BAI TAP ON TAP PAI SO TUYEN TiNH- HOC Ki Il NAM HOC 2016-2017

Bai 1. Cho céc ma tran: A:E 4 6},8:[7 1 _2},C:{_1 34}

-5 7 0 4 3 2 -6
Hay thuc hién cac phép tinh sau: A+B, A-3B, A'+2B', A'B, AB', AB'C.
14 14
bS: AB=|28 -16 23|, AB! :{6 34}, A.BtC:[62 0}
42 34 9 21 0 6
1 3 2 -2 -6 5
Bai 2. Chohaimatran: A=|2 -1 1| va B=|-1 -4 3]|.
3 0 2 3 9 7

1. Tinh AB va BA. Tir d6 hay cho biét matran A c6 kha nghich khéng? chi ra ma tran nghich
dao (néu c6) cia matran A.
DS: AB=1, BA=1,trong d6 | la matran don vi cap 3.

2. Timmatran X (néu co) théa man: XA=B.
BS: (XA)B=B?= X(AB)=B?>= X =B?=...

Bai 3. Thyc hién cac phép tinh :

4 1 3 -1 -1 27 -9
213 14
31; 2. 12 -2 0 DS: ;118 28 O0].
120 10
1 0 1 1 0 9 -1
2 1 1
Bai 4. Chomatran: A=| 1 -1 -1|.Tinh det(A), det(A"), det(5A"), det(A").
2 1 3

DS: det(A') =det(A) =2 ; det(5A") =5°det(A')=250; det(A*)=2*=16.

Bai 5. Tinh dinh thirc ctia cac ma tran sau:

1 0 31 4 0 0 -1
x 1 1 01 1 1 a1l
2 2 60 31 0 2
A=|1 x 1|; B=|1 0 x|; C=|2 1 al|; D=  E= .
-1 0 -3 1 o1 2 2
1 1 X 1 x O 3 21
4 1 12 0 1 2 -1 O

PS: det(A)=(x+2)(x—1)%; det(B) =2x; det(C) =3a?—4a+2; det(D)=0; det(E)=-45
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Bai 6. Tim hang cia cac ma tran sau:

4 1 2 1
2 7 3 1 6 3 0 010 1 -2 1
1 4 7 2 13131
A:35224;B:110174,C=35353, D=0 3 -1
9 41 7 2 3 0 2
4 1 3 3 797 9 7

HD&HS: Sir dung bién ddi so cAp trén hang cua ma tran, dua cac ma tran da cho vé dang bac thang
r(A)=2; r(B)=3; r(C)=2; r(D)=3
(voi matran vudng D c6 thé tinh det(D) va thiy det(D) =0 )

1 -2 1
Bai 7.Chomatran: A={0 m -1
1 -1 3

1. Tim mdé ma tran A kha nghich.
2. Véi m=—1, hdy tim ma tran nghich dao (néu c6) cia ma tran A.

4 -5 -3

DS: m;t—l; At=|1 -2 -1

2 -1 1 1
-1 2 1
Bai 8. Chomatran: A=m 1 0
1 -1 2

1. Véi gia tri nao cia m thi hang cia matran A bang 3? Vi cac gia tri m vira tim dugc thi ma
tran A cd kha nghich khdng?
2. V6i m=—1, hdy tim ma tran nghich dao (néu c6) cua A.

BS: 1. Hang caa mtvudng A bang cip caa ma tran khi va chi khi det(A)=0.DS: m = —g

1 25 05
2. A*=1 =15 -05
0 05 05

Bai 9. Hay tim ma tran nghich dao (néu cd) ciia cac ma tran sau:

0 2 -1 2 3 8
1 2 2 3 5 2
A= B=| 3 4 -2|:C= . DS: At= - B'=|1 1 3|
2 5 4 6 -2 1
-1 1 1 1 2 6

Bai 10. Giai c4c hé phuong trinh tuyén tinh sau

BO MON TOAN-KHOA CONG NGHE THONG TIN-HOC VIEN NONG NGHIEP VIET NAM 2



BAI TAP ON TAP PAI SO TUYEN TiNH- HOC Ki Il NAM HOC 2016-2017

X—y-27+t=-2 X, —2X, —3%; + X, =5
1) <2X=-y+z+3t=-3 ; 2) ¢ 2X —4X,-3X,+4x,=2 ;
—X+2y+3z2-2t=-1 5x, —10x, —13x, +6X, = 20
X=2-5 X, = 2X,
pS: 1) y:—1—3z; 2) X, e R |
zeR Xy =—2
t=2-2z X, =-1
Bai 11.
1. V¢i gid tri nao cia m thi cac hé phuong trinh sau c6 nghiém:
X-2y+ 72— t=-1 X+ y+10z-6t=3
a) <3x+ y—-2z+ t=2; b)) x+2y+mz—- t=1.
X+ dy—-4z4+mt=>5 2X+5y— z+mt=2
HD: Bién d6i ma tran bo sung cua hé pttt vé dang bac thang.
Hé pttt c6 nghiém khi va chi khi r(A) =r(A™)
DS:a) m#3; b) m=3
2. Vi gia tri nao cia m thi hé phuong trinh sau c6 nghiém duy nhat? C6 vo s6 nghiém?
X+ 3y -2t=0
- y+2z—-t=0
2X -z+ t=0
4x+y+mz =0

HD: det(A) =11m+5 véi A 1a matran hé s6 cua hé pttt.
Hé vudng thuan nhét c6 nghiém duy nhat khi va chi khi det(A) =0.
Hé vudng thuan nhat c6 vo s nghiém khi va chi khi det(A) =0

Bai 12. Tim tat ca cac matran X (néu c6) théa man:

-1 21
2 1 2 1 -2 -1 1
1 X =X . 2.X|-1 1 0= ,
1 3 1 3 1 0 2
1 -1 2
. A ro . X y
DS: 1. Cac matran X thoa mén pt co dang: X = X, yeR;
y X+y

-3 7 2
2. X =
1 -15 05
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Bai 13. Trong khong gian vécto R® cho tap hop: W = {(X; y;z)e R | x—-3y+z= O}
1. Vécto u=(12;3) co thugc W khong? Chi ra mot vécto (khac véc to khong) thugc W .
2. Chiing minh raing W 12 mot khong gian vécto con cia R,
3. Tim mét co sd, s chiéu cua khong gian W .
4. Chung minh vécto u :(1;2;5) thuoc W va tim toa do cua u trong co so cua W tim duoc &
cau hoi trén.
BS: 1. khong; VD: u=(112)eW
3. Mot coso S ={u, =(3,1,0);u, =(-L0;1)}; dimwW =2
4. ug =(2;5).
X 42t= o}

Bai 14. Trong khong gian vécto R* cho tap hop: V ={(X; y;z;t) € R* |{ y_7- =0
1. Vécto u=(12;5;4) c6 thuoc V khong?

2. Chung minh rang V 1a mot khéng gian véc to con cia R* .
3. Tim mot co sé va tinh sé chiéu cua V .
BS: 1. Khong; 3. Motcoss S={u =(0;5L0);u,=(0;50;1)}; dimV =2,

Bai 15. Trong khong gian vécto R* cho tap hop: V = {(X; y;z;it)eR* |y+2z= O} :

1. Chuang minh V 1a mot khong gian vécto con cia R*.
2. Tim mét co sd, s6 chiéu cua khéng gian V .
3. Chang minh vécto U = (—4; 2;-1; 1) thudc V va tim toa d6 ctia u trong co sd tim dugc & trén.
DS: 2. Métcosd S ={u,=(10;0;0);u, =(0;-2,1;0);u, =(0;0;0;1)}; dimV =3.
3. us =(-4-11)

Bai 16. C4c tap hop sau co la khong gian vécto con cta cac khong gian tuong ttng khéng?
1 V={(xy;zt)|2x+3z =1} trong R*.
2. V={(xy:z)|xy—22=0} trong R® .

{X +2t-3=0

}trong R*.
y-t-z=0

3.V :{(x; y; Z;t)

DS: 1. khong; 2. khéng; 3. khong.

Bai 17. Trong khong gian vécto R® cho tap hop: V = {(X; y;z)eR®

X -2z=0
Xx—y— z=0["
1. Chuang minh rang V 1a khong gian vécto con cia R® .
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2. Tim mot co sé va tinh sb chiéu caa khdng gian V .
s 11 o A
3. Chtrng minh rang vécto U = (1;E;Ej thuoc V va tim toa d cta u trong co so tim dugc & trén.

DS: 2. Motcosé S={v=(2L1)}; dimV =1; 3. ug =(2)
Bai 18. Ho cac véc to sau doc 1ap tuyén tinh hay phu thudc tuyén tinh:
1 S={u=(5-204);u,=(3-211);u, =(2213)} trong R*,
2. S={u =(L-20;4);u, =(3-211);u, =(20;-3)} trong R*.
3. U={u=(-124);u,=(3-22);u, =(50;3);u, =(L1L1)} trong R°.
DbS: 1. bLTT; 2.PTTT; 3.PTTT.
Bai 19.
1. Chting minh ho vecto sau 1a mot co so cia khong gian vecto R®:
V={v,=(-L24);v,=(3-21);v, =(2-15)}
2. Ho vecto sau day c6 phai la mot co s& cua khong gian vecto R® khong?
U ={u,=(-234);u, =(3-25);u, =(5,0; 23)}

DS: 2. khong

Bai 20. Véi gia tri ndo cua m thi hé vecto sau day doc lap tuyén tinh? Phu thudc tuyén tinh?
1V ={v,=(2LLm);v, =(2L-1m);v, =(10;5,-1;5m)} trong R*.
2.U ={u,=(212m);u, =(2L-1);u, = (1+m; 2;-3)} trong R°.

3.V ={u, =(m;21);u, =(L-2,m);u, =(2;2;3)} trong R,
DS: 1. PTTT Vm.

2. PTTT khi m=_7l hoac m=3; DLTTkhim;t%l va m=3
3. PTTT khi m=-1 hoac m=0; BDLTT khim=#-1va m=0
Bai 21. Trong R?, vécto u sau ddy co phai 1a t6 hop tuyén tinh cua céc vécto con lai khong? Tai sao?

u, =(LL1);u, =(0;-L1);u, =(-2,-13);u=(2,-15).
DS: Covi u=2u, +3u,.

Bai 22. Tim diéu kién cua m dé vécto utrong R® sau day 1a t6 hop tuyén tinh cua cac véc to con lai
u =(0;5-1);u, =(-2;33);u; =(m; 2,-1);u=(L,m; 2).

DS: La THTT khi va chi khi m = _?1

BO MON TOAN-KHOA CONG NGHE THONG TIN-HOC VIEN NONG NGHIEP VIET NAM 5



BAI TAP ON TAP PAI SO TUYEN TiNH- HOC Ki Il NAM HOC 2016-2017

Bai 23. Trong khong gian vécto R? cho hai tap hop:
U={u=(L-1)u,=(21)} vaVv ={v, =(31);v, = (-1)}.
. Chtng minh ring U va V 14 hai co s¢ cua R?.
. Tim ma tran chuyén co s¢ tr U sang V .
. Tim ma tran chuyén co sé tir V sang U .

1

2

3

4. Tim toa do cua vecto X =(3;—1) trong co s6 U .

5. Tim vecto y trong R? 0 toa do trong cosd U 1a y, =(4;-5).
6

. Biét toa do ciia vecto z trong coso U 1a z, =(7;2), tim toa d9 clia vecto z trong co s6 V .
1/3 1 0 3/4

bS: 2. A= :3.B= 40X, = §3 ; 5. y=(-6;,-9);6. z, = §E
4/3 0 1 -1/4 33 2 2

Bai 24. Trong khong gian vecto R® cho hai tap hop: U ={u, =(L1-1);u, =(LL0);u, =(2L-1)} va
V ={v, =(L10);v, =(10;-1);v, =(LL,1)}.
Chiang minh U va V 1a hai co sé cua R®.

Tim ma tran chuyén co s tir U sang V .
Tim ma tran chuyén co so tir V sang U .

Tim toa dg cua vecto x =(2;3;—1) trong co so U .

Tim vecto y trong R® c6 toa do trong coso U 1a y, = (1;1; —1).

o g M ownhrE

Biét toa do cua vecto z trong coso V. 1a Z, = (1; 0; 2) , tim toa do cua vecto z trong co s U

0O 0 -1 2 1 1
PS: 2. A=|1 -1 2[;3.B=|0 0 1|; 4% =(22-1); 5y=(010); 6.z, =(-2,;5,0)
0 1 O -1 0 O

Bai 25. Tim hang cua ho cac véc to sau:
L U={u=(-2%1)u,=(2-31);u, = (-L0;1);u, =(L-3;2)} trong R
2. V={v,=(-21L1);v, =(2-31);v, =(40;1)} trong R®.
3. W ={w, =(220;0;-1);w, =(3,-3,1;5;2);w, =(1; -1, -1;0;0)} trong R*.
DS:1.rU)=2; 2. r(V)=3; 3. r(W)=3
Bai 26. Trong khong gian véc to R* hady tim hang cta ho cac véc to sau tily theo m :
U={u,=(2LLm);u, =(L3-%2);u, =(-35,-3m;0)}

DS: m=1 thi hang ctua ho vecto 1a 2; véi m=1 thi hang caa ho vecto 1a 3.

Bai 27. Choanhxa f:R®—>R? x4c dinhbsi: Vu=(xy;z)eR? fu)=(x+y;y-2z)
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1. Chtng minhrang f 1a anh xa tuyén tinh.

2. Tim ker f, Imf vatinh hang cua f.

3. Timmatrancua f trongcoso U ={u, =(110); u, =(L0;1); u, =(LL1)} cua R® va coso
V={v,=@%1);v,=(2)} cua R®.

. 3 3 4

DS: ker f ={u=(-t;t;t)[teR}; Imf =R?; r(f)=dim(Imf)=2; A={_1 > _2}

Bai 28. Cho anh xa tuyén tinh f :R® — R? xac dinh bai:
vu=(xy;z)eR? f(u)=(x+2y;3y+z;3x—2z)

1. Tim ker f, Im f va chi ra cho méi khdng gian nay mat co s6.

2. Timhang cia anh xa f.

3. Timmatran A cuadnhxa f trongcoso U ={u, =(0;11); u, =(10;1); u,=(LL1)} cua R°.

DS: ker f ={u =(2t;—t;3t)|teR}zspan{(Z;—L'S)};

Im f =span{(10;3),(23;0),(0;1,-2)} =span{(10;3),(0;L-2)}; r(f)=2;

4 0 -2
A=|-6 0 -3
81 6

011
Bai 29. Cho anh xa tuyén tinh f :R® 5> R%coOmatranla A=|1 0 1| trong co s& chinh tic cua R®.
110

1. Tim cbng thirc xac dinh anh xa tuyén tinh f .

2. Timmatran cuadnhxa f trong co s¢ U ={u, = (%0;0); u, = (50;1); u, = (;11)} cua R°.

3. T‘!m cac gia tri riéng va cac vecto riéng caa ma tran A. Matran A c6 chéo héa duogc khéng ?
néu c6 hdy viét matran P 1am chéo hoa A.

HD&PS: 1. Giast u=(x;y;z)eR®, c6 u=xe, +ye, +ze, suyra f(u)=xf(e)+yf(e,)+zf (e;)

do f laaxtt. DS: f(u)=(y+z;x+2z;x+Y)

-1 0 O
22.B=|{0 -1 0
1 2 2

3. Mt A co haigiatririéngla 4, =2(boi 1) va A, =-1 (bgi 2).
Vecto riéng tng vai gtriéng 4 =2 c6dang v=[x x x|, xeR\{0}.

Vecto riéng tng vai gtrieng 4, =-1codang v=[x y (-x-y)],xyeR\{0}.
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1 1 O 2 0 O
Matran p={1 0 1 |lamchéoh6a A va P*AP=|0 -1 0
1 -1 1 0 0 -1

. 112
Bai 30. Cho anh xa tuyén tinh  f : R® - RR* ¢ ma tran la A:{2 . J trong co so

U ={u,=%10); u, =(L0;1); u, =(LLD} cua R® vacoso V ={v, =(L1); v, =(12)} cua R?.
1. Tinh f(4;2;1).
2. Tim cong thie xac dinh &nh xa tuyén tinh f .
3. Tim hat nhan va anh cia &4nh xa tuyén tinh f va chi ra cho mdi khdng gian con nay mét co so.
BS: 1.u=(4;2;1)=3u,+2u, —u; = f(u)=3f(u)+2f(u,)—f(u,).DS: f(421)=(10;17)
2.Voi u=(xy;z)eR® co u=(X—2)u, +(X—Yy)U, +(—X+ Y+ Z)u,
CT xac dinh f 1a: f(u)=(2x+y;4x+y—2).
3. ker f ={u=(x-2x2x)| xeR}=span{(L-2;2)} = mét co s: S, ={(1,-2;2)}
Dung dinh ly: dim(ker f)+dim(Im f) =dim(R®) suyra Imf =R?*,c6 1 cos¢laV .

Bai 31. Cho f:R* - R’ la anh xa x4c dinh béi: Vu=(x;y)eR? f(u)=(-8x+15y;—6x+11y).
1. Chtng minhrang f 1a anh xa tuyén tinh.
2. Tim ker f, Imf vatinh hang cua f .
3. Timmatrin A ctaanh xa tuyén tinh f trong trong co s¢ U ={u, =(L1); u, =(2;1)} cua R?.
4. Tim céc gia tri riéng va cac vecto riéng cia ma tran A. Matran A c6 chéo hoa dugc khong ?
néu c6 hay viét ma tran P lam chéo hoa A.

HD&DS: 2. ker f ={(0;0)} = Im f =RR?; 3. A:B _01} :
4. A co2giatririéngla 4, =1va 4, =2.
Vecto riéng ung véi gt rieng 4 =1 c6 dang u =[x 2x]t XeR,x#0

Vecto riéng ing véi gt riéng 4, =2 c6 dang u =[x x]t XeR,x#0

Matran p=| > 1| lamchéo héa A va prap=|t O],
21 0 2
Bai 32. Cho anh xa f :R® - R® x4c dinh bsi: Vu=(xy;z)eR? f(U)=(x+2zy;x+2).
1. Chang minhrang f 1a &nh xa tuyén tinh.
2. Tim ker f, Im f vatinh hang cia f . Chi ra cho mdi khdng gian con ker f, Im f mét co s6.

3. Timmatran A cua &nh xa tuyén tinh f trong trong co sé chinh tic cua R®,
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4. Tim céc gia tri riéng va cac vecto riéng cua ma tran A. Ma tran A c6 chéo hoa dugc khong ?
néu cd hdy viét matran P 1am chéo héa A.
HD&DS: 2. ker f ={(x;,0;—x)| x e R} =span{(L;0;-1)}; Im f =span{(1;0;1),(0;3;0)} ; r(f)=2

1 01
3.A=/0 1 0
1 01

4. Aco3giatririengla 4, =0, 4, =1va 4, =2.
Vecto riéng tng véi gt riéng 4, =0 codang u=[x 0 -x] ,xeR,x#0
Vecto riéng Gng véi gt riéng 4, =1 codangu=[0 y 0] ,yeR,y=0

Vecto riéng Gng voi gt riéng A, =2 codang u=[x 0 x| ,xeR,x=0

1 01 0 0O
Matran P=| 0 1 0| lamchéoh6a A va P*AP=|0 1 0}.
-1 0 1 0 0 2

-5 -

. R 1 6| . 6 3 L L 1A e . ,
Bai 33. Chomatran A= £ o vau= , V= ; . Hoi u,v ¢o phai la nhitng vecto riéng cua

ma tran A khéng? vi sao?

HD: Au=-4u ; Av:[ll}t/lv, VAeR

Bai 34. Ma tran sau c6 chéo héa duoc khong ? néu dugc hiy dwa ma tran d6 vé dang chéo :

2 4 3
A=[-4 -6 -3
3 3 1

HD: Matran A cd hai giatririéng la 4 =1 (bgi 1) va 4, =-2 (boi 2).
K/g riéng Gng véi gia tri riéeng 4, =1 (boi 1) 1a khong gian 1 chiéu sinh boi v = 1 -1 1]t
K/g riéng (ng véi gia tri riéng A, =—2 (boi 2) la khdng gian 1 chiéu sinh béi v =[-1 1 O]t

nén mt A vudng cap 3 khong cé du 3 vecto riéng doc 1ap tuyén tinh, do d6 ma tran A khong thé
chéo hoa duoc.

- = BT BO SUNG ~--m-memmmmmmeemmmm e

Bai 35. Trong khong gian vécto R*cho cac vecto:
u =(L-%-2); u, =(5-4,-7); u;=(-3;10); u,=(-3-L-6); u=(-43m)

1. Vecto u, c6 thuoc khong gian véc to con cua R® sinh béi cac véc to uy,u,,u, khdng? Vi sao?

2. Vi gidtrinao cia m thi u thude khong gian véc to con cua R® sinh bai cac véc to uy,u,,u,?
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3. Tim mét c& s6 cho span{u,,u,,u,} .
DS: 1. Covi u, =3u, +2ug; 2. m=5

Bai 36. Ching minh rang tap U ={u=(a—b;b—c;c—a;0)|a,b,c e R} lamot khong gian vécto con
cua khong gian vécto R*. Hay chira 1 coso cua U .
Bai 37. Tim cdng thirc xac dinh anh xa tuyén tinh f , tinh  f (u) va tim mot co so cho ker f trong
moi truong hop sau:

1 f:R* >R f(152)=(1501), f(-10)=(LL1);u=(21).

2. f:R2 > R?, f(L-1)=(0;1), (L1 =(L0);u=(L-7).

Goiy: 1. f(x; y):% f (];2)+(%—x) f(-10)

X+Yy

2 f(x;y):%f(x—lﬁTf(l;l)

_ 3 5| e .
Bai 38. Tim da thuc déc trung cua ma tran A= L J roi tim cac gia tri riéng va céc vec to riéng

twong ung cua ma tran A. Tur d6 tinh A°.
DS: det(A—A1)=A2-21-8
Hai gia tririéng: 4, =4,4, =-2

Cac vec to riéng ung voi gia tri riéng A4, =4 codang v = XL},X;EO.

-1
Cac vec to riéng ung voi gia tri riéng 4, =—2 codang v= x{ J X#0.

2 0 O
Bai 39. Tim da thirc dic trung cia ma tran A=|1 2 —1| rdi tim c4c gié trj riéng va cac vec to
1 3 -2
riéng tuwong tng cua ma tran A.
DS: det(A-Al) = —(/1—2)(/1—1)(/1 +1)
0 1 1 2 0 O 1 -1 -1
Bai 40. Hay chéo héamatran A=|1 0 1|. BS: P*AP= -1 O0|wiP=[1 1 0].
1 1 0 0O 0 -1 1 0 1
------------------------------- 2 | 1 [ ————
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