i]:=P[i]*b1[i]*sqr(al[i})fsqr(cd[b[i]]);
if(cd3[i]<>0) then
begin
Ib1[ij:=p[i]*sqr(bl [iD*(cd[bli]]+2*al (iD/ed3(1];
Ib2[i):=p{i]-Ib1[i];
end;
end;
fori:=1toydo
begin
if(sqr(cd{b[i]])<>0) then
begin
Iy 111=fTy L[i]]-(Ib1 [i)y*m[b(i)]:
fly2[1):=f[y2[i]}+(Ib1 [1])*1[b[i]];
fly3(i1):=fTy3[i]]-mbI [i};
fly4li]):=t{y4[i]]-(Ab2{i])*m(bli]];
fly S[T=flyS[1+b2[iH*I[b[i]];
Hy6[111:=fTy6[i]]+mb2[i];
end;
end;
end;
if(sgc<>0) then for i:=1 10 sgc do
f[tgc[i]]:=f[tgc[i]]+cc*cv[tgc[i]];
for i:=1 to tbt do fli):=f[i]+fn[i];
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(*Goi chuong trinh con de giai he FT*);
GHFT(s,f,qq.tbt);

fori:=1tostdo’
begin

gql[il:=qq(d1{il]; qq2(i):=qq[d2[ill;
 qqdlil:=gqld4lill; qq5i):=qq[d5[i];

end;

(*Tinh mo men o trang thai tu do¥);
fori;=1 10z do qqid[i}]:=0;
fori:=1tostdo

begin

if(cd(i]<>0) then

begin

qq31i]:=qqid3{ill;
qq6{il:=qq[d6[il};

21 [i]:=(6*e{i]*mqli}/sqr(cdli))y*((qq1[il-aq4 (i) *miil+(qas(i}-
qq2{ih*Hilk 22{i]:=(2*e[i]*ma[iVedli])*(2*qq3{il+qqbli));

Z3[i]:=(2*e[i}*mq[il/cdiily*(qq31il+2*qq6il);

end;
mlf{i]:=z1[i}+22[i};
m?2[i]:=z1[i}+z3[1];
end;
(*Tinh tong momen*},
if(x<>0) then
begin
fori:=1tox do
begin
miq[il:=ml1[a(i}]+mal[i];
m2q{i];=m2[a[i]]-mali};
end;
end;
if(y<>0) then
begin
fori:=1 toy do
begin
mlp{i]:zml[b[i]]+mb1[i];
m2pli]:=m2{b[i]]-mb2[i};
end;
end;
if(w<>0) then
begin
fori:=1towdo
begin
miw{i]:=m1{c[il];



m2w[il:=m2[c[i]];
end;
end:

(*Tinh luc cat*);
1f{(x<>0) then
begin
for i:=1 to x do
begin
la[i]:=q L [i]*(cd[a[i]])/2;
11Cl[i1:=-(m1Q[i]+m2f{[i})lcd[a[i]]-la[i]:
12Cl[i]1=(l‘ﬂ1q{i]+m2q{i])r‘cd[a[i]]-la[i];
end;
end;
if(y<>0) then
begin
fori:=1twydo
begin
cd3[i}:=sqr(cd[b[i]})*cd[b[i}]; if(cd3[i]<>0) then
Ibl[i]:=p[i]*sqr(b1[i])*(cd[b[i]]+2*a1[i])/cd3[i];
162{i):=p[ij-lb1[i]:
Hpli):=-(m L p[i}+m2pfi])/cd[b(i]}-1b1 [i);
129{i1:=(m1p[i]+m2p[i])/Cd[b[i]]-le[i]:
end;
end;
tf(w<>0) then
begin
for i:=1 to w do
begin
llw[i]::—(mlw[i]+m2w[i})/cd[c[i]];
12W[i}:=(m]w[i}+m2w[i])fcd[c[i]];
end;
end;

(*Doc ket qua*);
writeln('gia tri chuyen vi');
for i:=1 to sbt do
writeln(qq[i]);

writeln ('gia tri mo men w');
if (w<>0) then

begin

fori:=1to wdo

writeln (ml{c[i]],m2[c[i]]):
end;
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writeln (‘gia tri mo men x');
if (x<>0) then

begin

fori:=1toxdo

writeln (m1q[i]l.m2q[1]);
end;

writeln ('gia tri mo men y');
if (y<>0) then

begin

fori:=1toydo

writeln (m1p[i],m2pli]};
end;

writeln ('gia tri luc cat w');
if (w<0) then

begin

fori:=1to wdo

writeln (11w(i],12w[i]};
end;

writeln (‘gia tri luc cat X');
if (x<>0) then

begin

fori:=1ltoxdo

writeln (11q[il.12q[i]);
end;

writeln ('gia tri luc cat y');
if (y<>0) then

begin

fori:=1toydo

writeln (11p{i],12p[i]);
end;

readln;

end.
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Program CTR16_Tinh_he dam_truc _glao;

uses Cri;

type mtl=array[1..20,1..20] of real: mt2=array[1..20] of real;
mt3=array[1..10] of integer;

Var 1,], k,sn,sbn,st,sbt,tbt,ss,rr,x,y,z,w.sgd:in[eger;

al,blp.ql.e,dt f.fc,mq.qq,l,m,ml q.m2q,mlp,m2p,mlz,m2z.cl €2,¢3,c4,¢5,¢6,c7.c8,c9.ell
el2,g1,82 g3, g4:mt2;

cd,ed3,mt,mgx,el,m1,m2,t1 12]Ja,ma,1bl,1b2,mbl,mb2 z1 Z2,xx1,xX2,yyl ¥y2,
he,mqy,r1,r2,r3,r4:m2;
d1,d2,d3,d4,d5,d6,a,b,c.d x1 X2,%X3,x4,X5,x6,y 1 ¥2,¥3,y4,y5,y6,tgd:mt3;
simtl; q.rireal;
Procedure GHFT(a:mt1:b:mt2: var X:mt2; n:integer);
var  1,j.ksinteger; g,r:real ;
begin
s:=();
REPEAT
8:=s+1;
for i:= s+1 to n do
Begin
if(a[s,s]<>0) then
q:=als,i)/a[s.s];
for j:=i to n do
ali,)):= ali,jl-a[s,j1*q ; bli}:=b[i]-b[s]*q:
End
UNTIL(s=n -1);
X[nj:=b[n]/a[n,n];
fori:z=n -1 downto 1 do
Begin
r;=0;
for j:==n downto j+1 do ri=r+ali,jl*x[j];
if(a[i,i]<>0) then
x[if:= (b{i]-r)/ a[i,i};
End;
end;

begin clrscr;

(*Nguoi lap trinh: Vo nhu Cau*);
writeln('nhap tong so BTD");

readIn(tbt);

writeln('nhap so thanh');

readln(st);

writeln('nhap so bac tu do co chuyen vi');
readln(sbt);
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writeln('nhap tong so bac tu do');

readIn(tbi);

writeln('nhap so bac tu do khong co chuyen vi');
readln(w);

if (w<>0) then

begin

writeln('nhap so thu tu bac tu do khong co chuyen vi');
for i:=1 to w do

readIn(d(1]);

end;

writeln('nhap so bac tu do co goi tua dan hoi');
readIn(sgd);

writeln('nhap so thu tu bac tu do co goi tua dan hoi’);
if(sgd<>0) then for i:=1 to sgd do readIn(tgd[i]};
writeln('nhap he so do cung’);

if(sgd<>0) then for i:=1 to sgd do readin(he[tgdfi]]);
writeln {'nhap so thu w bac w do’);

writeln(’nhap d1"); fori:=1tostdo readln(d1[i]};
writeln('nhap d2'); fori:=1tostdo readln(d2(i]);
writeln(nhap d3"; for i:=1 1o stdo readin{d3[il);
writeln('nhap d4"); fori:=1tostdo readIn(d4[i]};
writeln('nhap d5'); fori:=1tostdo readIn(d5(1]);
writeln('nhap d6"); fori:=1tostdo readln(d6[i]);
writeln('nhap toa do x1);

for i:=1 to st do readln(xx1[1]);

writcln('nhap toa do x27);

for i:=1 to st do readln(xx2{i]);

writeln('nhap toa do y1');

for i:=1 to st do readln{yyl[i]};

writeln{'nhap toa do y2');

for 1:=1 to st do readin{yy2[il]);

writeln('nhap modun dan hoi’);

for i:=1 to st do readln(e[i]);

writeln('nhap dien tich’);

for 1:=1 to st do readIn(dt[i]);

writeln('nhap mo men quan tinh y’);

for i:=1 to st do readln{mqyl[i});

writeln{'nhap mo men quan tinh x;

for i:=1 to st do readin{mqx[i]);

writeln('nhap mo dun truot’);

for 1:=1 to st do readIn(mt[il);

writeln ('nhap so thanh chiu tai trong fan bo deu");
readln (x);

writeln (‘'nhap so thanh chiu tai trong tap trung’);
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readln(y);
writeln (‘nhap so thanh khong chiu tai trong ');
readIn(z):
if(x<>0) then
begin
writeln('nhap so thu tu thanh chiu tai trong fan bo deu');
for i:=1 to x do
readln (a[i]);
writeln('nhap cuong do tai trong fan bo deu’);
fori:=1 to x do
readln (qi[i]):
end;
if (y<>Q)then
begin
writeln('nhap so thu tu thanh chiu tai trong tap trung');
fori:=1to y do
readln (b[i]);
writeIn('nhap tai trong tap trung');
fori:=1 to y do
readln (p{i]):
writeln('nhap al");
fori:z=ltoy do
readln (al[i]);
writeln('nhap bl");
fori:=! to y do
readln (b1[i]);
end;
if(z<>0) then
begin
writeln('nhap so thu tu thanh khong chiu tai trong ");
fori:=1 oz do
readln (¢[i]);
end;

(*Ghep cac MTDC rieng vao MTDC tong the*);
for i:=1 to st do
begin
cd[i]:=sqrt(sqr(x2[i]—xl[i])+sqr(y2[i]-yl[i]));
Il]:=(x2{i]-x1[i])/cd[i];
m(i}:=(y2[i]-y1[i])/cd[i];
cd3[i]:= sqr{cd[i])*cd[i];
if(({cd3[i]<>0) and (cd{i]<>0)) and (sgr{cd[i])<>0)) then
begin
gllil:=cli*mq[i)/ed[i]; g2[i):=e[i]*mq[i)/sqr(cd[i]);
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g3[i]:=e[i]*mq[i]/cd3[i]; g4[i]:=mt[i]*qu[i]/cd[i];
end;
cl[il:=12%g3[i]; c2[i]:=6*g2[i]*ml[il; c3lik:=6*g2[11*Hil;
c4[i]:=4*g1[i]*Sqr(-m[i])+g4[i]*sqr(l[i]); es[ili=(4*g1[i]-g4 (i) *1[i}*ml[i];
c6[i]:=2*gl[i]*sqr(m[i])+g4[i]*sqr(l[i]); e7(i):=2*gl li}+g4[i*1[*mil;
cS[i}::f—l*gl[i]*sqr(l[i])+g4[i]*sqr(m[i]); cOli):=2*g1[i)*sqr(l[il)-
gd[i]1*sqr(m[i});
end,
fori:=1 1o st do
begin
s{d1{i},d1[i]]:=s[d1[i}.dt[i}}+c1(il;
s[d1[i],d2[i]]:=s[d1[i].d2[i]]+c2[i};
s(d2[i1,d2{i]):=sd2{i],d2[i]]+c4{1l;
s[d1[i],d3[i]):=s[d[i}.d3[i]])-c3(i];
s[d2{1],d3[i1]:=s[d2[i],d3[i]}-c3[i};
s[d3[1),d3[i]]:= s[d3[i],d3[i]]+c8 1]
s[d1[i],d4[i]1:=s[d1[i],d4{i]]-c1(1);
s[d2[1].d4[i]]:=s[d2[i},d4[i)}-c2[1l;
s[d3[i],d4{i]]:=s[d3{i].d4[i]]+c3[1];
s[d4[i],d4[i]):=s[d4li].d4[i]]+c L[il;
s[d11i],d5[11]:=s[d 1 [i],d5[i]1+c2(ul:
s[d2[i].d5[i]]:=s[d2[i},d501)}+cblil;
s[d3[i],dS{i]]:=s[d3[i].d5[i])-c7[il;
s[d4[i],dS(i]}:=s[d4{i].d5[i]]-c2{il;
s[d5(1],d5[i1]:=s[d5(i].d5{i])+c4ils
s[d1[i},d6[i1]:=s[d1[i],d6[i]}-c3[il;
s[d2[i],d6{i]]:=s[d2[i].d6[i}1-c7[il;
s[d3[i],d6[i]1:=s1d3(i],d6[i]]+cOlil;
s[d4T1],d6[i1]:=s[d4[i],d6fi])+c3h1l;
s[d5[i],d6[i1]:=s[d5[i},d6li]]-cS[il;
s[d6[i].d6[i1]:=s[d6[i],d6[i}]+c8[1l:
end;
for ;=1 to sbt do
for j:=1 wi-1 do  s[i,jl:=s{j.il;

(*Ghep cac vecto tai frong*);

if(x<>0) then

begin

for :=1 tox do

begin
x1[i]:=d1{a[i]]; x2[i]:=d2[ali]]; x3[i]:=d3[al1]];
x4[1]:=d4[ali]); x5[i]:=d5[ali]]; x6[i]:=d6laf1]];
la[i}:=q1]i]*cdia[i]]/2; mafi]:=q1{i]*sqr(cd(ali}})/12;
ri[i}:=(mali)*m[alil}; v2[il:=(mali)*1[a[i]];

cnd;



for =1 to x do
begin
f{xl[i]]:=f{xl[i]]+la[i];
f{x2[i]]:=f[x2[i]]-rl[i];
f[x3[1}]::f[x3[i}]-r2{i];
f[x4[i]I::f[x4[i]]+la[i];
f[xS[i]]:=f[x5[iH+rI[i]:
f[x6[i]]:=f[x6[i]}+r2[i];
end;
end;
if (y<>0) then
begin
fori:=1toydo
begin
yUik=d1{bli]]l;  y2[i]:=d2(bfi]]; y3li]:=d3[b[1]];
yalil:=d4lblill;  yS[i}:=d5[b[i]]; ybli):=d6[b[i]];
cd3{i]:=sqr(cd[b{i]])*cd[b{i]];
mbl{t]:=p] i1*alli]*sqr(b1[i])/sqr(cd[b[i]]):
mb2{i}:= p[i]*b1[i]*sqr(al [1D/sqr(cdIbi]]);
if(cd3[i]<>0) then Ibl [i]:=p[i]*sqr(bl[i})*(cd[b{i]]+

2*alli]y/cd3|i}; Ib2[i]:=p[i]-Ibl{i]; r3[il:=(mbl[i]) *m{b]i]];

r4fi]:=(mbl{i])*1[b[i)];
end;
fori:=ltoydo
begin
if(sqr(cd[b[i]])<>0) then
begin
fly1h])=fly 1[i]]+1b1i];
fly2[i):=1Ty2[i1]-r3(i];
tly3Liil:=fly3[i]]-r4{1];
flya[i}i:={Ty4[i]]+Ib2[i];
flys(i12:=fTyS[i1}+r3[i];
fly6li]:=fly6[i1}+r4[i];
end;
end:

end;

(*Goi chuong trinh con de glai he FT*);
GHFT(s,f,qq,sbt);

(*Tinh mo men uon*):

fori:=1to st do

begin

ellil:=6*(qqld4[i]]-qqld1 [i]])/cd]i};
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zl[i]:=(e[i]*mq[i]/cd[i])*((4*QQ[d3[i]]+2*qq[d6[i]])*l[i]-(4*qCJ[d2[i]]+
2*qqid5[iN*mlil);

22[i}:= (eli Jmqlil/ed(i])*((2*qqld3{i]1+4*qq[d6[i11)*1[i]-(2*qqld2(i]]
+4*qq[d501])*mi1l);

end;

for i:=1 to st do

begin

ml[il:=z1[i]-el[i};

m2[i]:=22{i]-el[i];

end;

(*Tinh tong momen*};
if(x<>0) then

begin
for i:=1 to x do
begin
mlafil:=m1[a[i)}+ma[i];
m2q[i):=m2[a[i]]-mafi];
end;

end;

if(y<>0) then

begin

fori:=1toydo

begin

mip[i]:=m1[b[i]]+mbl[i];

m2p[i}:=m2[bli]]-mb2[i};

end;

end;

if(z<>0) then

begin

fori:=1tozdo

begin

mlz{i]:=mlic[il]:

m2z[i]:=m2[cii]];

end;

end:

(*tinh momen xoan*},

for i:=1to st do

begin
t1(3):=(mt[i]*max[i)/ed[i]y*((qqld5[i}]-qald2[i1])*!i]+(qq[d6[il]
-qa[d3fi]]y*mii]y;  t20]=-tl[i};

end;
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(*Doc ket qua*);

writeln('gia tri chuyen vi');
for i:=1 to sbt do
writeln(qq[i]);

writeln ('gia tri mo men mz'):
if (z<>0) then

begin

fori:=1to z do

writeln (mI[c{i]]l.m2{c[i]]};
end;

writeln ('gia tri mo men mq");
if (x<>0) then

begin

fori:=1to x do

writeln (m1q[i],m2qfi]);

end;

writeln {"gia tri mo men mp');
if (y<>0) then

begin

fori:=1toydo

writeln (m1p[1],m2p(i]);

end;

writeln ('gia tri mo men X'
fori:=1to st do

writeln (¢1[i},t2fi]):

readln;

end.
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Program CTR 17_Giai_bai_toan_3_chieu_kieu FTHH_4_mat_4_nut;

Uses crt;

Type mtl=array [1..20,1..20] of real;
mi2=array [1..20] of real,

var dl,d2.d43,d4,d5,d6,d7,d8,d9,d10,d11,d12,v:array(1..20] of integer;
£ f1.fb.ft.fn,x1,x2,x3,x4.y1,y2,y3,y4,z1,22,23,24 qq.dr.det,c 1 ,¢2.€3,
c4,c5.c6,c?,c8,c9,r:10,cl1,012,013,014,015,(:16,01?.018,(:19,(:20,021,
c22,c23,024,{:25,c26,c27,c28,c29,c30,c3l,c32,c33,034,c35.036,c37,c38,
¢39,c40,c41.c42,c43,c44,c45,c46,c47 ,c48,c49,¢50,c51 .£52,c53,c54,c55,
¢56.657,c58.059,c60,061,662,c63,c64,c65,c66.c67,c68,c69,c70,c71 .£72,
¢73.c74,¢75.076,c77.c78,x14,x34,x24,y24,y34,y14,234,224,214,
all.al2,a13,a21,a22 a23,a31.a32,a33,anl,an2,an3,us1 ,us2,us3,us4us3,
us6,ml,m2,m3 m4,m3,m6,m7,m8m9,mlCmll,ml2.hl Jh2,h3,h4.h5,h6,h7,
h8.h9h10.h11,h12,b1,b2,b3,bd,b5,b6,b7,b8,69,b10,b11,b12,bbl ,bb2 bb3,
bb4 bb5 ,bb6,bb7.bb8,bb9,bb10,bb11,bb12,nl .02.13,n4,05,n6,n7.n8,n9.n10,
nlinl2,st,s2,53,54,556,57,88,59,510,s11,s12:mt2;
p.i.).k.ss,sf.sbt,tbt,uinteger; q.bp.ix,ty.c.el.e2.e3.ed,rreal;
s,5¢,b,d.g.hLbcvimil;

Procedure GHFT(a:mtl;b:mi2; var x:mt2; n:integer);
var 1,j).k.s:integer; q.rireal |
begin
s:=0;
REPEAT
s:=s+1;
fori:=s+ltondo
Begin
if(a[s,s]<>0) then
q:=a[s,i]fa[s.s];
for j:=iton do
a[i.jl:= ali,jJ-als.j]*q ; bli}:=bl1]-bls]*q;
End
UNTIL(s=n-1});
x[n]:=b[n])/a[n.n];
for iz=n -1 downto 1 do

Begin
r:=0;
for j:= n downto i+1 do ri=r+al1,j]*x[jl;
if(a[i.i]<>0) then
x[i):= (bli]-ry/ afi.il;
End;
end,;

procedure nhapdulieu;



begin

clrscr;

(*Nguoi lap trinh:Vo nhu Cau*);
writeln('nhap tong so BTD');
readIn(tbt);

writeln('so fan tu'):

readln(sf);

writeln('nhap so BTD co chuyen vi');
readin(sbt);

writeln('nhap tong so so BTD ):
readin(tbt);

writeln('nhap cac BTD co chuyen vi triet tien ):

readln(u);

writeln('nhap so thu tu BTD co chuyen vi triet tieu ):

if (U<>0}) then for i:=1 to u do readIn({v[u]);
writeln({'btd d1'); for i :=1 to sf do readln(d1[i]};
writeln('bed d2'); for i :=1 to sf do readln(d2[i]);
writeln('btd d3'); for i :=1 to sf do readIn(d3[i]);
writeln('bid d4'); for i :=1 to sf do readin(d4{i));
writeln('btd d5%); for i :=[ 10 sf do readln(d5[i]);
writeln('btd d6'); for i :=1 to sf do readln{d6[i]);
writeln{'btd d7'; for i :=1 to sf do readln(d7[i]);
writeln('btd d8"); for i :=1 to sf do readln(d8[i]);
writeln('btd d9'); for i :=1 to sf do readln(d9{i]);
writeIn('btd d10'); for i :=] to sf do readln(d10[i]);
writeln("btd d11"); for i :=1 to sf do readIn(d11{i]);
writeIn('btd d12'); for i :=1 to sf do readin(d12[i]);

writeln("toa do x1'); for i :=[ to sf do
writeln('toa do x2'); for i :=1 to sf do
writeln('toa do x3"; for i :=1 to sf do
writeln('toa do x4"); for i :=1 to sf do
writeln('toa do y1'); for i :=1 to sf do
writeln('toa do y2'); for i :=1 to sf do
writeln('toa do y3'): for i :=1 to sf do
writeln('toa do y4'); for i :=! to sf do
writeln('toa do z1'Y; for i :=1 to sf do
writeIn('toa do z2'); for i :=1 to sf do
writeln('toa do z3"; for i :=1 to sf do
writeln('toa do z4'); for i :=1 to sf do
writeln('nhap modun dan hot');
readln(e); ’

writeln{’nthap he so Poatxong'):
readIn(hp);

writeln('nhap ti trong tren fuong x");

readln(x1[i]);
readln(x2[i]);
readIn{x3[i]);
readln(x4[i]);
readIn(y1[i]);
readln(y2[i]);
readin(y3[i]};
readln(y4{i);
readin(z1(1];
readln(z2[i]);
readIn(z3[i});
readin(z4{i]);
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readIn(tx);

writeln('nhap ti trong tren fuong y');
readln(ty);

writeln('nhap luc bien');

for i:=1 1o sbt do readln(fb[i}):
writeln('nhap thanh fan ngoai luc’);
for 1:=1 to sbt do readln(fn[il);
end;

procedure partl;

begin

for i:=1 to sf do

begin
x14[i]:=x1]i]-x4[i]; x34[i]:=x3[i]-x4[ik; x24{1]:=x2[1]-x4[1};
y24[i):=y2[1]-y4[i]; y34[il:=y3i]-y4[i]; yla[il:=y1[i]-y4{1l;
2341i1:=23[i]-z4[1); z24[i]:=z2[i]-z4[i]; z14[1]:=21[i]-z4[1];
det{i]:=x 14[i]*(y24[i]*z34[i]-y34[i]*z24{1])+ y140i]*(z24[11*x34(i]-
z34[i]*x24[i])+zl4[i]*(x24[i]*y34[i]-x34[i]*y24[i]);
allfi] :=(y24[i]*z34[i]-y34[i]*224[i])/det[i];
al2(i]:=(y34[i]*z14[i]-y14[i]*z34[i])/det[i];
al 3[i}:=(y14[i]*z24[i]-y24{i]*z14{i])/deti1];
a21{i]:=(z24[1)*x34[i]-234[11*x24[i})/det[i};
a22[i]:=(z34[i]*xl4[i]-zl4[i]*x34[i])/det[i];
a23[i]:=(z14[11*x24{i]-z24[i]*x 14{1])/det{i];
a3l [i]:=(x24[il*y34[i]—x34[i]*224[i])/del[i];
a32[i]:=(x34[i]*y14{i]-x 14{i]*y34(i])/det[i];
a33[i]:=(x 14[11*y24[i)-x24[i]*y 14[i])/det[1];
anl{i]:=al 1]i]+al2[1]+al3[il;
an2[i]:=a21(i]+a22[i]+a23[i];
an3[il:=a31[il+a32[1]+a3301];
el:=e/(1+hp)*(1-2*hp);
e2:=c1*(1-hp); e3:i=el*hp; ed:=e1*(0.5-hp);

end;

for 1:=1 to 6 do

for ;=110 6 do

begin
d[1,1]:=e2; d{1,2}:=e3; d[1,3]:=e3; di1 ,4]:=0; d[1,5]:=0; d[1,6]:=0;
d[2.2]:=e2; d[2,3]:=¢3; d[2.4]:=0; d[2.51:=0; d{2,61:=0;
d13.3):=e2; d{3.4]:=0; d[3,3]:=0; d[3,6]:=0
d[4,41:=e4; d(4,51:=0; d[4.6]:=0; d[5,5]:=e4,; d[5,6]:=0; d[6,6]:=e4;

end;

fori;=1to 6 do

for j;=1toi-1do dfi,jj:=d[ja);

for k;=1to sf do
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begin

for ;=1 to 6 do

for j:==1to 12 do

begin
bl1,1):=all[k]; b[1,2):=0; b[1,3]:=0; b[1,4]:=al2[k]; b{1,5}:=0;
b[1,6]:=0; b[1,7]:=al 3[k]; b[1,8]:=0; b[1,9]:=0; b[1,10]:=-an1[k];
b{I,11]:=0; b[1,12):=0;
b[2,1]:=0; b[2,2]):=a21[k}: b[2,3]:=0; b[2,4]:=0; b[2,5]:=a22]K]:
b[2,6):=0;
b[2,7]:=0; b[2,8]:=a23[k]; b[2,9]:=0; b[2,10]:=0; b[2,11]:=-an2[K]:
b(2,121:=0:
b[3,1]:=0; b{3,2]:=0; b(3,3]:=a31(k]; b{3,41:=0; b[3,5]:=0:
b[3.6]:=a32[k]; bf3,71:=0;b[3,8]):=0; b{3.9]:=a33([k]; b[3,10]:=0:
b[3,11]:=0; b[3,12]:=-an3[k];

b[4,1]:=0; b[4,2]:=a31[k]; b[4,31:=a21[k]; b[4,4]):=0; b{4,5]:=a32[k];
bl4,6]:=a22[k];

b[4,6]:=0; b[4,7]:=0; b[4,8]:=a33[k]; b[4.9]:=a23[k]; b[4,10]:=0;

b[4,11]:=-an3[k]; b[4,12]:=-an2[k];

b{5,1]:=a31[k};b[5,2]:=0; b[S,3]:=al 1[k];b[5,4):=a32[k]; b[5,5]:=0:

b[5,6]:=al2{k]:b[5,7]:=a33[k]; b[5,8]:=0; b[5,9):=al3[k];

b(3,10]:=-an3[k]; b[5,11]:=0; b[5,12]:=-anl[k];

b[6,1]:=a21{k]; b[6,2):=all[k]: b[6,3]:=0; b[6,4]:=a22(k];

b{6,5):=al2[k): b{6,6]:=0;-b[6,7]:=a23[k]:; b[6,8]:=al3[k];

b[6.9]:=0; b[6,10]:=-an2[k]; b[6,11]:=-anl[k]; b{6,12]:=0;
end;
for ;=1 to 12 do
forj:=1to 6 do  bev[i,j]:=b(j,i];
for i:=1 10 12 do
for j:=1to 6 do
begin

g{1,j]:=0;

for p:=1to 6 do g[i.j]:=g[i,j]+bcv[i,p]*d[p,j];
end;
fori:=1to 12 do
for j:=1to 12 do
begin

hii,j}:=0;

for p:=1 to 6 do h[i,j):=h[i,jJ+g[i,p]*b[p,j};
end;
cl[k]:=h[1,1]; c2[k]:=h{1,2]; ¢3[k]:=h[1,3]; c4{k]:=h[1,4]; cSk]:=h[1,5];
¢6lk]:=h[1,6]; ¢7[k]:=h[1,7]; c8[k]:=h[1,8]; c9[k):=h{1,9]; ¢10[k):=h[1,10];
cl1[k]:=h[1,11};c12[k]:=h[1,12]; cl3[k]:=h[2,2]; c14[k]:=h[2,3];
c15[k]:=h[2,4]; c16[k]:=h[2,5]; ¢17{k]:=h[2,6]; ¢18[k]:=h[2,7);
c19[k]:=h[2,8); c20[k]:=h{2,9]; c21[k]:=h[2,10}; c22[k}:=h[2,11];
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¢231k1:=h{2.,12}; c24{k]:=h[3,3]; ¢25[k]:=h[3,4]; ¢26[k}:=h[3,5];
c271k]:=h[3,61; c28[k]:=h[3,7]; c29(k]}:=h[3,8]; ¢30[k]:=h(39]:
c31[k]):=h[3.10]; ¢32[k]:=h[3,11}; ¢33[k]:=h[3,12]; c34[k]:=h{4.,4];
¢35[k):=h[4.5]; ¢36[k]:=h[4,6]: ¢37(k):=h[4,7]; c38[k]:=h(4,8];
¢39fk]:=h[4,91; c40[k}:=h[4,10]; c41(k]:=h[4,11]; c¢42[k]:=h[4,12];
c43(k]:=h[5,5]; c441k]:=h[5.6]; ¢45[k]:=h[5,7} c46[k]:=h(5,8];
c47[k):=h{5,9); c48[k]:=h[5,10]; c49{k]:=h[5,11]; ¢S0[k]:=h[5,12];
c511k]:=h[6,6]; c52[k]:=h{6.7]; c53{k]:=h[6,8];  c54[k]:=h([6,9];
¢55[k]):=h[6,10); ¢56[k]:=h[6,11]; ¢57[k]:=h[6,12]; ¢58[k]:=h{7,7k
c59[k]:=h[7.8]; ¢60[k]):=h[7.9]): c61[k]:=h[7,10}; c62[k]:=h[7,11];
c63(k]:=h[7,12]; c64{k]:=h[8,8]; c65[k]):=h[8,9]); c66{k]:=h[8,10];
c67[k]:=h{8,111; c68[k]:=h[8,12]; c69[k]:=h[9,9];  ¢70[k}:=h[9,10];
¢711k]:=h[9,11]; c¢72[k]:=h[9,12]; ¢73[k):=h[10,10]; ¢74[(k]:=h[10,11];
c75[k1:=h[10,12}; c76[k]:=h[11,11]; c77k]:=h[11,12]); c78[k]:=h[12,12];

end;
end;
begin

nhapduliey;
partl;

(*Ghep cac MTDC rieng vao MTDC tong the*);

for i:=1to sf do
begin

s[d1[i].d1[i]]:=s[d[i},d1{i]}+c10i];
s[d1[i1,d201]:=s{d 1[i],d2[i}]+c2[i];
s[d1{i],d3(i}}:=s[d1[i],d3[i]]+c 301l
s[d1[1),d4[i]]:=s[d1[i},d4[i)}+c4lil;
s[d1[i1,dS[i]):=s{d 1[i],d5(i]]+c3[il
s[d1{i],d6[i1]:=s[d1[i],d6[i]]+cOD];
s[d1(i),d7[i]]=s[d1[i],d70)+c 7l
s[d1[i},d8[i]]:=s[d1{i],d8[i]]+c8lLil;
s[d1{i],d9[i]):=s[d1[1],d9fi]l+co1];
s[d1[1].d10fi]]:=s[d1{i],d10[i1}+c10fi];
s[dl[i},d11[i]}:=s[d1[i].d11[i]]+c1 101l
s[d1[i].dt2[il]-=s[dL[i).d12[i]]+c12[1};
s[d2[1],d2[i1]:=s[d2[i],d2[i]}+c13[1];
s[d2[i1,d3{i]]:=s[d2[i],d3[i]]+c14{1];
s[d2[i],d4[i]):=s(d2(1].d41i])+c 15[il;
s[d2[1].d5[il]:=s[d2[i].d5[i)i+c16[1];
s[d2[i],d6[i]]:=s[d2[i].d6[i]1+c1711];
s[d2[i],d7{i]]:=s{d2{1],d7[i]]+c18l1};
s{d2[i].d8[i)}:=s[d2[i],d8[1]}+c 19(1l;
s[d2[i].d9[i]]:=s[d2[i],d9[i]]+c20[i]:
s[d2[i],d10[i]]:=s[d2[i].d10[i}]+c21 fil;
s[d2[i},d11[i)}:=s[d2[i].d11 [11]+¢22(i];



s[d2[1),d12[i]]:=s[d2[i],d12[i]]+c23[i];
s[d3[i}.d3[i]]:=s[d3[i],d3[i]]+c24[i];
std3[i),d4[2]):=s[d3[i],d4[i]]+<c25[1];
s[d3(i],d3[i1]:=s[d3[i}.d5[i]}+c26[i];
s[d3[1],d6li]]:=s[d3[i],d6[i]]+c27[i];
s[d3[i],d7[i]):=s[d3[i],d7[i]]+c28[i):
s[d3[i],d8[i]]:=s[d3[i],d8[i)]+c29[i];
s[d3[iL,d9li]]:=s[d3[i],d9[i]1+c30(i];
s{d3[1].d10(i]]:=s[d3[i],d10[i]]+c31[1];
s[d3[i],d L L[i]]:=s[d3[i],d11{i]}+c32[i];
s[d3[11,d12[i]]:=s[d3[i],d12[i]]+c33{i];
s(d4li].d4(i)]:=s[d4(1],d4{i]]+c34]i];
s[d4[1],d5[i]]:= s{a4[i],d5[i]]+c351);
s[d4[i}.d6[i]]:=s(d4{i].d6[i]]+c36[i];
s{d4[i],d7[i]]:= s[d4[i],d7[i]]+c37[i];
s[d4i],d8[i]]:=s[d4[i],d8[i]]+c38(i];
s[d4[i].d9{i)):= s[d4[i],d9[i]]+c39[i]:
s[d401],d10fi]]:=s[d4[i],d LO(i]]+c40[i];

s[d4[i],d11(t]]:= s[d4[i],d1 L[i]]+c41[i];

sId4[i,d12[i]):=s[d4[i].d L 2[i])+c42[i}:
s[dS(i].dS[i11:=s[d5[i],d5[i]]+c43([i];
s[d5(i1,d6[i]]:=s[d5[i],d6[i]+c44[i]:
s[d5{i].d7[i1]:=s[d5[i],d7[i}}+c45[i];
s[d5[i1,d8[i]):=s[d5[i] d8[i])+c46{i];
s[d5[i],d9(i}):=s[d5[i],d9i]]+c47[i];
s[d5{i],d10[i]]:=s[d5{i],d10[1)j+c48[];
s[dS[i}.d1 H[il]:=s[dS[i},d 1 L[i]]+c49(i):
s[d5[i],d12[i1]:=s[d5[i],d12[i]]+c50(i];
s[d6[i1,d6[i]]:=s[d6[i],d6[i])+c5 1 {il;
s[d6[i1,d7[1):=s[d6[i],d T[] +c52[i]:
s[d6{i],d8[i]]:=s[d6[i],d8[i]]+c53[i];
s[d6[i).d9[i):=s[d6[i],d9[i]] +<54(i):
s[d6[i],d10[i]]:=s[d6[i],d1 0] ]+cS5[i]:
s[d6[i),d11[i]):=s[d6[i],d1 1 [i}]+cS56[i]:
s[d6[i1.d12(i]]:=s[d6[i].d12[i]]+c57[i];
s[d7[1),d7[i]]:=s[d7[i},d7[i])}+cS8[i]:
s[d7[i},d8[i]]):=s[d7[i],d8[i]]+c5O[i];
s[d71i),d9[i}}:=s[d7[i),d9{i]]+c60[i];
s[d7[i),d10(i)]:=s[d7[i],d10[i]]+c6 1 [i];
s[d7[i],d 1[i}):=s[d7[i].d1 1[i]]+c62[i):
s[d7{i].d12fi]]:=s[d7[i],d12(i]}+c63[i]:
s[d8[1).d8[i]]:=s[d8[i] d8[i]] +c64(i];
s[d81i],d9[1]}:=s[d8[i),d9{i]]+c65[i];
s[d8[i],d10[i)):=s{d8[i].d10{i]+c66[i];
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s[dB{il.d11[i]]:=s[d8[i],d11[i]]+c67[1];
s[dB[1},d12[i]1:=s[d8[1]),d12[il]+c68]i];
s[d9[i].d9[1]]:=s[d9[i],dO[i}]+c69[1];
s[d9[1],d10[i]):=s[d9[i],d10[i]]+c70[1};
s[d9[i],d11[i]]:=s[d9(i),dL1[i]]+cT1[1]);
s[d9[1},d12[i1}:=s[d9[i],d12[i}]+c72[i];
s{d10[i1,d10[1]]:=s[d10(i],d101i]]+c73[i];
s[d10[1],d11{i]):=s[d10[i},d1 1 [i]]+c74[i];
s[d10[i],d12[i]]:=s[d10[i],d12[i}]+c75[i];
s{d11[1),d11[i]]:=s[d} 1[i],d1 1{1]]+c76[i];
s[d11[i],d121]):=s[d1L[i1,d12[i])+c77[i];
s[d12[i].d12[i]]:=s[d12[i),d 1 2[i]]+c78]1];
end;
for i:=1 to sbt do
for j;=1to1i-1do sfi,jl:=s[j.1};

(*Ghep cac vecto tai trong*);
fori:=1tosbtdo fli]:=ft[i]+fb[1]+n[i];

(*Goi chuong trinh con de giai he FT*);
GHFT(s,.f,qq,sbt);

(*Tinh ung suat tai trong tam cua FTHH*);
if(u<>0) then for i:=1 1o u do qq[v[u]}:=0;
for k:=1tosfdo

begin

for i:=1 to 6 do

forj:=1to 12do

begin 1[1,j]:=0;

for p:=1 to 6 do 1[i,j]:=1[i,j]+d[i.p]*blp.j};
end;

m1[k]:=1[1,1]; m2[k]:=1[1,2]; m3[k]:=1[1,3]; m4[k]:=1[1,4]; m5[k]:=1[1,5];
m6[k]:=1[1,6]; m7(k]:=1(1,7]; m8[k]:=1[1,8]; m9[k]:=I1[1,9]; m1O[k]:=}{1,10];
m1i[k]:=1[1,113; m12[k}:=1{1,12]; hl1[k}:=1[2,1]; h2[k}:=1{2,2].
h3[k]):=1[2,3]; h4[k]:=1[2,4); h5[k]:=1[2,5]; h6ik]:=1[2,6]:
h7[k]:=1{2,7]; h8{k]:=1[2,8]; h9[k]:=1{2,9]; hl1O[k}:=1[2,10];
h1i[k]:=1(2,11); hI2[k]:=1[2,12]; bl[k]:=1[3,1]; b2{k]:=i[3.2];
b3[k]:=1{3.3]; bd[k]:=1[3,4]; b5[k]:=1[3,5]); bo(k]:=1[3,6];
b7[k}:=1[3,7]; b8[k1:=1{3,8]; b9[k]:=1[3,9]; blO[k}:=1[3,10];
bl1[k]:=1[3,11]; bl2{k]:=1[3,12]; bbl[k]:=1[4,1]; bb2[k]:=1[4,2];
bb3{k]:=1{4,3]; bb4[k]:=1{4,4]; bb3[k]:=1(4,5]; bbo[kl:=1{4,6];
bb7[k]:=1{4,7); bb8{k]:=1[4,8]; bbI[k]:=1[4,9]; bblO[k]:=1[4,10];
bbl1[k]:=1{4,11]; bb12[k]:=1[4,12}; nlik]):=[5,1}; n2[k]):=1[5.2};



n3[k]:=1[5,3]; nd[k}:=I[5,4]; n5[k]:=I[5,5]; n6{k]:=[5,6];

n7(kL:=I(5,7); n8(k]:=I(5,8);  n9[k]:=I[59]; nl0[k):=1[5,10];
nli[k]:=I[5,11); nl2[k]:=1[5,12]: s1[k}:=1{6,1];

s2(k]:=1[6,2]; s3[k]:=I[6,3]; s4[k]:=I[6,4]: s5[k]1:=1[6,5);

S6(K):=1[6,6]; s7[k):=1[6,7]; s8[k]:=I[6,8]; s9[k]:=1[6,9];

s10(k]:=I[6,10); s1I[k}:=I{6,11]; s12[k]:=1[6,12];
usllk]:=ml[k]*qq[dl[k}]+m2[k]*qq[d2[k]]+m3[k]*qq[d3[k11+m4[k1*qq[d4[k]]+
mS[k]*qq[dﬁ[k]]+m6[k]*qq[d6[k]]+m7[k]*qq[d7[k]]+mS[k}*qq[dS[k]H
m9k]*qq[d9[k)]+ m10[k]*qqld10[k]]+m11 [k1*qq[d11{k]]+ m12[k]*qq[d12{K]]:

us2{k]:=h1[k]*qq[d1[k)J+h2[k] *qq{d2[k]}+h3[k]*qq[d3[k]]+h4[k]*qq{d4{k]]+
h5[ki*qq(dS(k]]+h6[k]*qq[d6[k] 1+h7[kI*qq(d7[k]]+h8[k]*qq[d8[k]]+
h9[k]*qq{d9lk]]+ h10[k]*qq[d10[k]]+h11 [K]*qqld11[k]]+ h12[k]*qqld12[k]};

us3{k]:=b1[k}*qq[dl[k]}+b2{k]*qq[dZ[k]]+b3[k]*qq[d3[k]]+b4[k]*qq[d4{k]]+
b5 [k]*qq[dS[k]]+b6[k]*qq[dé[k]]+b?[k]*qq[d7[k]]+b8[k]*qq[d8[k]]+
b9TkI*qq(d9{k]1+ bI0[k]*qq[d10[k]]+b1 1 [K]*qq[d1 1 [k1)+ b12{k]*qq[d12([k]];

us4[k]:=bb1[k]*qq[d! [k1T+bb2[k]*qqd2[k]}+bb3[k]*qq[d3[k]]+ bb4[k]*qqd4[k]] +
bbS{k]*qcl[d5[k]]+bb6[k1*qcﬂd6[k]]+bb7[k]*qCI[d7[k]]+bb8[k] *qq[d8(k]1+
bb9[k]*qqldO[k]}+ bb10[K]*qq(d10[K]]+bb1 1{k]*qq[d! L{K]}+bb12[k]*qq[d12[K]]:

us5[k]:=nl[k]*qq[d] {k]]+n2[k]*qq{dZ{k]]+n3[k]*qq[dS[k]]+n4{k]*qq{d4{k]]+
nS[k]*qq[d5[k]]+n6[k1*qq[d6[k]]+n?[k]*qq[d7[k]]+n8[k]*qq{d8[k]]+
n9[k)*qq(d9[k]1+ nt0[k]*qq[d10[k]]+n] 1[k]*qqld11[k]]+ n12{k]*qq{d12[K]];

us6[k]:=s1[k]*qq[d1 [kI1+s2[k]*qq[d2[k]]+s3[k]*qq[d3[K] I+s4{k]*qqid4{k]]+
sS[k]*qq[d5[k]]+56[k1*qq[d6[k]]+s7[k]*qq[d?[k]]+s8[k]*qq{dS{k]]+
sOLk]*qq[d9[k]1+ s10Ik]*qq[d 10[k]]+s1 1 (kI*qq[d11{k]]+ s12{k]*aq[d12[k]];
end;

(*Dec ket qua*);
writeln ('chuyen vi');
for i:=1 to sbt do
writeln(qq[i]);
writeln (‘usi’);
for k:=1 to sf do
writeln(us 1 [k]):
writeln ('us2');
for k:=1 to sf do
writeln(us2[k]);
writeln ('us3');
for k:=1 to sf do
writeIn{us3[k]):
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writeln (‘us4’);
for k:=1to sf do
writeln(us4[k1);
writeln ("'usd'):
for k:=1 1o sf do
writeln(us3TkD);
writeln (‘us6’);
for k:=1 tosfdo
writeln{us6[k1);
readln;

end.



Program CTR18_Tinh_khun g_khong_gian;

Uses crt;

Type mil=array[1..20, 1..20] of real: mt2=array[[..20] of real:
mt3=array[1..20] of integer;

var k1.k2,L11,12,13,m,mI,m2,s.t,t1 L2 rlr2,rel,re2,aal:mtl:
cx,cy.cz,xl,yl ,zl,xk,yk,zk,xj,yj,zj,xkj,ykj,ij,xkg,ykg,zkg,s 1,52,

cl.c2,3,d,x1 ,dt,cd,ch,cd3,qu,mqy,qu,mx,aa,b,c,nl,q,qc,qt,f.fn,b1 b2,

pl.octict,pt,pf,v]l,v2,v3 v4,v5 v6:mt2;
2.d41,d2,d3,d4,d5,d6,d7,d8,d9,d10.d1 1.d12,n:me3;

1,J.K.p.st.sht,ibt,sbk,x,y,z,w,ss,al 42,a3,a4,a5,a6,a7,a8,a9,a10,a11,a12,

z1,22,23,24.z5:integer; h.e:real;

Procedure TS( var m:mtl ;2l,a2,a3,a4.,a5,a6,a7,a8,a9,a10,a1 I.é 12:integer);

begin s[al,al]:= slal,al]+m[1,1]; s[al,a2]:= s{al,a2}+m[1,2];
s[al,a3]:=s[al,a3]+m(1,3]; s[al,ad4]:=s[al,a4}+m[1,4];
sfal,as]:= slal.a5l+m[1,5); s[al,a6]:= s[al,a6]+m[1,6];
slal,a7]:=s[al a7l+m(1,7]; s{al,a8):= s[al,a8]+m[1,8];
s[al,a9]:= s[al,a9]+m[1,9]; sfal,al0]:= s[al ,al0]+m[1,10];

sfal,all]:= sfal,alll+m[1,11]; slal,al2f:= slal,al2}+ml[1,]12];

s[a2,a2]:= s[a2,a2]+m[2,2]: s[a2,a3]:=s[a2,a3]+m[2,3]:
sla2,ad]:= s[a2,ad]+m[2,4]; s[a2,a5]:= s[a2,a5]+m[2,5):
s[a2,a6]:= s{a2,a6]+m(2,6]; s{a2,a7);= s[a2,a7]+m[2,7];
s{a2,a8]:= s[a2,a8]+m[2,8): s[a2,a9]:= s[a2,a9]+m[2,9];

s[a2,al0]:= s[a2,al0+m{2,10]; s[a2,al 1):=s[a2,a11]+m[2,11]:

s[42,a12]:= s{a2,a12]+m(2,12]:

s[a3,a3]:= s{a3,a3]+m{3,3]; s[a3,ad]:= sfa3,a4]+m[3,4];
sla3.a5]:= s[a3,a5)+m[3,5]: s[a3,a6):= s[a3,a6]+m[3,6];
sla3,a7]:=s[43,a7)+m[3,7]; s[a3.a8]:=s[a3,a3]+m][3,8]:
s[a3,a9]:= s[a3,a%]+m(3,9]; sla3,al0]:= s[a3,al0]+m[3,107;

sfa3,all]:= sla3,alt]+m([3,11]; s[a3,al2]:= s(a3,al2]+m[3,12];

s{ad,ad]:= s[ad,a4]4m[4,4]; s[a4,a5]:= s[ad,a5]+m[4,5):
s[lad,a6]:= s[a4,a6]+m[4,6]; slad,a7]:= s[a4,a7]+m[4,7];
sla4,a8]:= s[a4,a8]+m]4,8}: s[ad4,a9]:= s(a4,a9)]+m[4,9];

s{ad,al0]:= s[ad,al0]+m([4,10]; s[ad.al 1]):=s[ad4,al1]+m[4,11];

s[ad,a12]:= s[a4,a12]+m[4,12];

s[a5.a5]:= s[a5,a5]+m{5,5]; s[a5.a6]:= s{a5,a6)+m]5,6]:
sla5,a7]:= s[a5,a7]+m[5,7]; s[a5,a8):= s[a5,a8]+m[5,8];
s[a$,a9]:= s[a5,a%]+m(5,9]; s[a5.al0]:= s[a5,a10)+m]5,10];

s[a5,all]:= s[a5,al 1+m[5,11]; s[a5,ai2]:= s[a3,al2]+m[5,12];

s[a6,a6]:= s[a6,a6]+m[6,6]; s[a6,a7]:= s{a6,a7]+m[6,7];
s[a6,a8]:= s[a6,a8]+m[6,8]; s[a6,a9]:= s[a6,a9]+m[6,9);
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s[a6,a10]:= s[a6,a10)+m[6,10]; s[a6,all]:=s[ab,al 13+m{6,11];
s[a6,al12}:= s[a6,al2}+m[6,12];

s[a7,a7]:=s[a7,a7]+m[7,7); s[a7,a8]:= s[a7,a8]+m[7.8];
s[a7.a9]:= s[a7,a9+m[7,9); s[a7.al0]:= s[a7,a10}+m[7,10];
s[a7,al1]:=s[a7,al1]+m[7,11]; s[a7,al2}:= s[a?,a12]+m['?,12];

s[a8,a8):= s[a8,a8]+m[8,8]; s[a8,a9]:= s[a8,a9]+m[8,9];
s[a8,al10]:= s[a8,a10]+m[8,10], s[a8,all]:=s{a8,ail]+m[8,11 1
s[a8,a12]:= s[a8,a12]+m{8,12];

s{a9,a9]:= s[a9,a9]+m[9,9]; s[a9,a10]:=s[a%,al0}+m{9,10];
s[a9,a11]:= s{a9,al1]+m[9.11]; sfa%.al2]:= s[a9,a12]4+m[9,12],

s[al0,a10]:= s[a10,a10]+m[10,10]; s[al0,al1}:=s[al0,al 1]+m[10,11];
s[al0,al12]:= s[al0,al2]+m[10,12];

s[all,al1]:=sfall,all]+m[11,11]; s[all,al2]:=sfall,al2]+m[11,12];

s[al2,al12]:=s[al2,al12]+m[12,12];
end,
procedure tinhm1;
begin
if(x<>0) then for k:=1to x do
begin
cd(k]:=sqri(sqr(x1[k}-xj[kD+sqr(yl[k]-yilk]+
sqr(zi{k]-zj(k]));
fori;=1to 12 do
for j:=ito 12 do
begin
ki[1,1]:=e*dt{k]/cdlk]; k1{1,2]:=0; k1{1,3]:=0:k1[1,4}:=0:k1[1,5]:=0;
k1[1,6]:=0;k1{1,7}:=-k1[1,1]; k1[1,8]:=0; k1[1,9]:=0; ki[1,101:=0;
kI[1,11}:=0; k1{1,12]:=0;
cd3[k):=sqr(cdik]y*cd[k); cd2[k):=sqr(cdlk]);
x1[2.2]:=12*e*mqz(k)/cd3(k];k1{2,3]:=0; k1[2.4]:=0; k1[2,51:=0;
k172,6):=6*c*maz[k)/cd2(k]; k1[2,7]:=0; ki[2,8):=-k] [2,2];
k1[2,9]:=0;k1[2,10]:=0; k1[2,11]:=0; k1[2,12]:=k1{2,6];
k1[3,3}:=12*e*mqylk]/cd3[k]; k1[3,4]:=0; k1[3,5]:=-6*e*mqy[k)/cd2[k];
Kk1[3,6]:=0:k1[3,7]:=0:k1[3,8]:=0; k1[3,9]:=-k1[3.3}; k1[3,10]:=0;
k1[3,11]:=k1[3,5]; k1{3,12]:=0;
k1[4,4]:=mx{k]*max[k]/cd[k];k1{4,5]:=0; k1[4,6]:=0; k1{4,7]:=0;
k1[4.81:=0; k1[4,91:=0; k1[4,10]:=-k1[4,4]; k1[4.1 13:=0; k1[4,12]:=0;
k1[5,5):=4*e*mqy[k]/cd[k}:k1[5,6]:=0; k1[5,7]:=0; k1[5.81:=0;
k1[5,9}:=6*e*mqy[kl/cd2[k); k1[5,10]:=0:k1[5.1 1]:=2*e¢*mqylk]/cd[k};



kl1[5,12]:=0;
kl[6,6]:=4*e*mq_z[k],’cd[k]; k1[6,7):=0; k1[6,8]:=-6*e*mqz[k)/cd2[k];
k1[6,9]:=0;k1[6,10):=0;k1[6,11]:=0; k1[6,12]:=2*e*mqz[k]/cd[k];
k1[7,7]:=k1(1,1k1([7,8]:=0; k1[7,9]:=0; k1[7,101:=0; kl[7,11]:=0;
k1[7,12):=0;
k1[8,81:=k1[2,2]; k1[8,9]:=0;k1[8,10]:=0;k1[8,11]:=0; k1[8,12]:=-k1(6,8];
k1[9.91:=k1(3,3]; k1[9,10]:=0; k1[9,1 1]:=k1[5,9]; k1{9,12]:=0;
k1[10,10]:=k1[4,4]; k1[10,11]:=0; ki[10,12]:=0;
KI[11,11]:=k1[5,5]; k1[11,12]:=0;
k1[12,12}:=k1([6,6];
end;
fori:=] to 12 do
for j=110i-1do kl[ij):=k1[j,i;
cx[kl:==(xI[k]}-xj(k])/cd[k];
cylk]:=(yl{k]-yj[kD/cd[k];
czlk]:=(zU[k]-zj[K])/cd[K};
xkjik]):=xk[k]-xj(k];
ykjlk}:=yk{k]-yikl: zkj[k]:=zk[k]-Zj[K];
aa[k]:=sqrt(sqr(cx[k])+sqr(cz[k])); xkglk]:=cx[k]*
xkj[k]+cy[k]*ykj[k]+cz[k]*zkj[k];
ykglk]:=(cx[k]*cy[k]*xkj[k])/aalk]+aa[k]*ykj[k)-
(cylkT*cz[k]*zkj[k])/aalk]; zkg[k):=-(cz[k]*
xkjlk])/aa[k]+(cx[k}*zkj[k])/aalk];
bk :=sqri(sqr(ykg[kD)+sqr(zkg[k])): s1[k]):=zkg[kl/b[k];
cl[k]:=ykg{k]/blk];
fori:=1t03do
for j;=1t0 3 do
begin
tI[1,1]:=cx[k]; t1[1,2):=cy[k]; t1[1,3}:=cz[k];
H[2,1}:=-(cx[k)*cy[k]*cl[k]-cz[k]*s1[k])/aak];
t1[2,2]:=aalk]*cl[k];
t1[2,3]:=-(cy[k]*cz[k]*c1{k]+cx[k]*s] [k1)/aa[k];
t[3,1]:=(ex[k)*cy[k]*s 1 [k]-cz[k]*c1 [k]}/aa[k];
t1[3,2]:=-aalk]*s1[k];
tl[3,3]:=(cy[k]*cz[k]*sl[k]+cx{k]*cl[k})faa[k];
end:
fori:=1t0 12 do
for ;=110 12 do
begin
ri[LA]:=tI1{1,1]; r1(1,2]:=t1[1,2]; ri[L,3]:=t1[1,3); r1[1,4]:=0; r1[1,5):=0;
ri(1,6]:=0; rl{1,7]:=0; ri[1,8]:=0: r1[1,9):=0; ri[1,10]:=0:
rlf1,11}:=0; r1[1,12]:=0;
rl[2,1k=t1[2,1); r1[2,2]:=t1[2,2]; r1{2,3]:=t1[2,3);r1[2,4):=0;r1[2,5]:=0:
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r1[2,6]:=0; r1[2,7]:=0; ri[2.8]:=0; r1[2,9]:=0; r1{2,10]:=0; rl(2,11]:=0;
r1{2,12]:=0;
r1[3,1]:=t1[3,1]; r1[3.2]:=t1{3,2]; r1[3,31:=t1[3,3):r1{3,4]:=0;r1(3,5]:=0;
r1[3,61:=0; r1[3,7]:=0; r1[3.8]:=0; r1[3,9]:=0; r1{3,10]:=0; rl[3,11]:=0;
r1[3,12]:=0,
r1{4,1):=0;r1{4,21:=0;r114,3}:=0; ri[4,4]:=abs(t1[L, 1]}
ri[4,5]:=abs(t1{1,2]):r1[4,6]:=abs(t1{1,3]); r1{4,71:=0; r1[4,8]:=0;
r1[4,9]:=0; r1[4,10]:=0;r1[4,11}:=0; ri(4,12]:=0;
rl[5,l]:=0;r1{5.2]:=0;r1[S,3]:=0;r1[5,4]:=abs(t1[2.1]);
r1[5.5}:=abs(t1{2,21):rl [5,6]:=abs(t1[2,31); r1(5,7]:=0; r] [5.8]}:=0;
rl[5,91:=0; r1[5,10}:=0:r1[5,11]:=0; r1[5,12]:=0,
r1[6,1]:=0;r1[6.2]:=0;r1[6,3]:=0;r1[6,4]:=abs(tl[3,1]);
r1{6,5):=abs(t1{3,2]):;r1[6,6):=abs(t1[3.3]); r1[6,71:=0; r1{6,8}:=0;
r116.91:=0; 11[6,10]:=0:r1[6,11]:=0; r1[6,12]:=0;
r1[7,1]:=0;rl[7,2]:=O;rl[7,3]:=0;rl[?,4]:=O;r1[?,5]:=0;r1[7,6]:=0;
rl1?,71:=11[1,l];rl[7,8]:=t1[1,2];rl[?,9]:=t1[l,3];r1[?,10]:=0; el[7,18]:=0;
rl[7,12]}:=0;
r1[8,1]:=0;r1[8,2]::0;r1[8,3]:=0;rl[8,4]:=0;r1[8.5]:=0;rl[8,6]:=0;
r1[8,7]:=tl{2,1]; r1(8,8]:=t1[2,2]:r1{8,91:=t1[2,3];r1[8,10):=0;
r1{8,117:=0; r1[8.12]:=0;
r1[9,1]:=0:r1{9,21:=0;r1{9,3}:=0; r1{9,4]:=0:rl [9,51:=0:r1[9,6]:=0;
r1[9,7}:=t1(3,1}; r1(9,8]:=t1[3,21;r1{9,9]:=t1[3,31; r1[9,10]:=0;
r1[9,11]:=0; £1[9,12]:=0;
r1{10,11:=0;r1[10,2]:=0;r1[10,3]:=0;r [[10,4]:=0; r1[10,5]:=0:r1[10.6]:=0;
r1[10,7]:=0;r1[10,8]:=0;r1[10,9]:=0;rl[10,10}:=abs(t1[1,1]};
rl[10,1 1]:=abs(11[1,21);r1[10,12]:=abs(t1[1,3]);
rlii1,1]:=0:r1} 1,21:=0:r1{11,3%:=0;r1[11,4]:=Csr 1 [ 1,5]:=0; r1[11.,6]:=0;
ri(11,77:=0;r1[11,8]:=0sr 1 [11,9]:=0; ri[11,10):=abs(t1[2,11);
rl[11,11]:=abs(t1[2.2]}r1[1 1,12]:=abs(t1[2,3]):
r1[12,17:=0; r1{12,2]:=0;r1[12,3]:=0; ri[12,4]:=0;r1[12,51:=0;r1(12,6):=0;
r1[12,7):=0;r1[12,81:=0;r1[12,9]:=0; rl[12,10}:=abs(t1[3,1]);
r1[12,11]:=abs(t1[3,21);r1112,12]:=abs(t1{3,3])
end;

fori:=1to 12 do

for =110 12 do

begin

rcl[i,jl:=r1{y.i}: 11[1,)1:=0; for p:=1to 12 do

11{1,j):=4(j)+reL[iL,pl*k Lp.3l;

end;

for i:=1to 12 do

forji=1to12do

begin

ml1[i,j]:=0; forp:=1to 12 do



mI[Ljl:=m1{i,jl+11[i,p]*r1[p,j);

end;
end;
end;
procedure tinhm?2:
begin
if(w<>0) then for k:=z4 to z5 do
begin
cdlk]:=sqrt(sqr(xI[k]-xj(k])+sqr(yHk]-yjlk])+
sqr(zl[k]-zj[k]));
fori:=11012 do
for j:=ito 12 do
begin
k2[1, 1:=e*di[k]/ed[K]; k2{1,2]:=0; k2[1,3]:=0;k2[1,4]:=0:k2[1,5]:=0:
k2[1,61:=0;k2[1,7]:=-k2[1,1]: k2[1,8]:=0; k2[1,91:=0; k2[1,10]:=0:
K2[1,111:=0; k2[1,12]:=0:
cd3fk].=sqr(cd[k])*cd[k]; cd2[k]:=sqr(cd[k));
k2[2,2]:=12*c*qu[k],/cd3[k];k2[2,3]:=0; k2[2,4):=0; k2[2,5]:=0;
k2[2,6]:=6*c*mqz[k]/cd2[Kk]; k2(2,7]:=0; k2{2,8]:=-k2[2,2];
k2[2,9]:=0;k2[2,10]:=0; k2[2.1 1):=0; k2[2,12]:=k2[2,6];
k2{3,31:=12*e*mqy{k)/cd3[k]; k2[3,4]:=0; k2[3,5]:=-6*e*mqy{k])/cd2[k];
k2[3,6]:=0;k2[3,7]:=0;k2[3,8]:=0; k2[3,91:=-k2[3,3}; k2[3,10]:=0;
k2[3,11]:=k2[3,5]; k2(3,12]:=0;
k2[4,4]:=mx[k]*qu[k]}cd[k];k2[4,5]::0; k2(4,6]:=0; k2[4,7]:=0;
k2[4,8]:=0; k2[4,9]:=0: k2[4,10]:=-k2[4,4]; k2[4,11]:=0; k2{4,12]:=0;
k2[5,5]:=4*e*mqy[k]fcd[k];k2[5,6]:=0; k2[5,7]:=0; k2{5,8]:=0:
k2[5,9):=6*e*mqy[k]/cd2[k]: k2[5,10]:=0;k2[5,1l]:=2*e*mqy[k];"cd[k];
k2[5,12]:=0;
k2{6,6):=4*e*mqz[k]/cd[k]; k2[6,7]:=0; k2[6,8]:=-6*¢*mqz[k]/cd2[k];
k2[6,9]:=0;k2[6,10]:=0;k2[6,11]:=0: k2[6,12]:=2*e*mqz[k}/cd[Kk];
k2[7,7):=k2(1,11;k2([78]:=0: k2[7,9]:=0; k2[7,101:=0: k2[7,11]:=0;
k2[7,12):=0;

k2[8,8]:=k2[2,2]: k2[8,9):=0;k2[8,103:=0;k2[8,11]:=0: k2{8,12]):=-k2[6,8];

k2[9,91:=k2[3,3]; k2[9,10]):=0: k2[9,11]:=k2[5,9]; k2[9,12}:=0:
k2[10,101:=k2[4.4]; k2[10,11):=0; k2[10,127:=0:
k2[11,11]:=k2[5,5]; k2[11,12]:=0;
k2[12,12]:=k2[6,6];
end;
for i:=1 0 12 do
for j:=1to i-! do k2fi,3]:=k2[j,i};
b1{K]:=sqrt(sqr(xk[k])+sqr(zk[k])): s2{k]:=zk{k]/b1[k);
c2[k]:=xk[k]/b1[k];
fori:=1 to 3 do
for j:=1to 3 do
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begin

12[1,11:=0; 12(1,2}:=1; 12[1,3]=0;

12[2,11:=-c2[K]:t2[2,2]:=0; t2[2,3]:=s2{k]; 12[3,1]:=s2[k];

12[3,2]:=0; 2[3,3]:=c2[k];

end;
fori:=1to 12 do
for ;=1t0 12 do
begin
r2[1,11:=t2[1,1]; 2[1,2):=12[1,2]; 2[1,3}:=¢2[1,3]); r2{1,4]:=0; 12[1,5):=0;
2(1,61:=0; r2[1,71:=0; r2[1,8]:=0; r2[1,93:=0; r2[1,10]:=0;
r2[1,11]:=0; r2[1,12]:=0,
r2[2,1]:=t2[2,1]; r2[2,2}:=12[2,2]; 1212,31:=t2[2,31:r2(2,41:=0:12(2,5]:=0;
12[2,61:=0; 12[2,7]:=0; 12[2,8]:=0; r2[2.93:=0; 12[2,10]:=0; 12[2,11]:=0;
r2[2,121:=0;
r2(3,11:=12[3,1]; r2[3,2]:=t2[3,2]; r2[3,31:=t2[3,31;r2(3,41:=0:12(3,5):=0;
12[3,61:=0; 12[3,71:=0; 12[3,8]:=0; r2(3,9]:=0; r2{3,10]:=0; r2{3,11]:=0;
r2[3,12]:=0;
2[4,1]:=0;,12(4.2):=0;r2[4,3]:=0; 12{4 ,4]:=abs(t2{1,1]);
12[4,5):=abs(t2[1,2]);12[4,6):=abs(t2[1,3}); r2[4,71:=0; r2[4,8]:=0;
r2[4,9]:=0; 12]4.10]:=0;r2[4,11]:=0; r2[4,12]:=0,
r2[5,l]:=0;r2[5,2]:=O;r2[5,3]:=0; r2{5.41:=abs(12{2,11),
12(5,5):=abs(t2[2,2]); r2(5,6]:=abs(t2{2,31); 2[3,71:=0; 12[5.8]:=0;
12[5.9]:=0; r2(5,10]:=0:12[5,11]:=0; 12[5,121:=0;
r2[6,11:=0;r216,21:=0;r2[6,3]:=0; 12{6.41:=abs(t2{3,11);
r2[6,5):=abs(t2[3,2]);12{6,6):=abs(12[3.3]); r2[6,71:=0; r2[6,8]:=0;
2[6,91:=0; r2{6,101:=0; 12[6,11]:=0; r216,12]:=0;
r2[7,1]:=0;r2[?,2]:=0;r2[7,3]:=0;r2[?,4]:=0;r2[?,5]:=O;r2[7,6]:=0;
r2[7,7]:=t2[1,l];r2[7,8]:=t2[1.2];r2[7,9]:=t2[1,3];r2['}',10]:=0; r2{7.11]:=0
12(7,12]:=0;
r2[8,l]:=0;r2[8,2]:=0;r2[8,3]::0;r2[8,4}:=0;r2[8,5]:=0;r2[8,6]:=0;
r2[8.7]:=t2[2,1]; 1‘2[8,8]:=t2[2,2];r2[8,9]:=t2[2,3];r2[8,10]:=0;
r2[8.111:=0; r2[8,12]:=0;
12[9,11:=0:12[9,21:=0;r2[9,3]:=0; 12[9,41:=0;12[9,5]:=0;r2[9,6}:=0;
r2[9,71:=t2[3,1]; r2[9,8}:=12[3,2]:r2[9,91:=¢2[3,3}; 12[9,101:=0;
12(9,111:=0; 12{9,12]:=0;
r2[10,1]:=0;r2[10,2]:=O;r2[10,3]:=O;r2[10,4]:=0; 12(10,5):=0;r2{10,6]:=0;
£2[10,71:=0;r2[10,8):=0:r2[10,9]:=0; r2[10,10]}:=abs(t2[1,1]);
r2[10,11):=abs(t2[1,2]);r2{10,12}:=abs(t2{1,3]);
r2[11,17:=0;r2[11,21:=0:12[11,3}:=0;r2{11 A4):=0;r2{11,5]:=0; r2{11,6]:=0;
r2[11,71:=0;r2[11,8]:=0;r2[11 91:=0: r2[11,10}:=abs(t2[2,1]);
12[11,11]:=abs(t2[2,2]);r2{11,12]:=abs(t2[2,31);
r2[12,1}:=0; r2[12,2]:=0;r2[12,3]:=0; 2[12,4):=0,12[12,5]:=0:12[12,6]:=0;
12(12,7]:=0;r2[12,8}:=0;r2[12,9]:=0; r2[12,10}:=abs(12[3,1]);



12[12,11]:=abs(t2[3,21%:r2[12,12):=abs(12[3,3]):
end;

fori:=1to [2 do

forj=1to 12 do

begin

re2[i,j]:=r2{}.il; 12[i,j]:=0; for p:=1to 12 do

2{1,)]:=12[i,j]+re2[i,p] *k2[p,j]:

end;

for :=1to 12 do

for j:=1to 12 do

begin

m2[i,j):=0; for p:=1to 12 do

m2[i,j]:=m2[i,j]+12[1,p]*r2[p.j];

end;
end:
end:
Procedure tinhvt;
begin
if(y<>0) then for k:=1 to y do
begin
v1[k]:=cf[k]*cd[k)/2; v2[k]:=cf[k]*sqr(cd[k])/12;
fld1[KI:=f(d LK T+((LL[2, 1)) *v1[K]);
fIA2(k]):=A[d2[k]+((11[2,2])*cfIK]);
f1A3[k]1:=f[d3[k]]+((t1[2,3])*v1[k]):
f[d4[k]]:=f[d4[k]]+(abs(tl[3,1])*v2[k]);
f[dS[k]]:=f[d5[k]]+(abs(tl[3,2])*\’2[1(]);
f[d6[k]]:=f[d6[k]]+(abs(t1[3,3])*v2[k]);
fd7k =1 d7 (kT2 1) *v1[K]);
fld8[K]]:=fd8[K]]+((t1[2, I H*vi[k]);
fIAKI:=FTdO [k N+t 1[2, 3]y v1 [K]);
f{le[k]]:zf[dIO[k]]-(abs(tl[3.1})*v2[k]);
fld1 [KIl:=f[d L 1[k]]-(abs{t1{3,2]}*v2[K]);
f[dl2[k]]:=f[d]2[kJ]-(abs(l1[3,3])*v2[k});
end;
if(z<>0) then for k:=zl to z2 do
begin
\*3[k]:=ct[k]*sqr(pf[k])*(Z*pt[k]+cd[k])fcd3[k];
va{k]:=ct[k]*pt[k]*sqr(pflk])/sqr(cd[k]);
vi[k]:=ct[k*sqr(pt[k])*(cd[k]+2*pf[k])/cd3[K];
v6[k]:=ct[k]*pf[k]*sqr(pl[k])fsqr(cd[k]);
cd3[k]:=sqr{cd[k])*cd[k]:
fIALK]):=f[d 1 [k])+((t1[2,11)*v3[k]);
fld2[k]]:=f[d2[k]]+((11[2,2])*v3[K]);
f{d3[k]):=f[d3[KI1+((t1[2,3])*v3[k]);
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f(d4[k1]:=f[d4[k]]+(abs(t1[3,1])*v4[Kk]);
f1d5[k]):=f[d5[k]]+(abs(t1[3,2]y*v4[K]);
fld6[k]1:=f[d6[k]]+(abs(t1[3,3]))*v4[k]):
fld7[k31:=fld 7Tk ]+ ((t1[2,1])*v5[K]):
f[d8[K]]):=f[AB[]T+((t1{2,2])*v5[K]);
flA9[k11:=f[dO[k ]I +((t1[2,3])*v3[K]};
f1d10[k]1:=f[d10[k]]-(abs(t1[3,1])*v6[k]):
f{d11(k])}:=f[d1 1 [k1]-(abs(t1[3,2])*v6[kD);
fld12[k]):=f[d12{k]]1-(abs(t1[3,3])*v6[k]);
end;
end;
Procedure GHFT(a:mt1;b:mt2; var x:mt2; n:integer),
var 1jk.s:integer; q,rireal ;
begin
s:=0;
REPEAT
si=s+1;
fori:=s+l tondo
Begin
if(a[s,s}<>0) then
q:=a[s.i)/a[s.s];
for j:=i to ndo
ali,j]:= ali,j]-als.jl*q ; bli]l:=b{i]-b[s}*q;
End
UNTIL(s=n -1};
x[n]:=b[n}/a[n,n];
fori:=n -1 downto | do
Begin
T :=0;
for j:=n downto i+1 do ri=r+a[i,j]*x[jl;
if(a[i,i]<>0) then
x[i):= (bli]-n)/ aliij;
End;
end;
Procedure Tinhcv{var gqc,qt:mt2;r:mt] :al,a2,a3,24,a5,a6,a7,a8,a9,a10,a11,a12:
integer);
begin
qc[al]:zr[1,l]*qt[al]+r{1,2]*qt[321+r[l.3]*qt{a3]+r[l,4]*ql[a4]+
r[l,5]*qt[a5]+r[1,6]*qt[a6]++r[!,'?]*ql[a7]+r[1,8]*qt[a8]+
r[l,9]*qt[a9]+r[1,10]*qt[alO]+r[1,1l]*qt[all]+r{1,12]*qt[312];

qela2):=r{2,11*qt{al ]+1{2,2] *qt[a2}+r[2.31*qt{a3]+1{2,4]*qtlad]+
r[2,5]*qt[aS]+r[2,6]*qt[a6]++r[2,7]*qt[a?]+r[2,8]*qt[3.8]+
£[2,9)*qt{a9]+1[2,10]*qt[a10]+x{2,1 1]*qt{al 11+r[2,12]*qt[al2];



end;

Procedure Tinhnl(var nl,ge:mt2:kimel:al ,a2,a3,a4,a5,a6,a7,a8,29,a10,a1 1,a12:

qclald]:=r(3,1]*qt[al ]+r[3,2]*qt[a2}+r[3.3]*qt[a3]+r[3,4]*qt[a4]+
r{3,5]*qt[35]+r{3,6]*qt[a6]++r[3,’?]*qt[a?]+r[3,8]*qt[a8]+
r[3,9]*qt[a9]+r[3,10]*qt{a10}+r[3,1 1]*qt{al 1]+r[3,12]*qt[al2];

qclad}:=r[4,1]*qt[al ]+r[4,2]*qt[a2]+r[4,3]*qt[;13]+r[4,4] *qtlad]+
r[4,5]*qt[a5]+r[4,6]*qt[a6}++r[4,7]*qt[a?]+r[4,8]*qt[a8}+
1[4.9]1*qt[a%91+1[4,10]*qt[a10)+1{4,1 1i*qtlal1]+r{4,12)*qt[al12];

gelasS]i=r[5,1]*qt{al 1+1[5,2] *qt[a2]+r1[5,3] *qula3]+r[5,4]*qt[ad]+
r[S,S]*qt[aS]+r[5,6]*qt[36]++r{5,?]*qt[a7]+r[5,8]*q[[a8]+
r[5,9]*qt[39]+r[5,10]*qt[a10]+r[5,1 I1*qt[al 1]+r[5,12]*qt{al2];

qcla6]:=r[6,1]*qt[al }+r[6,2]*qt[a2]+r[6.3]*qt[33]+r[6.4]*qt[a4]+
r[6,5]*qt[aﬁ]+r[6,6]*qt[a6]++r[6,?]*qt[a?]+r[6,8]*qt[a8]+
r[6,91*qt[a9]+1[6,10]*qt[a10)+1[6,1 11*qt{al 1]+1[6,12)*qt[al12];

qcla7):=r[7,11*qt[al]+1[7,2] *qt{a2]+r{7,3]*qt[a3]+1{7.4) *qtfad]+
r[7,5]*qt[aS]+r[?.6]*qt[a6]++r[7,7]*q[[a7}+r[7,8]*q[[a8]+
r[7.91*qt[a9)+r{7,10)*qt[a10]+r[ 7,1 1)*qtlall]+r{7,12)*qt[al2];

qcla8]:=r[8,1]*qgt[al 1+r[8.2]*qt[a2]+1[8,3] *qtfa3]+1[8,4]*qt[ad]+
r[8,51*qt[a51+1{8,6] *qt{a6]++1[8,7) *qt{a7]+r(8,8)*qt[a8]+
[8,9]*qt[a9]+r[8, 1 Ol*qt[a10]+r[8,11 I*qt[al1]+r[8,12]*qt[al2};

qcla%9]:=r[9,1 I*qt[al H1[9.2]*qt [a2]+1[9,31%qt [a3]+1[9,4]*qt[ad]+
r[9,5]*qt[a5]+r[9,6]*qt[a6]++r[9,7]*qt[a?]+r[9,8]*qt{a8]+
r[9,9]*qt[a9]+r[9,10]*q[[a10]+r[9,1 11*qt{al 114+r[9,12]*qt{al2];

qc[al0]:=r[10,1]*qtfal J+r] 1 0.2)*qt[a2]+1[1 0,3)*qt[a3)+r[ 10,41*gt[ad)+
1| 10.S]*qt[a5]+r{10,6]*qt[a6]++r[ 10,7]*qtfa71+1{10,8]*qt[a8)+
r[10,91%qi[a9]+1[ 10, 10)*qt[al0]+1{10,1 I1*qt[al1]+r[10,12]*qt[a12];

qelal1):=r[11,1]*qtfal]+r[1 1.2)*qt[a2]+r[11,3]*qt[a3]+
r[11,4]*qt{ad]+1[11 S1*qtfasS]+r{11 6]*qt[ab]+
r[11,71*qt[a7}+1[11,8]*qtfa8)+r[11,9]*qt[a9)+
r[11,101*qtfal10]+r[11,1 11*qifal 1]+r[11,12]*qt[a12];

gclal2]:=rf12,1 J*qulal ]+ 12,21*qt[a2]+r[ 2 2.31*qt[a3]+
r[12,4}*qt[ad]+1[1 2,5)*qt[a51+1[12,6)*qt{ab]++1] 12,7)*qi[a7 )+
r[12.8]*qt[a8]+r[l2,9]*ql[39]+r[12.10]*qt[310]+r[l2. I1}*qtfal 1]+
r[12,12)*qu[al 27;

integer);
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begin

ni{al}:=k{1,1}*qc[al}+k[] 21*qela2}+k(1 J3)*qefa3]+k[1] A¥qcladl+
k[1,5]*qc[a5]1+k{1 61*qcfa6]++k(1 J1*qcfa7]+k{l 81*qcla8l+
k[1,91*qc(a9]+k[1 ,10]*qc[al0]+k{1,1 11*qclall]+k(1 J121*qefal2]:

nl[a2]:=k[2,1]*qec[al ]+k[2,2]*qc[a2]+k[2,3]*qc[a3]+k[2,4]*qc[a4]+
k[2,5]*qc[aS]+k[2,6]*qc[a6]++k[2.?]*qc[a7]+k[2,8]*qc{38]+
k[2.91*qc[a9]+k(2, 10]*qc[al0]+k{2,11]*qc(al 11+k(2,121*qc[al2];

nl[a3]:=k[3,1]*qc[al ]+k[3,2]*qc[a2]+k[3,3]*qc[a3]+k[3,4]*qc[a4]+
k[3,5]*qc{35]+k[3,6}*qc[a6]++k[3,?1*qc[a7]+k[3,8]*qc[a8]+
k[3‘9]*qc[a9]+k[3.l0]*qc[a10]+k[3.1 1]*gclal 1)+k(3,121*qc[al2];

nl[ad]:=k[4,1]*qc[al J+k(4,21*qe[a2]+k[4,3]*qc [a3]+k[4,41*qc[ad]+
k[4,5]*qc[a5]+k[4,6]*qc[a6]++k[4,?']*qc[a’?]+k[4,8]*qc[a8]+
k[4,9]*qc_{a9]+k[4,10]*qc[a10]+k[4,1 11*qc(al 1]+k{4.12)*qc[al2]

nl[a5]:=k[5,11*qclal]+k(5 ,2]*qc[32]+k[5,3]*qc[a3]+k[5,4]*qc[a4]+
k[S,S]*qc[a5}+k[5,6]*qc[a6]++k[5,7]*qc[a7]+k[5.8]*qc[a8]+
k[5.9]*qc{a9]+k[5,10]*qc[310]+k[5,1 17*qc[al 171+k{5,12]*qe[al2];

nl{a6]:=k[6,1]1*qclal ]+k[6,2]*qc[a2]+k[6,3]*qc[a3]+k[6,4]*qc[a41+
k[6,5]*qc[;15]+k[6,6]*qc[a6]++k[6,7]*qc[a7]+k[6,8]*qc[a8]+
k[6,9]*qc[a9]+k[6,10]*qc{alO]+k[6,1 11*qclal 11+k(6,12)*qc[al2],

nl{a71:=k{7,1]*qcfal]+k{7.2] *qc{aZ]+k[?,3]*qc[a3]+k['?,4]*qc[a4]+
k[7,5]*qc[aS]+k[7,6]*qc[a6]++k[7,7]*qc[a7]+k[7,8]*qc[a8]+
k[?,9]*qc[a9]+k[7,lO]*qc[alO]H([?,l 11*qelall 1+k[7,12]1*qelal2];

ni[a8}:=k[8,11*qc[al ]+k[8,2]*qc[32]+k[8,3]*qc[a3]+k[8,4]*qc[a4]+
k[8,5]*qc[aS]+k[8,6]*qc[a6]++k[8,7]*qc[a?]+k[8,8}*qc[a8]+
k[8,9]*qc[a9]+k[8,10]*qc[a10]+k[8,1 1]*qgc[al 11+k([8,12]*gclal2];

nl[a9]:=k[9,1]1*qc[al ]+k[9,2]*qc[aZ]+k[9,3]*qc[a3]+k[9,4]*qc[a4]+
k[9,5]*qc[aS]+k[9,6]*qc[aﬁ]++k[9,'?]*qc[a’}]+k[9,8]*qc[a8]+
k[9,9]*qc[39]+k[9,10]*qc[alO]+k[9,l 11*qcfal 11+k[9,12]*qc(al2);

nl[a10}:=k[10,1T*qclal]+k( 10,21*qcfa2]+k(10,31*qcla3]+
k[10,41*qclad]+k{l 0,51*qclad1+k[1 0,6]1*qc[ab}+
k(10,71*qca7]+k{ 10,81*qc[a81+k[10.9}*qe[a9]+
k[10,10]*gc[al0]+k{10,1 {1*qefal 11+k{10,121*qclal2];

nl{all]:=k[11,] ]*qc[al]+k[1 l,2]*qc[32]+k[l 1,3]*qe[a3]+
k[11,41*qc[ad]+k[1 1,5]*qela5]+k[] 1,6]*qclab]+



k[11,7)*qe[a7]+k([11,8]*qc[a8]+k[11,9]*qc[ad]+
k{11,10]*qe[alO1+k[11,11)*qc[al L 1+k[11,12]*qc[al2];

nlfal2]:=k[12, 1]*qc[al]+k[12,2]*qc[a2]+k[12,3}*qc[a3]+

k[12,4]*qc[ad]+k[12,5] *qcla5]+k[12,6] *qcla6]+

kl IZ,?]*qc{a7]+k[l2,8]*qc[a8]+k[12,9]*qc[a9]+

k[12,10]*qc{al0]+k([12,1 I*qefal 1]+k[1 2.12]*qclal2];
end;

Begin Clrser;

(*Nguoi lap trinh: Vo nhu Cau*):
writeln('so thanh');

readIn(st);

writeln('so bac tu do'):;

readln(sbt);

writeln('tong so bac tu do'):

readln(tbt);

writeln('so bac tu do khong co chuyen vi"):
readln(sbk);

writeln{'so thu tu BTD khong co chuyen vi');
if(sbk<>0) then for i:=] to sbk do
readln(g[i]);

writeln('modun dan hoi');

readln(e);

writeln('so thanh loai 1');

readin{x);

writeln('so thanh loai 2y

readin(w);

writeln('so thanh chiu tai trong fan bo deu');
readin(y);

writeIn('so thanh chiu taj trong tap trung');
readIn(z);

1f(y<>0) then for i:=1 to y do

begin

writeln('cuong do tai trong'):

readln(cf(i]);

end;

tf(2<>0) then for i:=z1 to z2 do

begin

writeln('tai trongtap trung');

readin{ct[i]);

writeln(‘al');

readln(pt[i]);

writeln({'bl");

427



428

readln{pf[il);

end;

writeln('dien tich');

for i:=1 to stdo
readIn(dz[i]);
writeln('modun xoan');
fori:=1tostdo
readIn{mx[1]);
writeln('momen quan tinh x');
fori:=1 tostdo
readln(mgx[i]);
writeln{'momen quan tinh y');
for i:=1 to st do
readin{mqy[il)
writeln('momen quan tinh z);
for i:=1 to st do
readin{mqz[il};
writeln('xj');
fori:=1tostdo
readln(x[i]);
writeln('yy');

for i:=1 to st do
readin(yj[i]);
writeln('z)');

for i:=1 to st do
readln(zj{i]);
writeln{'x1l');

for i:=1 to st do
readln(x1[il);
writeln('yl');

for i:=1 to st do
readln(y1[il);
writeln('zl');

for i:=1 to st do
readIn(zI[i});

writeln('toa do diem xk');
for i:=1 to st do
readln(xk[i]);
writeln('toa do diem yk');
for i:=1 to st do
readIn(yk[11);
writeln('toa do diem zk');
for i:=1 to st do
readln(zk[i}):



writeln('BTD d1"):
for 1:=] to st do
readin(d1{i]);
writeln('BTD d2");
for i:=1 to st do
readln(d?2[i]);
writeln('BTD d3");
for i:=1 to st do
readln(d3[i]});
writeln("BTD d4');
for i:=1 to st do
readln(d4[i]):
writeln('BTD d5");
for i:=1I to st do
readln(d5[i]);
writeIn{'BTD d6"):
for i:=1 to st do
readln{d6[i]);
writeln('BTD d7");
for i:=1 1o st do
readIn(d7(i]);
writeln('BTD d8");
for i:=] to st do
readln(d8[i]);
writeln('BTD d9');
for i:=1 to st do
readln(d9[i]);
writeln{'BTD d10'):
for i:=] to st do
readln(d10[i]);
writeln('BTD d11');
for i:=1 to st do
readIn(d1 1[i]);
writeln('BTD d12');
for i:=1 to st do
readln(d12[i];
writeln('thanh fan tai trong');
for i:=1 to sbt do
readln{fnl[i]);

zl:==y+1; z2:=y+z; 73:=72+1; Z4:=X+1; 25:=x+w;

tinhm1;
if(x<>0) then for k:=1 to x do
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begin
al:=d1[k];a2:=d2[k);a3:=d3[k]; ad:=d4[k]; a5:=d5[k];
a6:=d6[k}; a7:=d7[K]; af:=d8[k]; a9:=d9[k]};
a10:=d10[k];al 1:=d11{k]; al2:=d12{k];
for k:=1to x do
begin
fori:=1to 12 do
for =i to 12 do m/[i,j):=ml[i,jl
end;
TS(m1,al ,a2.a3,a4,a5,a6,a7,a8,a9, 10,al1,a12);
end;
tinhm?2;
if(w<>0) then for k:=z4 to 25 do
begin
al::d1[k];a2:=d2[k];a3:=d3[k]; ad:=d4{k]; a5:=d5[K];
a6:=d6[k]; a7:=d7{k]; a8:=d8[k]; a9:=d9[k];
al0:=d10[k]);al 1:=d11[k]; al2:=d12[k};
for k:=z4 to 25 do
begin
fori:=1to 12 do
for j;=ito 12 do mfi,jl:==m2[i.3];
end;
TS(m?2,al .a2,a3,a4,a5,a6,a?,a8,a9,10,al 1,412}
end;
for i:=1 o sbt do
for ;=1 toi-1 do s[i.j):=s[:1];
tirthvt;

(*Goi chuong trinh con giai he FT*):
GHFT(s.f,qt,sbt);

(*Tinh chuyen vi 2 loai thanh*});

if(x<>0) then for k:=1 to x do
begin
al:=d1{k]: a2:=d2[k}; a3:=d3[k}; ad:=d4(k];
a5:=d5[k]; a6:=d6[k]; a7:=d7[k]; a8:=d8{k];
a9:=d9{k]; al0:=d10[k]; all:=dl11[k]; al2:=d12{K];
tinhcv{ge.qt.rl,al a2,a3,a4,a5,a6,a7,a8,29,a10.al 1.a12);;
end;

if(w<>0) then for k:=z4 to 25 do
begin
al:=d1{k]; a2:=d2[k]; a3;=d3(k}; ad:=d4[k];
a5:=d5[k]; a6:=d6[k]; a7:=d7[k}; a8:=d8[kl];
a9:=d9[k]; al0:=d10[k};all:=dl 1[k]); al12:=d12[k};
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tinhcv(qc,qt,r2,al,32,a3,a4,a5,a6,a?,a8,a9,alO,al [,a12);
end:

{(*Tinh noi luc trong 2 loai thanh*);
if(sbk<=0) then for ;=1 to sbk do qclglil]:=0:;
if(x<>0) then for k:=1 to x do
begin
al:=d1[k]; a2:=d2[k}; a3:=d3[k]; ad:=d4(k];
a5:=d5[k]; a6:=d6[k]; a7:=d7{k]; a8:=d8[k):
a%:=d9[k]; alQ:=d10[k]; all:=d11[k]; al2:=d12[k];

tinhnl(nl,q¢ k1 ,al,32,a3,a4.aS,a6,a?,38,a9,a10,al 1,a12);;

end;
1f(w<>0) then for k:=2z4 0 z5 do
begin
al:=d1{k]; a2:=d2[k]; a3:=d3[k}; ad:=d4[k]:
a5:=d5[k]; a6:=d6[k]; a7:=d7[k]; a8:=d8[k]:
a%:=d9[k]; al0:=d10[k}; all:=dli(k}]; al2:=d12[k]:
Tinhnl(nl,qc,k2,al .a2,a3,a4,a5,a6,a7,a8,a9,a10,al 1,1 2);
end;
if(y<>0) then for k:=1 to ydo
begin
nI[d2[k]]:=n1[d2[k]]—(cf[k]*cd{k];’Z);
nl[d6[k]]:=nl[d6[k]]-(cf[k]*sqr(cd[k])f’l 2);
nl[d8{k]]:=nl{d8[k]]~(cf[k]*cd[k],f2);
nl[d12[k]]:=n[{d12[k]]+(cf[k]*sqr(cd[k])/12);
end;
if(z<>0) then for k:=z1 to z2 do
begin
nl[d2[k]}:=nl[d2[k]]-(ct[k]*sqr(pf[k])*(2*pt[k]+
cdlk])fed3[k]):
ni{d6[k] ]f=n1[d6[k]]~(ct[k]*pt[k]*Sqr(Pf[kDqur(Cd[k]));
nl[d8[k]]:=nl[d8{k]]-(ct[k]*sqr(pt[k])*(cd[k]+
2*pflk])/cd3[k]);
nl[d12[k]]:=nl[d12[k]]+(ct[k]*pf[k}*sqr(pt[k])/sqr(cd[k]));
end;

{*Doc ket qua*);
writeln('chuyen vi'):

for i:=1 to sbt do
writeIn{qt[1]);

writeln('moi luc fb");

if(y<>0) then for k:=1 to ydo
begin

writeln(nl[d2[k]]);
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writeln(nl[d4[k]D);
writeln(ni[d6[k1]);
writeln(nl[d8[k]]};
writeln(nl[d10[k1});
writeln(nl[d12[k]]);
end;

writeln('noi loc tt');
if(z<>0) then for k:=zl to 72 do
begin
writeln(ni[d2[k]1);
writeln(ni[d4[k1]);
writeln(nl{d6ik]]);
writeln{nl[d8[k]]);
writelo(nl[d10[k]])
writeln(nl[d12{k]]);
eqd;

writeln('noi luc ktt ');
for k:=z3 to x do
begin
writeln(nl[d2[k]1);
writeln(ni[d4[k]1]);
writeln{(nl[d6{k]]);
writeln{nl[d8[k]}):
writeln(ni[d10{k]]};
writeln(nl{d12[k]D:
end;

writeln('no luc trong cot’);
if(w<>0) then for k:=z4 to 25 do
begin
writeln(nl[d1[k]});
writeln(n![d5[k]1);
writeln(nl{d6[k]1);
writeln(nl[d7{k]]):
writeln(nl[d11[k]]}
writeln(nl[d12[k]]);
end;

readlin;

end.



Program CTR19_Tinh _gia_tri_rieng_lon_nhat_cho_he _gian;

Uses crt;
Type

mtl= array[1..10,1..10 ] of real ; mt2= array[1..10] of real ;
Var i,j,k,p,sn,st,sbt,n:integer; d1,d2,d3,d4:arra
cI,cZ,bl,el,d,cd.d(,e,y,vtrn,l,mm.xl,x2,y1

S,m,da,u,b,x:mt]:
tt,gtrln,c:real;
Procedure NDMT(var a,u:mtl;n:integer);
Var ijp:integer; c:real:
begin
p=0;
REPEAT
p:=p+1;
if(alp,p]<>0)then
c:=1/alp,pl;
for j:=! ton do
begin
a[p,j]:=alp,jl*c;
Ulp.jl:=U[p,jj*c:
end;
for i:=1 to n do
if(i<>p) then
begin
c:=ali,p];
for j:=1 to n do
begin
afi,jl:=a[ij]-a[p,j]*c;
Ulij):=ULL,j}-Ulp jJ*c;
end;
end;

UNTIL(p=n):
end;
Procedure TGTRLN(a x:mt] Jn:integer);
begin
k:=0;
REPEAT
ki=k+1:
fori:=1 to n do
begin
Bli,k]:=0;
for p:=1 to n do
Bli.k]:=B[ik]+Afi,p] * Xlp.k);
end;

y[1..10] of integer;
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if (X[1,k]<>0) then Y[k]:=B[1.kI/X[1.k];
for i:=1 ton do
begin
if(Y{k]<>0) then
X[ik+1]:= Bli,k}/Y(k];
end;
UNTIL (abs(Y[k}-Y[k-1D)<0.0001);
for =1 to sbt do VTRN[i}:=X[i.k+1};
GTRLN:=YT[k];
end;
Begin clrscr;
(*Nguoi lap trinh :Vo nhu Cau*);
writeln('nhap so thanh’);
readin(st);
writeln('nhap so BTD co chuyen vi');
readin{sbe);
writeln('toa do x1');
for i:=1 o st do readln(x1[i]};
writeln('toa do x2');
for i:=1 to st do readIn(x2(i]);
writeln('toa do y1');
for i:=1 to st do readln(y1[i]);
writeln('toa do y2');
for i:=1 to st do readIn(y2[il):
writeln{'nhap dien tich’);
for i:=1 10 st do readin{dt[il);
writeln('nhap modun dan hoi');
for i:=1 to st do readln(e[i]);
writeln('nhap BTD d1');
for 1:=1 1o st do readln{d1[il);
writeln('nhap BTD d2');
for i:=1 to st do readln(d2{i]);
writeln('nhap BTD d3%;
for 1:=1 to st do readin(d3[il]);
writeln('nhap BTD d4');
for i:=1 to st do readln(d4{i]);
writeln('nhap ti trong’);
readln(tt);

(*Ghep cac MTDC rieng*);

fori:=1 tostdo

begin
cd[i]:=sqrt{sqr(x2{i]-x1 [i+sqgr(x2[i]-x1[i]});
1[i}:=(x2(i]-x1[il)/cd([i); mm[i]:=(y2{i]-y1{i])/edlil;
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bI[i]:=sqr(1[i])*e[i]*dt[i]/cd[i]; cl{th=I{i]*mm[i]*e[i]*dt[i]/cd[i);
dli]:=sqr(mm{i)y*e[i]*dt[i}/cd[i];
s(dL[i].d1[i]]:=s[d1[i],d1[i]]+b1[i];-
s(d1[i],d2{i]]:=s{d 1{i],d2[i]}+e[i];
s[d2[1],d2[i1]:=s[d2[i],d2[i]]+d[i];
s[d[i).d3(i]]:=s[d1[i),d3[i]}-bi[i];
s{d2[i],d3[i]]:=s[d2[i],d3[i]]-e1{i];
s[d3[i].d3[i)):=s[d3[i),d3[i)]+b1{i];
s{d1[1]).d4[i]]:=s[d1[i],d4[i]]-el[i];
s[d2[i},d4(i]):=s[d2[i],d4[i]]-d[i];
s[d3[i].d4[i]):=s{d3[i],d4[i]]+e 1 [i];
s[d41],d4[i1]:=s[d4[i],d4[i]]+d[i];

end:

for i:=1 to sbt do

for j:==1101-1 do slijli=s[j,i];

(*Ghep cac ma tran khoi luong rieng *);

for t:=1 to st do

begin
cl[if:=tr*dt[i]*cd[i]/3; c2li):=cl[1]/2;
m[dl[i],dl[i]]:=m[dl[i],dl[i]]+cl[i];
m([dI[i].d2{i]}:=m[d1[i],d2[i]]+0;
m{d2{i),d2[i]]:=m{d2{[i],d2[i]J+c1{i];
m[d1[i],d3[i]]:=m[d1[i],d3[i]]+c2[i];
m[d2(i].d3[i]]:=m(d2{i],d3[i]]+0;
m[d3[i],d3[i]]:=m[d3[i],d3[i]]+c1[i];
m[d1[i).d4[i]]:=m(d1[i],d4[i]}+0;
m[d2[i],d4[i]]:=m[d2[i],d4[i]]+c2][i];
m[d3[i],d4(i])]:=m[d3[i],d4[1]]+O0;
mid4{i].d4[i]]):=m[d4[i],d4[i]]+c1{i]:

end;

for i:=1 to sbt do

for p=11t01i-1 do m[i,jl:=mj,i];

(*Goi chuong trinh con de ngich daoc MT m*);
fori:=1 1o sbt do

for j:=1 to sbt do

begin

1f(i=)) then uli,j]:=1;

if(i<>j) then ufi,j]:=0;

cnd;

NDMT(m,u.sbt):

{*Xac dinh ma tran a de tinh lap*};
for i:=1 to sbt do
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for j:=1 to sbt do

begin
a[i,j1:=0; for k:=1 to sbt do
ali,jk:=ali,jl+uliki*sk.jl;

end;

(*Goi chuong trinh con de tinh gia tri rieng lon nhat*);

for i:=1 to sbt do x[i,1}:=1;

TGTRLN(a,x,sbt});

(*Doc ket qua®);
writeln('vecto rieng n');
fori:=1 to sbt do
writeln(VTRn[il);

writeln('Gia tri rieng lon nhat);
writeln(GTRLNY;

readin;

end.



Program CTR20 Tinh —gla_tri_rieng_be_nhai_cho_he _gian;
Uses crt;

Type

mtl=array[1..10,1..10 ] of real ;mt2=

array[1..10] of real ;
Var i,jk,p,

sn,st,sbt,n:integer; d1 d2,d3,d4:array[1..10] of integer

cle2blel.dcddie,y,virl Jmm,x1,x2,y1,y2:mt2:
s.m,a,u,b,x:mtl;

it,gtrbn,c:real:

Procedure NDMT(var a,u:mt Lin:integer);
Var

begin
p:=0;
REPEAT
pi=p+l1;
if{a[p,pl<>0)then
¢:=1/ap,pl;
for j:=1tondo
begin
alp.jl:=alp,jl*c;
Ulp.jl:=Ulp,jJ*c;
end;
for i:=1 ton do
if{i<>p) then
begin
c:=a[1,p);
forj:=1tondo
begin
a[njl:=ali,j)-afp,j]*c;
ULL,j1:=U[i,j]-Ulp.j)*c:
end;
end;

Lj,p :integer; c:real:

UNTIL{p=n);
end;
Procedure TGTRLN(a,x:mt1 n:integer);
begin
k:=0;
REPEAT
k:=k+1;
fori:=1 ton do
begin
B{i.k]:=0;
for pi=1 to n do

Bli,k]:=Blik]+Alip] * X[pk];
end;
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if (X[1,k]<>0) then Y[k]:=B[1.kV/X[1.k];
for i:=1tondo

begin
if(Y[k]<>0) then
X{i.k+1]:= Bli,kl/Y[K]:
end;

UNTIL (abs(Y{k]-Y[k-1])<0.0001);
for i:=1 tosbt do VTRI1[i]:=X[ik+1];

GTRBN:=1/Y[k];

end;

Begin clrscr;

(*Nguoi lap trinh :Vo nhu Cau*);

writeln{'nhap so thanh');

readIn(st);

writeln('nhap so BTD co chuyen vi’);

readln(sbt};

writeln('toa do x1');

for i:=1 to st do readin(x1[i]);

writeln('toa do x2');

for i:=1 to st do readln(x2[i]);

writeln('toa do y1');

for i:=1 to st do readIn(y1l[i])

writeln('toa do y2');

for i:=1 to st do readln(y2[il);

writeln('nhap dien tich');

for i:=1 to st do readln(dt[i});

writeln('nhap modun dan hoi’),

for i:=1 to st do readIn{e[i]};

writeln('nhap BTD d1');

for 1:=1 1o st do readln(d1[i]);

writeln('nhap BTD d2');

for i:=1 to st do readin(d2[i});

writeln{'nhap BTD d3');

for i:=1 to st do readin(d3[i]);

writeln('nhap BTD d4');

for i:=1 to st do readIn(d4{i]);

writeln('nhap ti trong’);

readln(tr);

(*Ghep cac MTDC rieng*);

fori:=1 te st do

begin
cd(il:=sqrt(sqr(x2[i]-x 1[i])+sqr(x2[1]-x1 1y,
1[i]:=(x2[i]-x1[iD/cd{i]; mml[i]:=(y2[i}-y1[i])}/cdlil;
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bl [i]:=sqr(l[i]y*e[i]*dt]i)/cd][i]; clil:=l[il*mml[i]*e[i]*dt]i)/cd[i];
d[i]:=sqr(mm{i]y*e{i]*dt[i)/cd[i];
s[d1[i],d1{i]):=s[d1fi],d1(i]]+b1{i];
s[d1[i].d2[i]):=s[d1[i]),d2[1]]+el[il;
s{d2{i],d2[i]]:=s[d2[i],d2[i]1+d[i];
s(d1[i],d3{i]]:=s[d1[i],d3{i]]-b1[i]:
s[d2[i],d3[1])]:=s[d2[i],d3[i])-e1[i]:
sld3[i],d3[i]]:=s[d3[i],d3[i]]+b1[i];
s[d1{i),d4[i]]:=s{d1{i],d4[i]]-el[i};
s[d2[1),d4[i1]:=s[d2[i]),d4[i]}-d{i];
s[d3[i},d4[i)}:=s[d3[i].d4[i}]+el[i];
s{d4[i],d4[i]]:=s[d4[i].d4[1]]+d[i];

end;

for i:=1 to sbt do

for 3:=1 toi-1 do s[i,)]:=sf}.il;

(*Ghep cac ma tran khoi luong rieng *);

for i:=1 to st do

begin
clli]:=et*dt[il*ed[i)/3; c2[i]:=c1[i]/2;
m[dl[i},d1[i]}:=m[d1[i},d1[i]}]+c1[i];
m[d1[i],d2[i]]:=m[d1[i],d2[i]]+0:
m{d2fi],d2[i]]:=m{d2(i),d2[i]}+c1[i];
m[d1[i],d3[i]}:=m[d1[i],d3[i]]+c2[i]:
m[d2[i],d3[i}]:=m[d2[i].d3[i]]+0;
m{d3{i],d3[i]]:=m[d3[i),d3[i]]+c1[i];
m[d1[i],d4(i]]:=m[d1[1],d4[i]]+0;
m[d2[i],d4[1)]:=m[d2[i],d4[i]]+c2[i];
m{d3{i],d4[i]]:=m[d3[i],d4[i]]+O;
m[d4[i],d4{i]]:=m[d4[i].d4[i]}+c1[i];

end;

for i:=1 to sbt do

for ;=1 toi-1do m{ijl:=m[j,il;

{*Goi chuong trinh con de ngich dao MT m*);
for 1:=1 to sbt do

for j:=1 to sbt do

begin

if(i=) then ufi,j]:=1;

if(i<>j) then u[i,j]:=0;

end;

NDMT(m,u,sbt);

{*Xac dinh ma tran a de tinh {ap*);
for i:=1 to sbt do
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for j:=1 to sbt do
begin
af1,j]:=0; for k:=1 to sbt do
a[i.j]:=ali,j]+uli.k]*s[k.jl;
end;

(*Goi chuong trinh con de ngich dao MT a*);
for i:=1 10 sht do

for j:=1 to sht do

begin

if(i=3) then ufi,j}:=1;

if(i<>)) then ufi,j]:=0;

end;

NDMT{a,u,sbt};

(*Goi chuong trinh con de tinh gia tri rieng be nhat*);
for i:=1 to sbt do x[1,1):=1;
TGTRLN(u,x,sbt};

(*Doc ket qua*});
writeln('vecto rieng 1');

for i:=1 to sbt do
writeln{ VTR 1{i]);
writeln('Gia tri rieng be nhat’),
writeln(GTRBN);

readln;

end.



Program CTR21_Tinh _gia_tri_rieng_lon_nhat_cho_he_khung;
Uses crt; :
Type
mtl=array[1..10,1..10 ] of real ; mt2= array[1..10] of real ;
Var i,).k.p,sn,st,sbt,ninteger; d1,d2,d3,d4,d5,d6:array[1..10] of integer;
aI,bI,c1,c2,c3,c4,c§,c6,c?,cd3,mq,g1.g2,g3,g4,od,dt,e,y,vtrn,l,mm,
x1.x2,y1,y2:mt2;
s.m,me,me,r,a,u,b.t.rc,x:mtl;
ttgtrin,c:real;
Procedure NDMT(var a,umil):
Var ijp ‘integer; c:real;
begin
p:=0;
REPEAT
pi=p+l;
if(a[p,p]<>0)then
c:=1/a[p,pl;
for j:=1 ton do
begin
alp,j):=alp,j)*c;
Ulp,jl:=Ufp.jT*c;
end;
fori:=1tondo
if(i<>p) then
begin
c:=ali,p];
for j:=1 to n do
begin
aft)]:=ali,jl-a[p,j]*c;
Ul,j1:=Uli,j]-U[p,jl*c;
end;
end;

UNTIL(p=n);
end;
Procedure TGTRLN(a,x:mt1l n:integer);
begin
k:=0;
REPEAT
k:i=k+1;
for i:=1 tondo
begin
Bli,k]:=0;
for p:=1 ton do
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Bli.k):=B[i.k]+Al[Lp} * X[p.Kk];
end;
if (X[1,k]<>0) then Y{k]:=B[1.k}/X[1.k];
fori:=1 tondo

begin
if(Y[k1<>0) then
X[ik+1]:= B[i,k)/YIk];
end;

UNTIL (abs(Y[k]-Y[k-1])<0.0001);
forir=1tondo VTRnli]:=X[1k+1];
GTRLN:=Y[k];
end;
Begin  clrscr;
(*Nguoi lap trinh :Vo nhu Cau*);
writeln('nhap so thanh’);
readIn(st);
writeln('nhap so BTD co chuyen vi');
readin{sbt};
writeln('nhap toa do x1);
for i:=1 to st do readIn(x1{il);
writeln(‘'nhap toa do x27;
for i:=1 to st do readln(x2[il);
writeln('nhap toa do y1');
for i:=1 to st do readln(y1{i])
writeln('nhap toa do y2');
for i:=1 to st do readin(y2[i});
writeln('nhap dien tich’);
for i:=1 to st do readln(dt[il);
writeln(‘'nhap modun dan hoi’);
for i:=1 to st do readln(e{1]);
writeln('nhap momen quan tinh");
for i:=1 to st do readln(mgq[i]);
writeln('nhap BTD d1');
for i:=1 to st do readin(d1[1]);
writeln('nhap BTD d2');
for i:=1 to st do readln(d2[i]);
writeln('nhap BTD d3°);
for i:=1 to st do readln(d3(i]);
writeln('nhap BTD d4"),
for i:=1 to st do readln(d4[i]};
writeln('nhap BTD d5');
for i:=1 to st do readln(d5{i]);
writeln('nhap BTD d6");
for i:=1 to st do readIn(d6[i});



writeln('nhap ti trong'),
readln(tt);

(*Ghep cac MTDC rieng*);
for i:=1 to st do
begin
cd[i]:=sqrt(sqr(x2{i]-x I [iD+sqr(y2fi}-y1fi]));
li):=(x2[i}-x1{il)/cd[i); mm[i}:=(y2[i]-y1[i])/ed[i]:
cd3(i]:= sqr(cd[iD)*cd(i];
if(((cd3[ij<>0) and (cd[i]<>0)) and (sqr(cdfi])<>0)) then
begin
gllil:=12*e[i)*mq[i)/cd3[i); g2li]:=6*¢[i]*mq[il/sqr(cdfi));
g3[i]:=de[i]*e[il/cd[i]; gafi):=e[i)*mq]i]/cd[i];
end;
cl [i]:=g3[i]*sqr(l[i])+gl[i]*sqr(mm[i]);
c2[i]:=(g3[iI-gl [i])*1fi)*mm(i]; c3li]:=g3[i]*sqrimm[i)+g [i]*sqr(l{i]);
c4(i):=g2[i]*mml[i]; c5[il=g2[i]*1[i}; c6[i]:=4*g4[i]; CT[i]:=2*g4[i];
s[dI[i)d1{i]):=s[d1[i],d1{i]}+c1[i];
s[d1{il.d2[i]):=s[d1[i],d2[i]]+c2[i];
s[d2[1},d2[i]):=s[d2(i],d2[i]}+c3[i);
s[A1{il.d3[i]]:=s[d1[i],d3[i]]+c4][i];
s[d2[1],d3[i]):=s[d2[i],d3[i]}-c5[i]:;
s[d3{il,d3[i}]):=s[d3[i],d3[i]]+c6[i];
s[d1[i],d4{i]):=s[d 1 [i],d4[i])-c1[i];
s[d2{i],d4[i1]:=s[d2[i],d4[i]]-c2{i];
s[d3[i],d4[i]]:=s[d3[i],d4[i]]-c4[i];
std4{il,d4[i]):=s[d4[i],d4[i])+c1[i];
s[d1[i1,d5[i]):=s[d1[t],d5[i)3}-c2[i];
s{d2(1].d5[i]]:=s[d2[i],d5[i]]-c3[i];
s[d3[i],d5(i]):=s[d3(i],d5[i]]4+c5[i];
s[d4{il.d5[i]):= s[d4[i),d5[i]]+c2{i];
s[d5[1],d5[i]):=s[dS[i],d5[i]}+c3[i):;
s[d1{il.d6[i]]:=s[d1[i],d6[i]]+c4[i];
s[d2[1],d6fi]]:=s[d2[i],d6[i)]-c5[i];
s[d3{i].d6[i]1:=s[d3[i1,d6[i]]+c7[i];
s[d4[1],d6[i]]:=s[d4[i],d6[i]]-cA[i];
s[d5[i].d6[i]]:=s[d5[i],d6[i})+cS[i];
s[d6[1].d6[i]]:=s[d6[i],d6[i]]+c6]i];
end;
for i:=1 10 sbt do
for j=l toi-1do s[i,jl:=s[j,i);

(*Ghep cac ma tran khoi luong rieng *)
for k:=1 to st do
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begin
for i:=1 to sbt do
for j:=1 to sbt do
begin t[1,1]:=1[k]; t[1.2]:=mmlk]; t{2,1]:=-mmfk]; t[2.2]):=1Kk]:
1[4,41:=1{k]; t[4,5]:=mmfk]; 15,4]:=-mm{k]; t[5,5]:=1[k]; i[6,61:=1;
end;
al [K}:=tt*dt{k]*cdk]/6; b1{k):=tt*dt[k]*cd[k]/420;
for i:=1 to sbt do
for j:=ito sbt do .
begin me[1,1]:=2*al[k]; me[1,4]):=al[k]; me(1,1]:=2*al{k];
me[2,2]:=156*bl1[k]; me[2,3]:=22*cdk]*b1[k]; me[2,5]:=54*b1{K];
me[2.6]:=-13*cd[k}*bL[K]; me[3,3]:=4*sqr(cd[k])*b1(k];
me[3,5]:=13*cd[k}*bl[k]; me[3.6] =-3*sqr(cd{k})*bl{k];
mef4.4}:=2*allk]; me[5,5]:=156*b1[k]; me[5,61:=-22*cd[k]*b1[k];
me[6,6]:=4*sqr(cd(k])*bI[k];
end;
for i:=1 to sbt do
for j:=1 to i-1 do meli,j):=me[j.il;
fori:=1 to shtdo
for j:=1 to sbt do tefi,jl:=t[j.10
for i:=1to sbt do
for j:=1 to sbt do
begin
rf1,j1:=0; for p:=1 to sbtdo r[i,j]:=r[i,j]+tc[i,p]*me[p,j];
end;
for i:=1 to sbt do
for j:=1 to sbt do
begin
me[i,j]:=0; for p:=1 tosbt do mc[i,j]:=mc[i,j]+r[i,p]*t[p,j];
end;
mid1[i] A1[i}]:=s[d1[i],d1[i]]+mc[1,1];
m[d1{i],d2[i]]:=m[d1{i] A2{i]1+mc[1,2];
m[d?.[i],d2[i]]:=m[cl2[i],d2[i]]+mc[2,2];
m[dl[i],d3{i]]:=m[dl[i],d3[i]]+mc[1.3];
m[d2[i],d3[i]]:=m[d2[i],d3[i]]+mc[2,3];
m[d3[i],d3[i]]:=m[d3[i],d3[i]]+mc[3,3];
mfd1{i],d4[i}]:=m[d1 [i],d4[i]]+me[1.4]);
m{d2{i],d4[i]]:=m[d2{i],d4[i]}+mc [2.41:
m[d3[i],d4[i]]:=m[d3[i],d4['1]]+mc[3.4];
m[d4[i],d4[i]]:=m[d4[i],d4[i]]+mc[4,4];
m[dl[i],dS[i]]:=m[d1[i],d5[i]]+mc[1,5];
m[d2[i],dS[i]]:=m[d2[i],d5[i]]+mc[2,5];
m[d3[i],dS[i]]:=m[d3[i],dS[i]]+mc[3,5];
m[d4[i],dS[i]]::m[d4[i],dS[i]]+mc[4.5];



m[dS[i],d5[i]]:=m[d5[i],d5[i]]+mc[5,5];
m[dl[i],d6[i]]:=m[d1[i],d6[i]]+mc[1,6];
m[d2[i],d6[i]]:=m[d2[i],d6[i]]+mc[l,1];
rn[d3[i],d6[i]]:=m[d3[i],d6{i]]+mc[1.1];
m[d4[i],d6[i]]:=m[d4[i],d6[i]]+mc[1,l];
m[clS[i],d6[i]]:=m[d5[i],d6[i]]+mc[l,1];
m[d6[i],d6[i]]:=m[d6[i],d6[i]]+mc[6,6];
end;
for i:=1 to sbt do
for ;=1 toi-1 do m[i,j):=mj,i];

(*Nghich dao MT khoi luong*};
for i:=1 to sbt do
for j:=1to sht do
begin
if (1<>j) then ufi,jl:=0;
if(i=j) then ufi,jl:=1;
end;
NDMT(m,u);
{(*Xac dunh ma tran a de tinh lap*);
for i:=1 to sbt do
for j:=1 to sht do
begin
afi,j1:=0; for k:=1 to sbt do
afi,j):=ali,j}+ulik]*s[k,j];
end;

(*Qua trinh tinh lap de xac dinh gia tri rieng lon nhat va vec to rieng¥);
for i:=1 to sbt do (X[1,1]):=1;
TGTRLN(a,x,sbt);

(*Doc ket qua*);
writeln('vecto rieng n');

for i:=1 to sbt do
writeln(VTRn[1]);

writeln('gia tri rieng lon nhat');
writeIn(GTRLN);

readln;

end.
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Program CTR22_Tinh _gia_tri_rieng_be_nhat_cho_he_khung;
Uses crt;
Type
mtl= array[1..10,1..10 ] of real ; mt2= array[1..10) of real ;
Var i,j.k,p,sn,st,sbt,n:integer; d1.d2,d3,d4,d5,d6:array[1..10] of integer;
al bl.cl,c2,c3,c4,c5,c6,c7,cd3,mq,gl,g2.g3,g4.cd.dte,y.virl J,mm,
x1,x2,y1.y2:mt2;
s,m,me,mc,r,a,u,b,ttc,xmil;
it,girbn,c:real;
Procedure NDMT(var a,u:mt1;sbt:integer);
var i,j,p:integer; c:real;
begin
p:=0;
REPEAT
p=p+1;
if(alp,p}<>0)then
begin
c:=1/a[p.pl;
for j:=1 to sbt do
begin
a[p,jl:=a[p,jl*c:
Ulp,jl:=Ulp.j}*e;
end;
for 1:=1 to sbt do
if(i<>p) then
begin
c:=ali,pl;
for j:=1 to sbt do
begin
ali,jl:=ali.jl-alp.jl*c:
Uli,jl:=U,3]-Ulpgl*e;
end;
end
end;
UNTIL(p=sbt);
end;
Procedure TGTRﬂN(a,x:mI1;n:imeger);
begin
k:=0;
REPEAT
ki=k+1;
for i:=1 to n do
begin
Bl k]:=0;
for p:=1 tondo



Bli,k]:=Bli.k]+A[i.p] * X[p,k};
end;
if (X[1.k]<>0) then Y[k]:=B[1k]/X[1 k];
fori:=ltondo

begin
if(’Y[k]<>0) then
X[ik+1):= B[i.k)/YIk];
end;

UNTIL (abs(Y[k)-Y[k-1])<0.0001);
forii=ltonde VTRI[i]:=X{i,k+1]:
GTRBN:=1/Y[k];

end;
Begin clrscr;
(*Nguoi lap trinh :Vo nhu Cau*);
for i:=1 to sbt do
for j:=1 to sbt do

begin

if (i<>j) then ufi,j]:=0;

if(i=j) then u[i,j]:=1;

end;
writeln(‘nhap so thanh');
readin(st);
writeln('nhap so BTD co chuyen vi');
readln{sht);
writeln('nhap toa do x1";
for 1:=1 to st do readln(x1[i]):
writeln{'nthap toa do x2");
for 1:=1 to st do readlIn(x2[i]);
writeln('nhap toa do y1");
for i:=1 to st do readin(y1[i]);
writeln('nhap toa do y2);
for ;=1 to st do readin(y2[i]);
writeln('nhap dien tich');
for 1:=1 to st do readIn(dt{i]);
writeln('nhap modun dan hoi');
for i:=1 to st do readln(e[i]);
writeln('nhap momen quan tinh');
for 1:=1 to st do readin(mq(i]);
writeln('nhap BTD d1"):
for iz=1 to st do readln(d1{i});
writeln('nhap BTD d2');
for i:=1 to st do readIn{d2[i]);
writeln('nhap BTD d3");
for :=1 to st do readln(d3[i]);
writeln('nhap BTD d4");
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for i:=1 to st do readin(d4[i]);
writeln('nhap BTD d5");

for i:=1 to st do readln(d5[il);
writeln{'nhap BTD d6');

for i:=1 to st do readln{d6(i]);
writeln('nhap ti trong');
readln(tt);

(*Ghep cac MTDC rieng*);

fori1:=1 to st do

begin
cd[i]:=sqrt(sqr(x2[i]-x1[i])+sqr(y2[i]—y1[i]));
iil:==(x2[i)-x L{i])/ed[1]; mm{i]:=(y2[i}-y1[i})/edi];
cd3{i]:= sqr(cd[i]Y*edlil;
if(((cd3[il<>0) and (cd[i}<>0}) and {sqr(cd[i})<>0)) then
begin
gl[il:=12*e[i]*mq[i}/cd3[i]; g2[i]:=6*e[i]*mq[i}/sqr{cd[i]};
g3[i]:=dt[i}*eli)/cd[i}; g4lil:=e[i]*mqlil/cdlil;
end;
clli]:=g3[i)*sqr([iD)+gl [1)*sqr(mm(1]);
c2[il:=(g3[1]-g1 GDFI*mml[il; c3(i):=g3 i *sqr(mm[i})+g1[i}*sqr(i{1]);
cali}:=g2lil*mml[il; c5[i}:=g2[il*1il; c6(il:=4*ga(i); c7[il:=2*galk
s[d1[i},d1{i]]:=s[d1[1],d1{i]}+c11];
s[d1{i],d2[i}}:=s[d1[i},d2(i)}+c2[il;
s[d2{i],d2[i]]:=s[d2[i].d2[i]]+c3[il;
s[d1[1),d3[i]):=s[d1{i],d3{i]]+c4li];
s[d2[i].d3[i}]:=s[d2[i},d3[i]}-c301];
s[d3(1],d31i]]:=s[d3[i],d3[i]]+cOlil;
s[d1[i},d4[i]):=s[d1{i].d4{i]]-c1[i};
s[d2[i],d4[i}1:=s[d2[i},d4[i}]-c2[1];
s{d3(1),d4{i]]:=s(d3[i],d4[i]]-c40];
s[d4[i],d4{i]]:=s[d4{i],d41i]]+c1(i];
s[d1[i],d5[i1}:=s[d1[i},d5[1}}-c2[il;
s[d2(1],d5[i]]:=s[d2[i].dS[i]]-c3{1];
s[d3[i},d51i]]:=s[d3{i].d5{i]]+e50il;
s[d4[i],d5[11):= s[d4[i],d5[i}1+c2[i];
s[d5[i),d5[i]]:=s[d51i],d5[i1]+c30];
s[d1[i),d6fi]]:=s[d1{i].d6[1]]+c4{i];
s[d2[i],d6[i)}:=s[d2[i},d6[i1}-c3(1];
s[d3(i),d6[il]:=s[d3[i],d6[i]]+c7(il;
s[d4[i),d6li]]:=s[d4{i].d6[i]]-c4li};
s[d5[i],d6[i]}:=s[d5[i).d6lil+c5[i);
s[d6fi],d6[11]:=s[d6[i].d6[i1]+coli];

-~ end;
for i:=1 to sbt do
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for j:=I toi-1 do s[i.,)]:=s[},il;

(*Ghep cac ma tran khoi luong rieng *)
for k:=1 to st do
begin

for i:=1 to sbt do
for j:=1 to sbt do

begin t[1,1]:=1[k): t[1,2]:=mm[k]; t{2,1]:=-mm[k]; t[2,2):=1{k];
t[4.4]:=I[k}; t[4,5]:=mm[k]; t[5,4]:=-mm]K]; t[5,5]:=1[k]; 1[6,6]):=1;

end;

al[k):=uw*dt[k]*cd[k]/6; bl[k] =rr*dik]*ed[k]/420;

for i:=1 to sbt do

for j:=i to sht do

begin me[1,1]:=2*a][k]; me[1,4]:=al[k]; mef1,1]:=2*al{k];

me[2,2):=156*b][k]; me{2,3]:=22%cd[k]*b1[k]; me[2,5]:=54*b][k]:
me[2,6]:=-13%cd[k]*bl [K]; me(3,3]:=4*sqr(cd[k])*bi[k];

me[3,5):=13*cd[k]*bl[k); me[3,6]:=-3*sqr(cd{k])*b1 [k];

me{4,4]:=2*al[k]; me[5,5):=156%b1 (k1; me[5,6]:=-22*cd[k]*bl [k];

me[6,6]:=4*sqr(cd{k])*b1[k]:
end;

for i:=1 to sbt do

for j:=1toi-1 do me[i,j]:=me(},il;

for i:=1 to sbt do

for j:=1 to sbt do tefi,jl:=t[j.i);

for 1:=1 to sbt do

for j:=1 to sbt do

begin

r[1,j]:=0; for p:=1 to sbt do r[i.j]:=r[iJ]+lc[i,p]*me[p,j];

end;

for i:=1 to sbt do

for j:=1 to sbt do

begin

me(i,j]:=0; for p:=1 to sbt do mc[i,j]:=mc[i,j]+r[i,p]*t[p,j];

end;
m{dl1[i],d1[i]]:=m[d1 [LdI[i]]+me[L,1];
m[dl[i}.d2[i]}:=m[dl[i}.dZ[i]]+mc[I,2];
m[d2[i],d2[i]]:=m[d2[i],d2[i]]+mc[2.2};
m{dl{i],dS[i]]:zm[dl[i],d3[i]]+mc[l,3];
m[d2[i],d3[i]}:=m[d2[i}.d3[i]]+mc[2,3];
m[d3[i],d3[i]]:=m{d3{i],d3{i]]+mc[3,3];
m{dl[i],d4[i]]:=m[dl[i],d4[i]]+mc[l,4];
m[d2[i],d4[i]}:=m[d2[i],d4[i]]+mc[2,4];
m[d3[i],d4{i]]:=m{d3{i],d4[i]]+mc[3,4};
m[d4[i],d4[i]]:=m[d4[i],d4[i]]+mc[4,4];
m[dI[i],d5{i]):=m[d1 (1).d5[1]}+mc[1,5];
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m[d2[i],dS[i]]:=m[d2[i],dS[i]]+mc[2,5]',
m[d3[i],d5[i]]:=m[d3[i],d5[i]]+mc[3,5];
m[d4[i],d5[i]]:=m[d4[i],d5[i]]+mc[4,5];
m[dS[i],dS[i]]:zm[dS[i],dS[i]]+mc[5,5];
m[dl[i],d6[i]]:=m[d1[i],d6[i]]+mc[1,6];
m[d2[i],d6[i]]:=m[d2[i],d6[i]]+rnc[1,1];
m[d3[i],d6[i]]::m[d3[i],d6[i]]+mc[1 AT
m[d4[i],d6[i]]:=m[d4[i],d6[i]]+mc[1,1];
m[dS[i],d6[i]]:=m[d5[i],d6[i]]+mc[1,1];
m[dé[i],d6[i]]:=m[d6[i],d6[i]]+mc[6,6];
end;
for i:=1 to sbt do
for j=1toi-1do mli,jl:=mi§il;

NDMT(m,u,sbt);

(*Tich MT mghich dao M va MTDC tong the*);
for i:=1 to sbt do
for 3:=1 to sbt do
begin
a[i,j1:=0; for ki=1 1o sbt do
afi,jl:=alij)+ulik}*s(k,j;
end;

(*Goi chuong trinh con ngich dao MT a*};
for i:=1 to sbt do

for j:=1 to sbt do

begin

if(i=j) then u[i,j]:=1; if(i<>]) then ufi,jl:=0;
end;

NDMT(a,u,sbt);

(*Qua trinh tinh lap de xac dinh gia tri rieng be nhat *);
for i:=1tosbtdo (X[i1]:=L;
TGTRLN(u,x,sbt);

(*Doc ket qua*);
writeln('vecto rieng’);

for ;=1 to sbt do
writeln( VTR 11{i]);
writeln('Gia tri rieng be nhat’);
writeln(GTRBN});

readln;

end.
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