TRUONG DAI HOC SU PHAM KY THUAT  DE THI HOC KY II NAM HOC 2019-2020

THANH PHO HO CHf MINH Mén: DAI SO TUYEN TINH VA CTPS
KHOA KHOA HOC UNG DUNG Ma m6n hoc: MATH143001
BO MON TOAN Deé thi c6 02 trang

Ngay thi: 21/7/2020  Thoi gian: 90 phut
Sinh vién diwegc phép st dung tai ligu.
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Cau 1 (3.0 diém). Choma tran A= .
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a. Tim phan tich LU cua ma tran A.
b. St dung phép phan tich trén d€ giai hé phuong trinh Ax=b, trongdé b=(1 2 0 1)
¢. Tim mot co s va so chiéu ctia ColA, NulA.

CAu 2 (1.0 diém). Trong khong gian R* cho tap W = {(xl,xg,x3 )‘ X, —3x, = O} . Chttng minh rang W 1a

khéng gian con cua R*. Tim mot co s& va sd chiéu cua W.

3 1 -1
Cau 3 (1.0 diém). Trong khong gian R?, cho cac vécto u, =| -1 ju, =| -1 ;y=| 2
2 -2 6

Chting minh tap {u,,u,} la tap truc giao . Tim hinh chiéu truc giao ctia y 1én Span{u,,u,}.
Cau 4 (1.0 diém). Cho B={u,,u,,u,} va E={v,V,,v,} la cic co s& ctia khong gian vécto V. Gia st

Uy =6V, =2V, +V,, U, =9V, —4v, —V,, U, =2V, -V, +3v,. Tim vécto toa d6 [x]_ véi x =-3u, +2u, - 2u,

Cau 5 (3.0 diém). Cho dang toan phuong

f(x) =x'Ax = 43(12 +4x§ +5x§ +2xx,, X= I:xl X, x3:|T cR®.
a. bua dang toan phuong f (X) vé dang chinh tac bang phép bién ddi truc giao, chi 16 phép
bién doi.

b. Tim det| (4ATAY™ |; A,
Cau 6: (1.0 diéin).

% A ~ . 7 2 3 ~ ~ 7 \ . A M R 7
Trong 7Z,, voi hé thong mat ma Hill cho khoa K= (1 2) . Hay ma héa tit HATE, biét rang moi ky

tw trong bang chit cai twong tng mot so trong Z,, duoc cho bdi bang sau:

A B C D E F G H I J K L M

0 1 2 3 4 5 6 7 8 9 10 11 12

N 0) P Q R S T U \ \4 X Y zZ
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Ghi chii: Cdan b{ coi thi khong dwoc giai thich dé thi.

S6 hiéu: BM1/QT-PPBCL-RDTV Trang: 1/2



Chuan diu ra cta hoc phan (vé kién thirc)

No6i dung ki€m tra

[CDR G2.3]: Thuc hién dwgc cac phép toan ma tran, tinh
duoc dinh thitc, cac phép bién d6i so cap, tim hang ma
tran, tim dugc ma tran nghich dao, giai dugc hé phuong
trinh tuyén tinh (giai bang tay hay bing cich st dung
may tinh c6 cai dat phan mém ¢ng dung phu hop nhu
matlab, maple, ...) va biét ing dung vao cac md hinh
tuyén tinh.

Caul

[CDR G2.4]: Thuc hién dwgc hau hét cac bai toan vé
khong gian vécto, khong gian Euclide nhu: chitng minh
khong gian con; xdc dinh mdt vecto c6 la td hop tuyén
tinh cia mot hé vecto; xét tinh doc 1ap tuyén tinh, phu
thudc tuyén tinh ctia mot hé vecto; tim co sd, s6 chiéu ctia
mot khong gian vecto; tim toa d§ cia mot vecto ddi voi
mot co sd, tim ma tran d6i co so; phuong phap Gram-
Schmidt d€ xay dung hé vecto tryc giao tir mot hé vecto
ddc 1ap tuyén tinh, ...

Cau 2, Cau 3, Cau 4

[CDR G2.5]: Thyc hién dwoc hau hét cac bai toan vé anh
xa tuyén tinh, chéo hoéa ma tran, dang toan phuong: tim
nhan, anh, ma tran, hang ctia anh xa tuyén tinh; tim tri
riéng, vécto riéng, chéo hda ma tran; xét dau dang toan
phuong; duwa dang toan phuong vé dang chinh tic.

Caub

[CDR G2.6]: Xay dung phép toan hai ngodi; xét xem tap
hop véi phép todn hai ngoi cho treede c6 la nhém, vanh,
treong hay khong; ma hda, phét hién 16i, sta sai, ..

Cau 6

Ngay 15 thang 7 nam 2020
B0 mon phé duyét

(ky va ghi ré ho tén)
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TRUONG DAI HOC SU PHAM KY THUAT  DE THI HOC KY II NAM HOC 2019-2020

THANH PHO HO CHI MINH Moén: DPAI SO TUYEN TINH VA CTPS
KHOA KHOA HOC UNG DUNG Ma mén hoc: MATH143001
BO MON TOAN Dé thi c6 02 trang.

Ngay thi: 21/7/2020 Thoi gian: 90 phut.
Sinh vién dwoc phép sir dung tai ligu.

DAP AN
1 3 3 -4
A o . 0o 1 2 -5
Cau 1 (3.0 diém). Choma tran A= .
2 5 4 3
-3 -7 -5 2

a. Tim phan tich LU cua ma tran A.
b. Stt dung phép phan tich trén d€ giai hé phuong trinh Ax=b, trongdé b=(1 2 0 1)T

¢. Tim mot co sO va so chiéu cia ColA, NulA.

Giai:
a)
1 3 3 -4 1 3 —4 1 3 3 -4
0 1 2 -5| &2 |0 1 =5 | it 101 2 -5
A= &i=d,+3d, d,i=d, 24, (0.5)
2 5 4 -3 0 -1 -2 5 000 O
-3 -7 -5 2 0 2 4 -10 000 O
1 3 3 -4 1 0 0 0)(1 3 3 -4
o 1 2 -5 0O 1 0 0|0 1 2 -5
2 5 4 3 2 -1 1 0({0 0 O O
-3 -7 -5 2 -3 2 0 1){0 0 0 O
Ly=b (1
b)Ta b Ax=b e LUx=b el V=P @
Ux=y (2)
10 0 0}y 1 v, 1
0O 1 0 O 2 2
(1) Ly=b < Bl %] Y22 (0.5d)
2 -1 1 0|y, | |0 y,| |0
-3 2 0 1)\y, 1 v, 0
1 3 3 4\(x 1 X, =-5+3b-1la
01 2 -5{x 2 +3X, +3x, —4x, =1 X,=2-2b+5a
2) Ux=y o 2 2| 2| 0TI T TR 1% (abeR)
0 00 O0|x 0 X, + 2%, —5X, =2 X, =D
0 0 0 0)x, 0 X, =a
(0.5d)
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0
+ Co sd caa ColA la 5 ; . ; dim ColA =2 (0.5)

-3) -7
x, =—11la+3b
e Ax= 0o x, +3x, +3x, —4x, :O<:> x, =b5a—2b
x, +2x,-5x, =0 x,=b
X, =a
-11 3
X, -11 3 . 5
X, 5 —2 || . Co s6 cua NulA 1a ; ; dim NulA =2 (0.5)
NulA = =a +b 0 1
X, 1
0
X 1 0

4

CAu 2 (1.0 diém). Trong khong gian R® cho tap W = {(xl,x2,x3 )‘ X, —3x, = O} . Chttng minh rang W 1a
khong gian con cia R*. Tim mot co s& va sd chiéu cua W.

Giai:

W= {(xl,xyx3 )‘x1 —3x, = 0} = {(xl,xQ,x3 ) = (3a; b;a)} = {a(3; 0;1)+b(0;1; 0)} =Span {ul;uQ} . Nén W Ila
khong gian con cua R3. (0.5)

Mot co so cua W la {(3; 0;1);(0;1; 0)} , dimW =2 (0.5)

3 1 -1
Cau 3 (1.0 diém). Trong khong gian R?, cho cac vécto u, =| -1 ju, =| -1 ;y=| 2
2 —2 6

Chting minh tap {u,u,} la tap truc giao. Tim hinh chiéu truc giao cua y 1én Span{uy,u,}.
Giai:

U,.Uu, =0nén tap {u,,u,} la tap truc giao (0.25d)

. 3 L 1 -1
gy Y T S ] 2 | 07sa)
uu, U, 14,1 61,

Cau 4 (1.0 diém). Cho B={u,,u,,u,} va E={v;,v,,V,} 1a cdc co s¢ ctia khong gian vécto V. Gia st
U, =6V, —2V, +V;, U, =9V, —4v, —V;, U; =2V, -V, +3v,.Tim vécto toa d6 [x]_vdi x=-3u, +2u, —2u,

Giai:
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6 9
U, =6V, =2V, +v; = [u, | [2 S Uy =9V, —4v, —v; > [u, | {4}

1 -1
2 6 9 2

Uy =2V, =V, +3v; > U] =| -1 | > P g =2 -4 -1 (0.5)
3 1 -1 3

-2
6 9 2)(-3) (-4

[X], = Pec o [X], _(—2 -4 -1}{2} (o} (0.5)
1 -1 3)\2) (-1

Céau 5 (3.0 diém). Cho dang toan phuwong
f(x)=x"Ax =4x] +4x; +5x; +2xx,, x =[x, ¥, x3]T eR’.

-3
x3u1+2u22u3—>[x]8[ 2}

a. Dua dang toan phuong f (x) vé dang chinh tic bang phép bién d6i truc giao, chi rd phép

bién doi.
b. Tim det[ (44" A)*™ |
Giai:
410
a. Ma tran cua dang toan phwong A=|1 4 0 (0.25d)
0 05
4-1 1 0
det(A-A1)=0<| 1 4-12 0 |©A=5vai=3 (0.254)
0 0 5-4
+1=5:(A-5l)
-1 1 0 -1 10
-1 0 { 00
00
X, =b
X +X, =0 4%, =b
X, =a

0 1
Co s& cuia khong gian con rieng E(A4=5): <u, =0 |;u,=|1 |}, Co so truc giao cta khong
1 0

0 1/2
gian con riéng 1V, =| 0 |;v, = 1/+/2 (0.5)
1 0
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-1

Co so cua khong gian con riéng E(1=3): su, =| 1 |, co sé trye chudn cua khdng gian con

-1/42
rieng E(A=3): {v, =| 1/2 (0.5d)
0

Dat P=[e, e, e, ], D=diag(55,3), x=Py (0.25d)

2

tacd f(x)=x"Ax=y Dy =5y +5y;+3v;, y=[y, v, v, ]T eR’. (0.25d)

2020 2020 4040

det[ (4A"A)™ |=|det(4A"A) | = 45000 75010

(0.5d)

=[4°det A".det A|  =(4")"™(detA)
15 0 o) 0o o0 1
0 5% 0 |[1/2 1/2 0| (0.5d)

0 1
A®® _pDPt=|0 1 1
100l 0 o0 3®)-1/2 1/2 0

2 3
Cau 6: (1.0 diéin). Trong Z,, v6i hé thong mat ma Hill cho khoéa K = (1 2) . Hay ma héa tir HATE,

biét rang mdi ky tw trong bang chit cai dugc tuong ting mot sd trong 7, duwoc cho boi bang sau:

A B C D E F G H I J K L M

0 1 2 3 i 5 6 7 8 9 10 11 12
N (@) P Q R S T U \Y W X Y Z
13 14 15 16 17 18 19 20 21 22 23 24 25
Giai:

N

QW)

GG ) e

Vay tit HATE duwoc ma héa thanh tt OHYB

Ghi chii: Cdn bg coi thi khong dwoc gidi thich deé thi.
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Chuan diu ra ctua hoc phan (vé kién thirc)

Noi dung ki€m tra

[CDR G2.3]: Thuc hién dwgc cac phép toan ma tran, tinh
duoc dinh thitc, cac phép bién doi so cap, tim hang ma
tran, tim duoc ma tran nghich dao, giai dwoc hé phwong
trinh tuyén tinh (giai bang tay hay bang cach st dung
mady tinh c6 cai ddt phan mém tng dung phu hop nhw
matlab, maple, ...) va biét tng dung vao cac md hinh
tuyén tinh.

Caul

[CDR G2.4]: Thyc hién dwoc hau hét cac bai toan vé
khong gian vécto, khong gian Euclide nhu: chitng minh
khong gian con; xac dinh mot vecto ¢ la t6 hop tuyén
tinh cia mot hé vecto; xét tinh doc 1ap tuyén tinh, phu
thudc tuyén tinh ctia mot hé vecto; tim co sd, s6 chiéu cta
mot khong gian vecto; tim toa do cua mot vecto ddi voi
mot co so, tim ma tran do6i co so; phuong phap Gram-
Schmidt dé€ xay dung hé vecto truc giao tit mot hé vecto
doc 1ap tuyén tinh, ...

Cau 2, Cau 3, Cau 4

[CDR G2.5]: Thuc hién dwgc hau hét cac bai toan vé anh
xa tuyén tinh, chéo hdéa ma tran, dang toan phuong: tim
nhan, anh, ma tran, hang ctia anh xa tuyén tinh; tim tri
riéng, vécto riéng, chéo hda ma tran; xét dau dang toan
phuong; dwa dang toan phuong vé dang chinh tac.

Cau b

[CDR G2.6]: Xay dung phép toan hai ngoi; xét xem tap
hop véi phép toan hai ngdi cho triede co la nhom, vanh,
truong hay khong; ma hoéa, phét hién 16i, stra sai, ...

Cau 6

Ngay 15 thang 7 nam 2020
B0 mon phé duyét

(ky va ghi ro ho tén)
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