BAI TAP THAM KHAO THI OLIMPIC TOAN SINH VIEN CAP HQC VIEN 2017

MON: PAI SO TUYEN TINH

1. MA TRAN.
1.1. Cho A 1a ma tran vuéng cip n thoa man A’ —A=1_. Ching minh ring ma tran A kha
nghich va tim ma tran nghich dao cua A.

5 6 2
1.2. Cho M, N la cc matran vudng cip 3thoaman MN =6 -7 2|.
6 6 1

a. Tinh (MN)?.
b. Chang minh ma tran NM kha nghich. Tim ma tran nghich dao cia NM .

1.3. Cho A 1a ma tran cap n thoa man A? = A. Chiing minh rang ma tran B=2A—1 kha
nghich.

a b
1.4. Cho ma tran: A={ }; a,b,ceR
0 c
a.  Chang minh rang néu A® =0 thi A?=0

\ . . L 10
b. Tim a,b,c saochotontai neN dé A”:I:{ }

01
1.5. Tinh
L0 1y 2 1 0
a. |0 10 b.|0 1 0
001 0 0 2
1.6. Tinh luy thura bac n cua A:{C?SX e X]
SInX  COSX
2017 1 -2017
1.7. Chomatran A=|2016 2 -2017 |. X4c dinh céc phan tir nam trén duong chéo chinh
2016 1 -2016

ciamatran S=1+ A+ A% +...+ AP,
1.8. Cho A 1a ma tran vudng cap n
2016 2017 2017 2017
2017 2016 2017 2017

2017 2017 2017 2016
Tinh A%, véi k 1a s6 nguyén duong.
1.9. Cho A,Be M, (R) théa man A* = A+B+BA. Chung minh ring AB =BA
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1.10. Cho ABeM,(R) théa man AB=0,B=0. Ching minh ring ton tai ma tran
C eM, (R) khac ma tran 0 thoa mén AC =CA=0.

1.11. Cho ma tran vudng A, B cdp n. Vét cia ma tran A 1 tong tat ca céc phan tir trén dudng
chéo chinh cta A, ki hiéu Tr(A). Ching minh ring:
a. Tr(A+B)=Tr(A)+Tr(B).
b. Tr(kA)=KkTr(A),keR,
c. Tr(AB)=Tr(BA)

1.12. Chang minh rang khéng ton tai cac ma tran A, B,C, D vuéng cp n sao cho
AC+BD=1 va CA+BD=0, | lamatran don vi, 0 la ma tran khong.

1.13. (Pdng thirc Wagner)
a. Chung minh rang véi moi ma tran A, B,C vudng cap 2 ta ludn co

(AB—BA)’'C-C(AB-BA)" =0

b. Chuang minh rang véi moi matran A, B,C vudng cap 2 ta ludn co

(AB—BA)""C-C(AB-BA)" =0
-1 2 1 -1 1
. I Ao -11 -1 -1
1.14. Tuy theo gia tri cia m, hdy tim hang cua ma tran A= mo 1 1
1 2 2 -1 1
3 1 41
. . . m 2 31
1.15. Tim m dé hang ctia ma tran sau nho nhat A=
3 -1 10
3 3 7 2
1 0 0 0]
1 m 0 0
1.16. Cho ma tran vudng cap n: A=|... .. .. .. .. ..|. Tim mdé hang cua ma tran A
0O 0 .. .. 1 m
m 0 0 .. 0 1]

nho hon n.

1.17. Chiing minh rang moi ma tran hang r déu c6 thé phan tich duoc thanh tong cia r ma
tran c6 hang bang 1.

1.18. Gia st A, B 1a cac ma tran vuéng cap n thoa man AB = BA, A®*® =0, B =0.
a. Chung minh ring ton tai s6 tw nhién k dé (A+B)* =0.

b. Chéng minhrang r(1+A+B)=r(I-A-B)=n.
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2. PINH THUC

1 x x> x
2.1. Giai phuong trinh: 1248 =0
1 3 9 27
1 4 14 64
2.2. Tinh dinh thtc :
1 1 1 1 a d
X, X, X X, b a —C
- I b.
X5 X5 Xy Xg -c -d a
X X xS -d ¢ b a
a b c
2.3.Tinh b ¢ al trongdé a,b,c 1a 3 nghiém cua phuong trinh bac 3; x*+ px+q=0.
c ab

2.4. Chom, n, p, q la cac nghiém cua phuong trinh x*~x+1=0 va
m+1l 1 1 1
1 n+1 1 1

A=
1 1 p+1 1
1 1 1 qg+1
Tinh det(A).
2.5. Tinh cac dinh thtic cdp n sau :
1 2 2 ... 2 1 2 3 .. n
2 2 2 .. 2 -1 0 3 .. n
a. |12 2 3 .. 2 b. -1 -2 0 .. n;
2 2 2 n -1 -2 -3 0
011 1 a b b b
1 0 x X b a b
c. 1 x O X ; d.b b a bl(;
1 x x X b b b a
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1+x> X o .. 0
X  1+x* X 0
e. D,=| 0 X 1+x 0
0 0 0 oo 142

(D, 1a dinh thirc cAp n ma cac phan tir ndm trén duong chéo chinh bang 1+ x?, cac phan
tir thudc hai duong chéo gan duong chéo chinh bing x va cac phan tir con lai bang 0).
2.6.
a. Biét A 1a mot ma tran vudng cap n théa mdn A™* =A.
Chung minh rang [det(A—1)|=0 hodc |det(A—1)[=2".
b. Biét A, B la hai ma tran vudng cing cip n thoa mdn AB—BA=B.
Chuang minh rang det(B) = 0.
2.7. Cho A, B la cac ma tran thuc vubng cap n thoamin AB=A+B va A =0.
Chuang minh rang det(B) = 0.
2.8. Cho céc ma tran vuong A, B théa mdn A'A=1;B'B=1.Biét det A= detB.
Chuang minh rang det(A+B) =0.
2.9. Cho ma tran vudng cap n: A=(a; );a; =min(i, j). Tinh det(A).
2.10.Cho A=(a;) la mot ma tran vuong cap n>2 va A, +A, +--+A, #0, trong d6 A,

la phan bu dai s6 ciia a,;. Chiing minh rang ton tai s6 thyc a dé

a,+a a,+a .. q,t+to
a a a
21 22 2n — 2017 .
a,; a,, a,,
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3. HE PHUONG TRINH TUYEN TINH
3.1. Giai hé phuong trinh:
3X+y-2z+t-u=1
2X—y+7z-3t+5u=2
X+3y—-2z+5t-7u=3
3X—-2y+7z-5t+8u=3
3.2. Giai hé phuong trinh thuan nhét sau:
X +X, +X% =0
X, + X+ X, =0
X, + X, +X% =0

X, +X, ..+ X, =0

3.3. Giai va bién luan cac hé phuong trinh sau theo tham s6 m :

2X+y+z+t=1
mx+y+z+t=1
X+2y—z72+4t=2
a. Xx+my+z+t=1 b.
X+7y—4z+11lt=m
X+y+mz+t=1

4x+8y—-4z+16t=m+1
3.4.Cho a; lacéc s6 nguyén. Giai he:

1
A X FapX, ...+ 3, X, :Exl

1
Ay X + A X, +. Ay X = EXZ

1
A X +a,X, .o+ A X, = EX

3.5. Chirng minh rang hé phuong trinh sau c6 nghiém khéac nghiém tam thuong:
a X +a,X, +...+a,X, =0
Ay X +auX, +...+8,,X, =0

ayX +a X, +...+a,x, =0
trong d6 a; =-a; Vi, j va n ¢

3.6. Tim m dé hé sau c6 nghiém duy nhat:
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mx+8z—-7t=m-1
3X+my+2z+4t=m
mz+5t=m*-1
52-mt=2m+2
3.7. Tuy theo gi4 tri cia m, hdy bién luan sé nghiém cua hé :
MX+y+z+t=m
2X+3y+2z+(5m-3)t=m+1
(M=1)x+3y+2z+(M*+m)t=4
3.8. Tim diéu kién cia m dé hai hé sau c6 nghiém chung
2X—y+z2-2t+3u=3
) X+y—z—-t+u=1 ;

X—=y+2z-2mt=0
(1 { |
3X+y+z-3t+4u=2m

2X+y—z2+t=m
3.9. Cho a,b,c,d € R. Chang minh rang hé phuong trinh sau chi c6 nghiém tam thuong:
(1+a%)x+by+cz+dt=0
—bx+(1+a’)y+dz-ct=0
—cx—dy+(1+a2)z+bt:0

—dx+cy—bz+(1+a’)t=0
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HQC VIEN NONG NGHIEP VIET NAM  KY THI OLYMPIC TOAN SINH VIEN NAM 2016

PE THI MON : PAI SO
Thaoi gian lam bai: 120 phut

1 31 1 00 0 2 -1
Bail. Chocacmatran: A=|2 2 1|;B=|0 2 O;C=1 1 -1
3 4 2 0 01 -2 -5 4
1) Tinh AC va ABC.
4 3 _3 2016
2) Tinh|2 3 -2
4 4 -3
1 -1 2 1
.- N AT ; . m 2 1 -1
Bai 2. Tim tat cac gia tri cia m dé hang cta ma tran sau nho nhat: A= > 1 -3 0
1 -1 m* 4
a a a a
. a b b b
Bai 3. Chirng minh rang: =a(b—a)(c-b)(d-c).
a b c c
a b c d
Bai 4. Giai va bién luan theo tham sb thuc m hé phuong trinh sau:
X, +mx, =1
1
x2+mx3=E
X, +MX, = !
3 4~ 2
™ (m=0).
1
X10+mX11:F
1
x11+mx1=ﬁ

Bai 5. Cho A, B la hai ma tran vudng cip n (n>2) théa midn AB=A+B va A®®=0.Goi 0 la

ma tran khong cip nx1. Ching minh rang ¢ vo sé matran X saocho AX =86.

Ghi chu: Can bé coi thi khong gidi thich gi thém.

Ho vatén thisinh: .....ccooiviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieienns SBD: cviiiiiiiiiiiiiinnnes



