Chuong 2. PINH THUC
Phan I. Huéng dan sit dung Maple

2.1 Dinh thic ctia ma tran

Cho A la ma tran vuong. Khi do:
e det(A): Tinh dinh thic cta A.
e adj(A) hay adjoint(A): Tim ma tran phu hop (hay ma tran pho) cia A.

e minor(A, i, J): Ma tran c¢6 dugc tit A bang cach b6 di dong i va cot |.

> A := matrix(3, 3, [-1, 2, -1, -2, 3, -5, -4, 5, 2]);

-1 2 -1
A=\ -2 3 -5
—4 5 2
> det(A);
15
> adj(A); #
31 -9 -7
24 —6 -3
2 -3 1

> minor(A, 2, 3); #

2

2.2 Giai hé phuong trinh bang phuong phap Cramer

e col(A, i): Cot tht i cia ma tran A.
e col(A, i..k): Ma tran dugc tao bdi cac cot i dén k ctia ma tran A.

e concat(A, B, ...): Ma tran dugc tao bing cach ghép cac ma tran hay céc cot lai v6i nhau.

Vi du 1. Giai va bién luan phuong trinh

xr, + 233'2 -+ 21’3 = O,
—2r1 + (m—2)zy + (m—5J)zz = 2
mxy + To + (m + 1)1’3 = —2.



> A:=matrix(3, 3, [1, 2, 2, -2, m-2, m-5, m, 1, m+1]);
1 2 2
-2 m—-2 m-=25

m 1 m+1

>b:=[0, 2, -2];
02 —2

> dtA:= det(A);
dtA:=m?>—4m+3

> Al := concat(b, col(A,2..3)): dtl:= det(Al);
dtl := —4m + 12
> A2:= concat(col(A,1), b, col(A,3)): dt2 := det(A2);
dt2 :=0
> A3:= concat(col(A,1.. 2), b): dt3:= det(A3);

dt3 :=2m — 6

Tt két qua tinh toan trén ta co:

i) Néu |A| £ 0 & { m7 1 thi hé c6 nghiém duy nhat 1a

m # 3
—4 2
(:C17x27 l’g)— <m_1707 m_1>
.. Z m:]_ N
ii) Neu [A] =0 < m— 3 thi:

- V6i m =1 ta c¢6 |A;| = 8 # 0 nén hé vo nghiém.
- V6i m = 3 ta c6 |A;| = |As| = |A3| = 0. Khi do

> Ar=matrix(3, 3, [1, 2, 2, -2, 1, -2, 3, 1, 4]): b:= [0, 2, -2]:

> linsolve(A, b);
)
[3_t1—2 _t -5 -+l ]

. 5) .
Nghiém ctia he 1a (21, 29, 23) = (3t — 2, ¢, 1 — 575) vél t 1a an tu do.

N ° ~ N
> Bai tap thuc hanh
Luu §: Khong st dung cac ham trong géi 1énh linalg va LinearAlgebra.
Xem ma tran nhu la mang hai chiéu, hay viét chuong trinh dé:
Bai 1. Tinh dinh thitc ma tran (bang dinh nghia va bang cach dua vé ma tran tam giac)
e Tén ham: DinhThucDN, DinhThucTG

e Input: Ma tran A



e Ouput: Dinh thiic ma tran A néu A vuong, false néu A khong vuong.

>A:=[14173,[243,2,[35 3 4],[3. 7 1, 2]:

> DinhThucDN(A);
—40

> DinhThucTG(A);

—40

Bai 2. Tim ma tran phu hgp ciia ma tran.

e Tén ham: PhuHop.
e Input: Ma tran A

e Ouput: Ma tran phu hop ciia A néu A vuong, false néu A khong vuong.

> A:=[[1, 2, 3], [2. 5. 2]. [2. 3. 4]]:
> PhuHop(A);

[[14,1, —11],[-4, —2,4],[—4,1,1]]

Bai 3. Tim ma tran nghich ddo clia ma tran bang phuong phap dinh thiec.

e Tén ham: NgichDao
e Input: Ma tran A
e Ouput: Ma tran nghich ddo ctia A néu A kha nghich, false néu A khong kha nghich.

> A:=[[L, 6, 3], [L, 4, 2], [5. 3, 2]]: B:=[[2. 3. 1], [1, 2, 0], [3. 1, 5]]:

> NghichDao(A);
[-2,3,0],[-8,13,—1],[17, —27,2]|

> NghichDao(B);

false

Bai 4. Giai hé phuong trinh tuyén tinh bing quy tic Cramer.
e Tén ham: Cramer.
e Input: Ma tran hé s6 A, dong hé s6 tu do b.

e Ouput: Mot ghiém cho truong hop c6 nghiém duy nhat, in ra Vo Nghiem cho truong hop
vo nghiém va false cho cac truong hgp con lai.

> A:=[[1, 2, 3], [4, 3, 2], [3, 5, 1]]: b:=[2, 3, 1]:
> Cramer(A, b);

[2/3, —1/3, 2/3]
>A:=][2,3,1],[1,2,0],[1,1,1]]: b:=]1, 2, 3]:

>Cramer(A, b);
"Vo Nghiem”




>A :=[[2, 3, 1], [1, 2, 0], [1, 1, 1]]:

>Cramer(A, b);

b:= 1[5, 2, 3]

false

Phan II. Bai tap

2.1 Tinh cac dinh thitc cap hai sau

2.2 Tinh cac dinh thic cap ba sau

2 1 1
a) |0 5 —2|;
1 -3 4
a b c
2.3 Giasu|d e f
g h 1
d e f
a) | g h i|;
a b c
2¢c b a
d) | 2f e d|;
2t h g

2.4 Tinh cac dinh thic cap bon sau

111 1

2) -1 3 1 —4
-2 3 3 1
331 -1

2.5 Tinh cac dinh thic cap nam sau

14 4 —2
-3 30 3
a) | -4 4 3 4
52 3 —1
331 2

W =N O W

2.6 Tinh cac dinh thic cap n sau:

b) 4 -5 | o) sina cosa |
-1 =27 sinf8 cosf |’
3 -2 —4 -2 -1 4
b)|2 5 —1]|; c) 6 —3 —2
0 6 1 4 2
= «. Hay tinh theo «a cac dinh thic sau:
a+g b+h c+1
b) | d e fol; c)
g h ?
t h g
e) | [ e d|; f)
c b a
1 32 4 8 —4 4 -3
-2 24 1 4 0 2 0
PIlo a5 491 211 s
-3 -1 3 =2 2 7T 2 2
2 4 5 4 2
2 4 4 3 2
by| -4 3 3 23 c)
2 -1 -3 =3 1
-3 3 3 0 2

—b
—e

—h

3a
3d
39

2d — 3g

= = 00 W 0o
N = O W

sina — cos«
COS & sin «
7 6 5
1 2 1
3 =2 1
2c
27 |
21
b c
2¢ —3h 2f — 3%
h 1
6 4 1 -8
7 0 3 -3
2 -2 3 2
-9 1 2 2
79 —6
5 4 -1
3 9 -1
2 0 9
2 3 2




1 2
2 2
2 3
2 2
1 2
2 3
n—1 n
n 1

a + 1 (05} as (079

aq as + 1 as G,

ay ay az+1 Gy, ;

aq Qo as ap +1
it +1 Ty +1 T1yn + 1
T2Y1 + 1 T2Y2 + 1 TolYn + 1 .
Tpth + 1 xpys +1 TpYp + 1

2.7 Tim céc gia tri ctia ¢ dé cac dinh thitc sau bang 0.

—1 x T 1 2z
a) r -1 =z b) |z 1 a?
r v —1 2 x 1
T+ 3 0 1 r+2 22+3 3xr+4
c) 5 -3 2 |. d) | 22+3 3z+4 4z+5
6 —6 x+4+4 3r+5 d5r+8 8xr+13

2.8 Cho A, B € M,(R). Chting minh réng:
a) det(AB) = det(BA). b) Néu B kha nghich thi det(B~'AB) = detA.

2.9 Tim ma tran phu hgp (hay ma tran phd) clia cac ma tran sau:

a) : byl 5 6 7 c) | 45 2 d)
5 8 3 9 1 9 1 4 -1 2 2 1
1 3 2 -1

2.10 Tim nghich d4o clia cac ma tran trong Bai tap 2.9 bang cach ap dung cong thic dinh
thic.

2.11 Tim diéu kién ctia tham s6 dé cac ma tran sau khé nghich, sau d6 tim ma tran nghich
dao tuong tng cua no.

m 1 1 m 1 1 1 0 1 -3 2
a) < 1 m). b) 1 1 m c) 1 2 m |. d) 3 -7 m+5
m 1 1 m 2 1 —-m 2m 1

2.12 Cho A € M,(Z). Chiing t6 rang detA € Z, dong thoi néu A khé nghich thi
Al e M,(Z) & |detA| = 1.
2.13 Ma tran A € M,(K) dugc goi 1a truc giao néu A AT = I,,. Chitng minh ring, néu A tryc

giao thi detA = 41. Cho vi du vé mot ma tran tric giao c6 dinh thitc bang 1 va mot vi du vé
ma tran triic giao c¢6 dinh thic bang —1.



2.14 Giai cac hé phuong trinh sau bang cach a4p dung quy tiac Cramer.

a) 4.1'1 + 3$2 = 4, b) Ty + 61’2 = 8,
233‘1 + 7(132 = 10. —3.1’1 -+ 9;€2 = 12.
Ty + To — 2£L'3 = 3, 7%1 + 21’2 + 31’3 = 1,
c) 207 + 31y — Txs = 10, d) bry — 31y + 223 = ,
5.1'1 + 2%2 + r3 = 1. 5371 — 832'2 + 333'3 = 11.

2.15 Giai va bién luan (theo tham s6 m) cac hé phuong trinh sau:

{ )+ 2y =m+3 b e i o i N 2
1 2 3 — )
2m+1$+(m+2)y—6 v+ 2wy + my = A
T + Ty — r3 = 1, T, + Ty —+ T3 = 1
2v1 + 3ry + mx3 = 3, d) r1 — mxy + 3x3 = 2
Ty + mrys + 3rs = 2 ry + 3ra — mxz = 0.
(2m+ 1)z, mzy + (m+1)zs = m—1;
(m — 2)x1 + ( —Das+ (m—2)xs3 = m;
2m — Dz + (m — Dz + 2m — Dzz = m,
(m+ 1)z + Ty + 25 = m;
f) (m—2)xy + (m — 3)zy + T3 = —m;
(m+2)x; + 3zg + (m— 1)z = 2m,

2.16 Cho heé phuong trinh phu thuoc vao cac tham sb a,b
r1 + 229 4+ axrz =

3
3r1 — X — arz = 2
2&71 + To + 3513'3 = b

a) Xac dinh a dé hé c6 nghiem duy nhat.

b) Xéc dinh a,b dé hé c6 vo sd nghiém va tim nghiém tuong ting.



