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, \ ~ THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung: , 7
) _'T",\'j;\ X,.' i .]' - ]' A iAB. AI X tinl
- Mi sb: T2022-VD17

-7~ Chunhiém: ThS: Pham Thi Thu =~ ' T T
- Co quan cht tri: Pai hoc K¥ thudt Coéng nghiép
- Thoi gian thyc hi¢n: 04/2022 — 10/2023

2. Myc tiéu:

- X4y dung video cac chuyén d& hoc phin Pai sb tuyén tinh.

- Cung cép video cac chuyén d2 Dai sb tuyén tinh ding lam tai lidu hoc tép
cho sinh vién truong Pai hoc Ky thuit Coéng nghi¢p Théi Nguyén.

3. Két qua nghién ciru:

Paé tai d4 xay dung dugce 21 video cac chuyén dé Pai sb tuyén tinh ding
1am tu liéu tu hoc, tu nghién ciru cho sinh vién trudng Dai hoc Ky thuét Cong
nghiép Thai Nguyén.

4. San pham.

- San phdm dio tao: khéng

-'San phdm khoa hoc: khomg — T T o

- San phdm u’ng dung: Xay dung duoc 21 video céc chuyén dé Déi s6 tuyén
tinh |
5. Hiéu qua va kha nang ap dung

Két qua nghién clru d3 dép mg duge muc tiéu nghién ctru cha dé tai: Cung

clp video cac chuyén dé Dai s6 tuyén tinh ding 1am tai liéu hoc tdp cho sinh

vién truong Dai hoc K§ thudt Cong nghiép Thai Nguyén.




6. Kha nang ap dung va phu'(rng thirc chuyen glao Kkét qua nghlen citu

Két qua clua de tai co the dung lam tai liéu hoc tap hoc phin Pai 6 tuyen

-~ tinh cho glang vidn v sinh-vién tru’ong Ba1 hoc Ky thuat Cong nghlep Dal hoc

Théi Nguyén, gitp sinh vién co thé fur hoc trudce bai hoc hoiic tu nghién cim, dao

sau kién thirc sau gid hoc trén 16p, qua d6 giup cic em hiéu va yéu thich mén

hoc ciing nhu dat két qua t&t & mén hoc nay.

Ngay thding 10 ndm 2023

Co quan chii tri ~ Chanhiémdétai
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THAI NGUYEN UNIVERSITY OF TECHNOLOGY

Faculty of Fundamental Science

INFORMATION ON RESEARCH RESULTS

1. General information:
- Project title: Creating lectures in form of videos for the thematic of Linear

algebra
(=]

————— Coordinator: MSc. Pham Thi Thu e

- Code number: T2022 — VD17.

- Implementing institution: Thai Nguyen University of Technology.
- Duration: from April 2022 to October 2023.
2. Objeétives: |

- Compose lectures in form of videos for thematic of Linear algebra.

- Preparing a lecture bank in videos for thematic of Linear algebra used as
learning materials for student at Thai Nguyen University of Technology.

3. Research results:

The project has completed recording 21 videos for thematic of Linéar
algebra to be used as self-study materials for students at Thai Nguyen University
of Technology.

4. Products:
- Application products: Creating lectures in form of 21 videos for the

thematic-of Linear algebra: — — -—-— — - —-

| 5. Effects:

The results of research sastify the objective of project: Preparing a lecture
in videos for the thematic of Linear algebra used as learning materials for

student at Thai Nguyen University of Technology

6. Applicability and Transferred Method of the research results




subject of Linear algebra subject for lecturers and students at Thai Nguyen

=~ 7 University of Technology, helping students™to learn by themiselves before the

lesson or to research on their own knowledge after class, thereby helping them

understand-and-loeve-the-subject-as-well-as-achieve-good-results-inthis-subjeet—

,,,,,,
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I MO DAU
1. TONG QUAN VAN BPE NGHIEN CUU

- Hoc tap tmc tuyen da khong con xa la va dang bung nd manh m& trén thé

gidi cling nhu ¢ Vigt Nam vo1 sy phat trién cua internet. Hién nay, ngudi hoc ¢6

— thé d2 dang tim kiém dugc nhitng video bai giang vé hoc phan Pai s6 tuyén tinh
trén céc tng dung phin mém va céc nén tang mang xa hdi, tuy nhién bén canh

—nblmglgenhbaLglangﬁhatMUngghmmhmkenhphuaﬁmhﬁmhmgi

vé d6 uy tin va chinh x4c. Hon nifa, cdc video bai gidng ma ngudi hoc dé dang

——tinrkiém duge-trén-mang-thudng chi 14 cic video don 1& véi céc phan ndi dung - -~ —

| khong 1idn mach va khéng tring khép véi ndi dung kién thire theo dé cwong hoc

phan Dai s6 tuyén tinh dang dugc giang day tai truong Dai hoc K§ thudt Cong
Nghié&p — Pai hoc Thai Nguyén.

2. TINH CAP THIET CUA VAN PE NGHIEN CUU

Hoc tap va giang day tryuc tuyén dem lai rht nhiéu loi ich d6t pha so vdi

cach hoc truyén théng nho tinh tuong thich cao, sy linh hoat va c4 nhén
héa. Ngudi hoc givr ddy dong vai trd trung tdm va cht dong cia qua trinh dao
tao, co thé hoc moi ltc, moi noi. Tuy nhién, hinh thirc hoc tip nay chua thyc sy
dat duge chit luong nhu mong mudn do nhiéu yéu t6 chil quan va khach quan
nhu didu kién v& co s& vat chét, ¥ thitc hoc tip ciia sinh vién, khé khin trong

viéc quan ly sinh vién trong gid hoc cua gido vién, ...

Pai s6 tuyén tinh lé.whc}c; phﬁr;toangétbllﬁc thu%)ckhél kléllithlIC g1a0 duc :
dai cuong duoc giang day cho tAt ca sinh vién nim thi nhit & trudng Dai hoc
K¥ thuat Cong nghiép — Pai hoc Thai Nguyén. N§i dung kién thitc ctia hoc phan
ndy duoc st dung nhidu trong cdc mén hoc chuyén nganh cua sinh vién trong
nhitng nam hoc tiép theo. Vi mong mubn nang cao chit luvong hoc tip cho sinh
vién trudng DPH KTCN trong giai doan hoc online cling nhu sau nay. Pdng thoi
- gitp céo sinh vién khong dugc hoc hoc phdn Dai s tuyln tinh trong khung

chuong trinh cua minh van c6 thé tiép cdn véi mon hoc ndy, nhdm nghién ciu




dé xudt d& tai: “Xdy dung Video cdc chuyén dé Pai s6 tuyén tinh”. Céc video
duoc thiét ké logic va hé théng theo cac chuyén d& cu thé, c6 ndi dung bam sat

_dd cuong mon hoc; bao gém viée nhic lai ly thuyét va cac bai tap véin duhg. Day

s& 14 ngudn tai liéu hitu ich phuc vunhu cdu ty-hoc cia sinh-vién dbng thoi cling —
————hotro-céng-tac-gidng day-triwe-tiep-ciing nhu-trye-tuyeén-ctia-gidng vién-bd-modn
_Toan. Stt dung céc video bai giang s& gilp giang vién va sinh vién ¢6 thém thoi =~

gian théo ludn, trao d6i va tim hiu sau hon céc ndi dung kién thirc trong cac gio -

1én 16p gép phin nang cao hiéu qua va chit lwong gidhge. —

1. TOM TAT DE TAI

P4 tai hudng dén muc tidu 1a xay dung 21 video ciia 17 chuyén d theo hoc -
phin Pai s6 tuyén tinh ¢ ding lam tai liéu hoc tap trwc quan cho sinh vién
trudng Pai hoc K¥ thudt Cong nghiép — Pai hoc Thai Nguyén. Cu thé nhu sau:

Chuyén dé 1: Ma tran — Cac phép toan ma tran (2 video)

Chuyén d& 2: Pinh thitc ctia ma tran vudng (2 video)

Chuyén d& 3: Ma tran nghich dao (2 video)

Chuyén dé 4: Hang cta ma tran (1 video)

Chuyén d& 5: Hé phuong trinh tuyén tinh (2 video)

Chuyén dé 6: Sy doc 14p tuyén tinh, phy thudc tuyén tinh ctia ho véc to (1
video)

~ Chuyén d& 7: Toa df trong khong gian hiru han chiéu (1 video)

Chuyén dé 8: Khong gian con sinh béi ho véc to (1 video). =

Chuyén & 9: Khdng gian nghiém cta hé phuong trinh tuyén tinh thuan
nhét (1 video)

Chuyén d& 10: Tich v6 hudng (1 video)
Chuyén dé 11: Anh xa tuyén tinh (1 video)
Chuyén d& 12: Hat nhan va 4nh cua anh xa tuyén tinh (1 video)

Chuyemdé 137 Matrémcia 4nhrxa tuyén tinh (1 video)
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Chﬁ&én d_e}‘:. 14: Ma tréﬁ dong dang (_1_V_ldeg) o

Chuyén @& 15: Tri riéng va véc to riéng clia ma trin vudng (1 video)
" Chiiyén d& 16: Chéo hda ma tran (1 video)

Chuyén d8 17: Chéo héa truc giao (1 video)

hY
A N TINC D T A

T I
ZNQOQIDUNG DE TAL

. Sau day la ndi dung 21 video ctia 17 chuyén d8 Pai sé tuyén tinh dugc trich

tir cac slide PowerPoint d4 ghi 4m.




Chuyén d& i

" MA TRAN - CAC PHEP TOAN MA TRAN

CAC CHUYEN DE BAI SO TUYEN TINH

Clluyén ak1
MA TRAN - CAC PHEP TOAN MA lRAN

A-KIEN THUC CO BAN

I- Binh nghia :
Ma trdn cdp m % n 12 mét bing s6 hinh chif nhit gdm m hing v& o ot

a8 Loy
8y a;p L oay, | L. —
T A i o 1 W
. A By L dpy,
Trong dé:

+a; 14 phiin tir thude hing | et j ciama trjn A
+m: &b hing chia ma tréin A; n: sb cfL cita ma trin A

¥ d, Ma trin tam gide
+ Ma riin Lam gide trén 14 ma trdn vuéng cb cde phin tir ndm phia dudi duimg

chéo chinh diu bing 0
PR
A=|0 4 -I| B= 0; 5 a
0 0 1 _
00 0 1]
+ Ma trdn tam gidc dusi 13 ma trin vudng cd cdc phin ti oim phia wén dudmg cli
chiah déu bing 0,
40 0 2 0 01
c=|3 1 0 D= 00
0 2 1 3 B
233 R

2 - Cde dang diic bi3t cia ma frin

&, Ma trfin hing 16 ma trfn o6 mL bing va 0 o, ky bigu s A= g, 2 ... 2]

al

b, Ma trin ¢t 14 ma (edn ¢6 n LAng vh mdt ot ke hidu [ 4 = “;l

a,

¢, Ma trgn vuéing la ma trin cd sé hénghﬂ.ng 56 c6t

a, L

a; L
L L L

a;, L a,

ﬂln

[a ] vi,j=1,n

Budmg thiing di qua cac phin tir a,), ay,, ..., 2, duge goi y dwimg chéo ch[nh
win A
Bubng thing di qua cdc phin tir a,, LI PP T dm;c gul. 13 dubng
clia ma (cdn A. )

§ <, Ma Irfn chéo i ma trfn vudng e6 cic phin ti kbéng nim trén dudmg chio ch
400

3140
A=|0 1 0 D=[0 5]
(L

L Ma Irin don vj cﬁp 1 la ma trin chéo cd cdc phin tix niim trén dudmg chéo chinh bﬁ.ng N

Kihigula:1=1,
100
Il=[cl' ?:I L=[0o1 0
001

£, Ma ufin khang 1 ma tin eb 1 ca chic phin tr déu bing 6. Kl higu 14: 8

0090

6=(0 0 0 K
00 0] ’




biug nhaw; birc [AA =B & 2= by (¥, %] )
2 Phépcpnghalmatrgn o ‘

Bink nghfa: Cho hai ma trégn cing clp mxn 14 A = [8;]u00 B = [ghuee Ma trin thng clu’
B, ki higu A+ B, 13 ma tedn efp mxn duge xée dinh b A+B = [8 + Byl

3 - Phép nhin mis 58 véi ma trgn _
Pink nghia: Clo s tein A = [8]pn, va 58 & <Rt Ma trin tch it & véi A, kg Wi SRl
mia trfn chp mxn duge xée dinh boi (Al ;
Tinh chilts Néu hai ma trin A vi B cling cip, Ava pla cesbibpe:
2) MA+B) = XA +2B, B} A+ A= AA+pA
€) (AWA = M{pA) = p(AA) dy(-1)A=-A 0A=8,

M i 44 cia A = [2} .y 9 it —A, 12 18 10 8]
*" Ttah etdf : Néu ba ma triu A, B vA C cing cfp thl
CmA+B=B+A  -AtA=0 )
bA+O=A LA+(B+O=(A+B)+C -

-

4 - Phép nhiln hal ma irfin :
Bloh nghfar Cho A = [4}.g B = [l Ma trin tich cila A vesi B, ki hidu AB, o,
roxnt dugc xde dinh b ¢; = gyby; + agby + ..+ g by Vi Lo, Vi=La, ’
Tinh cht: Véi gia thiél phd hap vé 58 hang va s& cét:
a,AB+C)=AB+AC, b, A(BC) = (ABXC
. ¢, (B+C)A=BA+CA, d, k(BC} = (kB)C = B(kC)
Chi §: _
+ 6 cOt ciia ma todn bén wéi phai bing sb hing cita ma o B ben phai.
+ Cd lich AB nhung chue chiic 4 ¢ Uch BA. 7
+ Khi A va B 13 hai ma triin vuéng cimg fp thl cé A tch AB va tich B;A/,‘nhl.m

khiing dinh AB = BA,

CAC CHUYEN BE DAl SO TUYEN TiNH

Clluyéxl aé1 ) ]
MA TRAN — CAC PHEP TOAN MA TRAN

B - BAI TAP AP DUNG

5 Marin chuyén v
Djah nghia: Ma trin chuyén vjcoa A = (8] Ki hin A' (hofe A7), 12 ﬁna : .
[8;]aem B0 durge bir A biing edch déi hing ok ¢ Woc dbi il thinh h:‘mé:. e
Tinh cht: Gia sir phvit hop v& sb hang v& sé ct, khi d4: '

8) (A+BY =A'+ B! b) (ABY = B'A*.

Dgng 1: Hal ma irjn bing nhau
Bai I Tim &n x, y: z v w thda mén phugng irlsh ;
woxf —-4 3 2 )
yox 2 -1 z x
Rai gidir
wox|_ -4 3 o1 y‘ wl woa| —4+2y 342w
¥y ox 2 -1 z x y X 242z -1+2x
Hal ma rin bing nhau ki v4 chi khi c4c phiin tir & vi 1 iwang tmg bing chan, suy
4+2y=w x=|
3+2w=ct =3/2
=17

ks N ] =—|+4

===y
- .o =1+2x=x

Viy:

ap=—] . o

x=1Ly=3/2,z=-114,w=-1




Dang 2: Sir dyng cdc phép todn ma (rdn & tinh todn Tir dé suy ra:

(4+B) =4 +5 :[j ;]'*[_03 : ] =[:i f]

4 2 -1 B -3 0
Ba“‘ Cha cde ma Irin sae = 3 Sial BN

come |73 22 1) ] 32+2(-D) -31+23 _|5 .
ia: a A B ( A B) (4BY (4ny =54 '[u -2][-1 3]'[0.2+(-2).(-1) 0.l+(—2).3] [2 A
: 5,24+3AB - - - bﬁ 2:4 Py |2z 2 a2 - V-
- ¢, 34 + 28 1 3 2 1 23] 2 6
Baighir:

" a, Mubn tim Al 1a déi hing thinh 8t ddng théi cit thanh hing cia ma trin A:

SR YT

3 0 -3 z]
Tuong by B-[2 ]-’—’3' [ 2] - ‘

L2 AR 0] L [234(D2 204102
34.3—3.[1 3][2 _2] 3[ L{-H+32  1L0+3(-2) [

T4 2| [-24 67 [4+(-24) -2+6
244348 = + = =
i g -8 249 6+{-18)}-

2
1
| 2 1] -6 -3 1
34 3[_1 3] =L _9] B gidl:
Vi f(x)=x"—5x+3 thl f(A)=A"—54+3] trongd6 J 13 ma tein dom vi cung
-3 0]i-3 o 9 0 18 0 trin A,
3 _ .
28 2[2 _][2 _2]—2-[_10 4] [_20 3] 1 -1 21 -12] f-3 0 3
Taco A= 0 3 1]]0 3 1]={-2 11 4
-6 -3] [18 0 13 - -2 2 1|2 2 1| |4 10 -1
Viy —34'+28° + = 33 A
3 -9 [-20 B8] |-17 -t 1 -1 2] [-5 5 -10
-54=-5(0 3 1|=[0 -15 -5
-2 2 1] [10 -10 -5
1 00} [300
7=3|0 1 o|={o 3 0
00 1] [oo3

Viy k&l qua thu duge Li:

Dang 3: Glil phwong trinh ma (rjn

-3 0 31[-5 5 -10773 0 0}
I

211 aleo o5 Lo s 0
[~ 10 -1 [10 10 —5J {00 2]

-5 5 -7
o7 = 2 -1
-3

Bai 1, Gidi phirong trich ma trin 4.X = B45i véi dn 13 ma win X, véi
A=[1 z]; 3:[5 —4 4]
-1 0 -1 ¢ -~
Béi gidl:
Vima rin A li ma trin cip 2x2, ma trén B ¢dp 2% nén ma trén X 14 ma trin cAp'233

Jes

yyen L 2a b ] [5 = 47
i T PP N EE

fly=d'—54+31=

b
Goimalin X = [a
e

£
d e f




Thye hi¢n phép whin lai ma tin & v Ieal , v cd:

1 2fa & ][5 —4 4

B E
[1a+3d “1b+2e let2.f 5 447
[1a+0.d -1b+0e —I.c+0f] [ ] —2]

Vi dp dyng djuls nghiia hai ina trin bing ng stheu ta thy duge hg phu'cmg rinly,

Dang +: bt =8 dgng bil rdp khide

11
Bt 1. Cho ma Irdn A=[ﬂ l]

- T
&, Chuing minh dng: A" :[0 '::I

b, Tl 11 cd cﬁcmalmntmohuinvﬁmn n'anA,ngthlﬂ AB=BA
_ Baigldl: R

a, Tachitkg minh ding thire bing phuong plidp quy tap theo n,

(a+2d=5 rdﬂl Véin=1; hifn ohién ding.
{ = = - N < k
- bt2e=-4 b=0 Giﬁsﬂdhglh&cdﬂngvﬂinhﬂngkmm[l l}=[1 ];msadicm:mg
c+2f=4 c=2 o1 [o1
—a=-1 d=2 . - Tl H 1 k+1 5 )
—3zi —lez=a-— [ — - - - thliecﬂngdﬁngvblnh!ngﬂ:+l)lﬁcll\ I | - - < ER -
[v 1 n Ir r1 1" ’1 kel
Thit vy { 1o 1| lo 1 01 ! 14,
- h'drc‘trén’dﬁngw’lmﬁguym*dmgj‘hﬁ, -
MOT 5O CAU HOI TRAC NGHIEM
1 42 «1
Chul.Chomawgn A=(0 5 7 -2
AB:!—I l-il:x :_|=i-x-:-y :+r] 386 -3
0 v rj L ¥ r a, OfF cva ma trin A 14;
B4 fx =if1 3 [~ r+:] A 333 B. 3x4 C.4x3 D. dxd
A=i H = !
] L0 by yer b, Phén ot a, eia m trdn A 1
Ma trin B gigo hodn vai ma tréin A, tire 18 48 = BAnrong duong véi: AS B.S 7 D6
Bipan: a)h

Do dé:

v B_J: z
dy =lo |

y=0,x=1 stiyy

MOT SO CAU HOI TRAC NGHIEM

Céu 2: Cho ma lrin A=[_ll fl :] Ma rdn A' l2
A 1 -13 -1 1
1=t 2 5t B.l|2 -l
5 3
|| -1 1 -3
C|-=2 1 D'[l -2 —5]

-5

Bipén: B

b C

MOT 56 CAU HOT TRAC NGHIEM

2 -1 L2 a b . o
Ciu 3: Cha phép tinh: |2 1= . Khi 46 gid trf cla @ 12
-6 0 1 c d
3 0
A a=5 B.a=9.
C.a=-3" D. a=-13.

Bdpdn: B




MOT 50 CAU HOT TRAC NGHIEM

2
Ciiu 3: Chie phép tlnh: 2 -l Khi 44 gid trj cila o 14,
= i do .
—6 0 l c d

140
A a=35. B.a=9.
C.a==3: D, a==12.-~ S e e
N Pip dn: B

—a. L | I 1
1: = I ="
Cég 4: Cho bai ma lrfn 4 l2 4JVBB |:-l 4 . Dl C=A+B= [a:]lh]

_ phn.nn:rc,,bilng
Arep=Yr———— - - ——— Breg=0: - - —
C.c,=-3 D. ¢, =8
Pdp dn0. C

CAC CHUYEN PE PAI $O TUYEN TINH

Chuyén a8 2

| PINH THUC CUAMA TRAN VUONG

CAC CHUYEN DE PAI SO TUYEN TINH

Chuyén dé2
DINH THUC CUAMA TRAN VUONG

A—KIEN THUC CO BAN

g 2 Tini chit
- del{A)=det(A")
- Néu A v B I hai ma trdo vudng ciing cAp i det(AB) = dei(A)det(B).

- Bdi ché hai hang cita mdt dinh thire ta dege mjt dinh thic méi bing dinh thuc

ddu.
- Mt dinh (hisc c6 hai hang gidng nhau thi bing 0.
- Mt dinh thre o6 mil hiug loan 14 58 0 thi bing 0.

- Klii nhin cdc phdn tir (rén cling mdt hang vl ciing mét 58 & i duge mdt dinh (b

bﬁng dinh thirc cii nléin véi A,
- M@ djuh thize cb hai hing ty I thi bing 0.

- Khi 12 nhin m{t Lang vai dng 56 A 161 cing vao mgt hu.ng khic Ihi duqc mot [:
mér biug dinh thite eii. e
- Pinh Iivire clla ma irfin tam gific bing tich cdc phiin tir trén du'(mg chcu chinh.

J 1-Djuh nghia:

a
Cho ma trin vudng cipn 4=

+) Néu A =[a,, ] thi det(4) = a,
+)Véi n22, dinh thire cia ma trin vudng A cdp n 1a:

det(A) = a, det®hi) — a,dea M) + ... + (1) g, det(Mio).
trong dé ma trin My 13 ma trin edp {n — 1) nhin duge tir ma trfin A bing
bing i ¢t j (2i 13 ma trin con img v5i phin tir a;) :

3 ~ Cifch tinh dinh thirc:

+) Tinh dinh thére clia ma trin vubng bing dinh nghia ¢ khiai rién theo 1 ﬁ_i\
bt ki)
+) Tinh djnh théc cia ma irin vudng bing cde phép bin 44 so clp dua dink
vé dang tam gidc, rdi tinh tich cdc pldn tr irén dudng ehéo chinh.

Dinh thirc ctia ma (rin vudng 4, ki hitu 1 det(4) (hofic }4]) dirc dinh nghia 4




CAC CHUYEN BE PAL SO TUYEN TINH Dang 1: Tinh djnh (lui¢ cia ma tedn ( si dung dinh nghia

Bai 1: Tinh cé¢ djnh thie sau:
- 2y A=[5] > de()=3

Chuyen dé2 s
DINH THUC CUAMA TRAN VUONG .

b) B=[-2] —+dey(B)=-2

T fc= [1' ]—)det(C) L2-{ha=s5"
B - BAI TAP AP DUNG

dy i_: 5] =—I0—3=—13

ssin’ ga+cos’@=1

sind  cosd

&)

—cosasina

- 021 Ly pBAp
f4=|3 -1 2 —>det(.4)=0.l_4 -:',.L ;+1.| :
4 41 L 4 to a2l gy 0] t1oo 1 -1 o
I -1 1 1] B
bh 3 a s|7H{3 1 50l 1 sinfz 3 sic
- PP I, S | I O |
R
4 2130 (=1)(-3)1=2({-1)=10

> def{A)={0+16-12)—(—4+0+6)=2

BAl 2: Tinh dich thire sau biing cdch khai trién n thea cac phin tir A
» 5
Bait 1: Tinh c4¢ dinh thire sau bing cach sit dung phép bién dbi so cp:

|
0o -1 -1 1
a b e d 1 0 -1 2 3 1 1 |
S I
Bhlglnl
1 =2 1 = | SO I !

det(A) = {~1F audettMip) + (-1} adet(Me) + .. + (-1)*"a ,,,def(M‘

1 -1 -
o 01 : Yoo oo puctap oo
-z, - =al-1 -1 1]-Blo -1 1|se|e -1 1[-d]o v 2
a [4
- - -1 -1 0 a.
s s 11 0 Lo 1 0 9
. 0

~a3=blsc2=d(-l=dr-b+lo+d. .o




Dang 4: M{t sé dang bal ¢Ap khac.

cha 17,
Bi giai:
Khic thi duge mét diuh thike mdi bing dinh 1hie cil.

2 o%g
Bai 1: Bidt ding céc sb 204, 527, 255 chia hét cho 17, hdy clrimg minh |5 2
2 5.

Ap dung Uuh chét. khi la nhin mit hing véi hing s& A rdi cong viomg

a b ¢
LR Bat2: Cho o' B' ¢|=0, Héi cic dinh thire sau biing bao nhidu?
1311 a” b ¢
[ I N
R a' B ¢ a" ‘b' c a" ¢
a | b e]=1 b, [o° b* =7 c o
AR 66 6L et bt el oodn b e] e
I (T 1311 AR ol DAl gtil:
. 113 faneeen |1 13 ) S |13 1:2%&}::} 'y el e b el
. Tr T3 T 1 b clecla® b clo-a
L - a" " ¢
[ =6.1.222=48
s o ~ ‘bl e b el |la b ¢ I
" bt e=—fat B o=|at B ef=A  |a" &' b=-|a
a b ¢ a' &' ¢ |@g" b ¢ a e b
| ¥ X
Dang 3: Glii phuong trinh I 2 4 8 0
Bal 2: Gial phuong trinh =
Bt 11 Tim x thda mén phirong trinh sau: P I 31 9 27
s 2 | 4 15 64
N i X i Y T M Bl glal: 24 g
-3 =x " |~eosx  sinx| b 1 2 4 &
Bl gidi: Thay x =2 1a dugc: R =0 dodéxmzlhdalnﬁnphuaugtﬂuﬁda
x-2 - . 1416 64
- a, -3 X=(I‘2)l_3=x —-2r-3=0=x=-lx=3 L3 5 | 4 16
sinx cos . 12 4 - e
, |=sint x+cos® xr=120 Vx, viy PT vd nghiém Tuengtyvéix=3tedege(y, 3 o o =0 Véix=dach} ;5 4
—=COSX  SInX| N
1 4 16 i 4 16
r 2
12 \ . P _ A N
elo et 2=I—x: ’|=I.[(x+l)_r-2]=-\‘-tx'+x—2)=0=?r=°-=€= Viy x =3 vh 2 =4 ciing 13 nghi¢m ciia phuong minh 43 che. p
¢ 1 x . Do phuong trinh 13 bic 3 nén cé nhidu nbét 3 nghiém thie hay phirc,

phuong trinh & cho 132, 3, 4 -

Bl 2: Cho 4 va B 12 hai ma trin vuéng clp 3 thoa min J4]=~2 va |5
a8 b|E} e pd o faB)] o 8|
Bil glaf:  Ap dyng cdc tinh chit:
+} det(d") = del(A);
+) del(kd) = & .del{A) véi A 1A ma triin vudng clp n
+) Néu 4 v B 13 hai ma trin vudng clng cdip, thi del{4B) = det(4). de
a, |BA =[5 |d|=5(-2)=-10

0 2 0 4+10. 2 0 4410041002 (2 0

2 7=fs 2 7+102 =[s 2 T+102+100.5=5 2 b, |5|=|8.5.5.5=|5{ 8] | & |B|= |5 = 5* = 625

5 2 5 54105 (2 5 3+103+1002y |2 5 c,DoAlilmatl‘éncépElnén |2A|=2i|A|=8.(—2)=—16
o oy 4, [(ABY|=| 48| =] 4| |8 = 2).5=—10 ;
=|5 2 173y=17)5 2 3" M@ v
25 s fpss 6.0 857 =1y =[a8"|<lp -1, [ =lot == o) e




Bal tdp trluyén

MOT SO CAU HOI TRAC NGHIEM

1 2 3 4
t =2 3 .
2341 Ciu 1: Choma trin 4= . Khiing dinh ndo sau ddy ding?
141 - 21 3
SRS A. det(dy=5. B. det{4)=—13. .
b) Tinh dinh thirc sau bing cdch khai tridn 04 theo cde phin nir cda cét C. det(4)=~1. " D.Cte phomg dn irén du sai. '
. Pép dn: D
= 2 3| Con2Bioh e ctomairinat UL
T T BT Git phummg mnrsam | 0 2= 5 |=0 Cau2:-Bjokr thve-ciia-ma """"7|_c d'J I&:
P 0 s z—xl
+——B#i 3; Cho A 13 ma trin vudng cip n, gid st det(A)=4. A det{Ay=ah-ed. B, del{d)y=ad -be.
Tim del(A'AY; det(A%); det(A=D); det(B) véi Bi—a- - —~ C delid)mae=bd. - D Al mbead.
Pipdn: B . . i ‘
MOT S0 CAU HOI TRAC NGHIEM CAC CHUYEN PE DAI S0 TUYEN TINH
i 2 a1
Céu 1: Dinh 1hirc cia ma tréin A= 0o 00 Iinh theo a 14
0a 0 0 \
214 2 Chuyén dé 3
A. del(4)=2a". B, det(4)=0 vi moi a.
S -
C s D. g5 MA TRAN NGHICH PAO
- - O
Depdn B 12
Ciu4: Chomandn A=|3 -1 a*|,dei(4)blng
41 3
A 7a'-19. B. 74’ -35.
C. 94" -19. D. 9a*-35.
Pip in: B ’

CAC CHUYEN BE DAI 80 TUYEN TINH

Chuyén d& 3

MA TRAN NGHICH PAO

A - KIEN THUC CO BAN

s

st S g

1. B|nh nghia

- Ky hidw: M, 14 tip 15 ¢4 cdc ma (rin vudng cip n.

In ( hoge 1) 13 ma trin dom vj cfp n.

- Ma trin nghich dao ciia A € My, ky higu A™, 13 ma trdn thude M, sae ché;
AAT = AA=L
Khi dé 12 con néi 13 A kb dido hay kha nghjch, hogc khéng suy bidn.




2, Phuong phip tim ma trin nghich dio
a, Tini ma irén nghjch dde bing phy dgl sé

b di hing i v et | chita ay. K§ hiéu dy = det{My) 13 dinh tnfe con dng v
Bt €= [cluan v6i o= (=1)"dy 12 phy doi shetia ay,

Néu det (4)# 0 thl A khé dhovéi 4" =———C,  C=[¢q]

b, 'Tim ma {rGn nghlch dio biing phuong phip Gauss - Jordan

- Vidi nia Irdn don vi [ bén caul ma (cin A
- Ap dung cic phép bién déi so cdp v& hing 4 dua din me trin A vé ma trjn. 68
dm vj 1, 1ic dgng dBng thi phép bifn ddi sa clp vio hang clia ma irdn L

- Khi A d3 duge bién d& tsnh It 1trer thinh ma trdn nghich dao A7,

det—d—
et

Newgc Igi, néu A kba ddo thl det (4) 20,

- Néu hai ma tréin ciing cAp 4-va B kha dio thl AR kha dio vA (4B

EN N e EA T

CAC CHUYEN BE PAI SO TUYEN TINH | Dang 1: Kim tra mjt ma trén 14 ma trin nghich dio cia mjL ma
Chuyén ak3 PBil 1. Bay chl 1a ring ma tt4n B 14 ma trdn nghich 2o cla ma trin A:
MA TRAN NGHICH PAO Az[l 2] B=[‘: [1] AB=Ba=1
SR i
Bid git:
B — BAI TAP APDUNG Taos Y

Dang 2: Tim ma trin nghjch dio biing phy degi s8
Bai It Céc ma trin seu cd kha ddo khdng, néu ¢ by tlm ma trdn nghich ddo

_ 215 m U3 WU g [ YR
a,A:[_; —26] b,3=[§ 31] e D:[o 13 t.:=(—l)”.l l|=-2 o =(-1) \ l[=-2 ey =(-1) 3]
B glél: Y} o [P R . (—1)"12 -
+ G, =(_|] 1 =6 Cu—("]) b =4 n
u,Tac.sdemnlf‘ il:o.DodﬁmauénAkhbngcbmalr{annghichdéo. A 2
3 | e, =(_1)2‘3 =0 P =(-|)m
2 - X e =(-1) =-2 n 2 ) * o
b, Tncédeui‘:zl l|=9¢0 suy ra B kha ddo, tirc 10n tai 5 B! 2 |
33 2 6 -2 2 -2 4
e =(-1)" |ag,| =3 i ={-1)" JM,|=-3 Matin C=[¢]=|-2 4 o|=c=[6 4 -
) . 4 6 2 2 0 2
y 3(_1)2 ]'|M1||="(*l)=1 n =(_1]2 z'!“‘rn|=2 [ s 3 4 _|
. = 7T I P Y ViyD o= 1 =
= = = Bl == a ay
Ma.m(‘_[clzl_[ﬁ]ﬁ.c'__[___j__z_] ___Viy defo," 9{—3 / . D 4 58 2 .

Do d6 AB = BA =71, theo djoh ngliTa ta cé: ma tcdn B IA ma trdn nghféh dic

2 1 -
0 31—4 suy ra D khi déio, birc thn 1gi D!
21 1

" ¢, Tacé daD=




Dang 4: Gidl phuong tcinh ma tcéo
Bak L. Gidi phirong trluh AX= B d8i vai én |3 ma tein ¥, viic
1 -1 [N B Q|
A=[-1 2 1, B=[1 0 2 2
-2 3 1 1-22 0

1 21
A=|-1 2 0
2 -1
Bal gldtr Vdet A= 1 khic 0 nén ma trdn A ¢6 ma irdn nghich ¢4, e ba i 4
Ap dyug phuong phap Gauss — Jordan tish ma tin nghjch (a thu duge bing sau:

Ba gidi: X phucng trinh ma trdn AX = B véi A 1 ma trin vdng, Néu A o6 ma trin nghicy

1 2 1y o of - [ It o G 5 A -1 11l - - ’7”'””77”7,]"’(”)’&7;'37'
Y-l 2 oo 1 o|—de 4 1)1 o owo 4 (4"4)x =478
2 -l 1o 0 1 0 =5 -l|-2 0 1 [ KA . '
i = 2 A r=I'F 1
i 12 I o e s banaz 1204 54 Bé xét sy tbn tai cia A ta tinh djnh thitc cia me tfin A di cha:  delA=|-1 2
o ! 44%0 r= A L-1 -t . . . -2 3
00 1|3 5 4) |00 N3 5 4]
1 -3 -2
Viy 47=|1 -1 - :
-3 5 4 B

Dang 5: Mt sd dang b3 t4p khic
Bhi 1. Cho A 1A mjt ma trin vuéng cpn
a, Cha det A =3, hiiy Unh det (A} v dei (A%)
b, Cho biL A kha déo vi del A = 4; Uinh det {A")
¢, Chimg minh réing ndu A khi dio vVAAB=ACthiB=C.
Bai gidt: )
a, del (A®) = det (AA) = det (A). del{A)=3.3=9
det (A%) = det (A2A) = det (A2). det(A)= 9.3 =27
b, V1 A khé ddo nén A cb ma win nghich dio A vi 1héa min
AAt=]
det (AAT)=det T
det (A)det(AY) = |
suyma: del{Al)=1/det (A) = 1/4 s

Do dé:
-1 4 -3} 1 1 -] |0 51 ¢
X=g4"8=|-1 3 2/11 0 2 2|=/0 3 1 7
I -t {1 =22 0 I =11 -3

3, 0 0 0
0 2y 0 0
0 0 .. 0
0 0 ¢ a,

¢, Cliimg minh réing néu A khi ddo va AB=AC Ui B =C.
Bl 2. Cho ma tnfin chéa A= trong 46 &y, @25 .. iy, # 0.

Nhin A vér 2 vé cira déng (hire AB =AC ta cb:

Chimg minh ring A khi dio vi lim A~

A" (AB) = A" (AC)

JAYE = (A7
A8 = (AAC Tacd detA =a; @z ..aun * 0 nén A kha dio tirg 13 thn taj A

Baf gidh:

Suym B=C
Vi a,8,,..4_, =0 nénai £ 0 vdi mgi i
L a .. 0
A

o

o L

Xémalin D= By
0
0

o




BAE TAP TY LUYEN

@ Bai |: Hay chira niug ma Lcjn B 14 ma tiin nghich ddo cia ma IL_'z,in A

T Cla 2 Cho A= [0 1 2 ].Gpi C-E-;]”l& ma il%;l 1;hu ;lui 8 ﬁmg img

MOT SO CAU HOI TRAC NGHIEM
Cau I: Ky hi¢n ma trin nghich d4o ciia ma trdn A4 14

A A B. 4
C.A' D. det{)
Pipéan C

12 -1

011

-2 2 1 -4 -5 3
d=b1 -1 o|s=44 84
0 1 4 1 2.0
Phi 2: Clc ma triin sau cb kha ddo khdng, ndu cd by tHm ma irdn nghich dio bing]
phip : ToTTITT o m e e o
- 11 2] 32 0
-1 a; ‘_P _1-| b, 14 [2 3—2 et [: 1
E |_1 3 -l l4 2 —|J
+ - - Bai3: Giat phuong trinh ma irn tlm ma trin A:
I D T O]
,,[1 2],4:[1 0]_ ConAl2 1 of=|4 372 2
2o ta ) e s

clid ma trfin A, Khi 0 phiin 0 ¢ duge xéic dinh bii cdng thirc 1A

A e =(-1)" |:, _;I :‘ ‘ll

o 2

By = (1)

Cog=

-dedn:B

r

MOT 50 CAU HOI TRAC NGHIEM

Ciu 3: Didu kidn ciia 7 dé ma trin 4=[’]" 2“] kha nghich 1A
m

A, m=| hoflom=-2. B. Khéng cé gid trj ndo cila m théa
AN,

C o m=z1, D.mz-2vimzl.

Bépdn: D

Chu 4: Ma rgn nghich déo cia ma trfin A:[; :] it

1 2 5 2
A A= . B. A= .

-5 -3 -5 3
LAY= . D. A'= n
S > 2

Biép in: D

CAC CHUYEN DE PAT SO TUYEN TiNH

Clhuyén aé4
HANG CUA MA TRAN

A—KIEN THUC CO BAN

.
|

o
.

T
i
B!

CAC CHUYEN PE DAI SO TUYEN TINH

Chuyén 4 4

HANG CUA MA TRAN

Hang ciia ma trin

- Binh nghia: Hang ci3a ma 1rjin A 13 edp cao nhét ciia cée dink Uvic con khic i )

khdng cia A, Ki hidu: rank A (r{A))

- Ciich tinh hang ciin ma trjn bing phép bién adl so cip vé hing

+ Ap dung cdc phép bién i so odp vé hing dua ma tein A vé dong ma trin i i

+ Hang cita ma trjin bing sé hang khéc khéng ciia nd.
- Tinh chit

+r(A) = ~{AD)
Nél.h'f|ﬁ'mét’mﬂ'lréIf\’uéllgfép'l|'k‘]’li'dlfl’i“(’k)=’n*H’del’A‘¢'"ﬂ

.




HOC PHAN DALSO TUYEN TINH Dang 1. Tim heng ciia ma trin

DAl 1. Tim hgng ¢Gd cic ma tedn sau:

13 5 -
. 2 -1 3 -2 4
CFll:yﬁﬂ dd4 ) wacls 251 1 h,B-: —ll :;: :
©  HANG CUA MA TRAN 2-t1og 2 77 09 |

Bail gidl: D& (im hang cia ma trfln ta &p dung cie phép bibn dbi so cp vé bing ‘

. N v T r 2 -1 3 24 2103 2 4 [2 &
B — BAI TAP AP DUNG SO PRt N it I A
EFaTs z "™ [0 0 =@ 3 60 0 o

- -Ma trin bie thang-cd hai hing khic-khéng, nén-suy ra: rank(A)=2

Dang 2, Bl¢n ludn hang cia ma trin
Bai 1, X4c dinh hang cla ma trin sauphuihuﬁck(k-s& thyc)

3 5 4 13 5 - 1 3 5

1 AR
epaf? 12 7 -3 6 8 -7 135 acll 72
Bl - -2 12| RERRR (o o o 1 :llu l;;
77 9 1 -14 26 8 00 o
Bt glat:
1 & 1 2 32 43 31 1
13 5 - 472 127 4 b2 7 4
. 07 -3 6 I e I e IS b
okt 0 0 0 —4 4 1 1 3 4 3 I 321 k
a0 0 0 2 7 4 127 .

: !

0 -5 25 15 0 -5 -25 -5 0

o2 10 ¢ e o 0 0 o g
)

0 -4 =20 k-12] " [00 0 & 0

Viy: Néuk = 0ir(A) =2 HNéuk = 0thir(A) =3 -

MOQT SO CAU HOI TRAC NGHIEM MQT SO CAU HOI TRAC NGHIEM

Chu 1: Trong cde ma triin bjc (hang sau, ma trdn cb hang bing 2 13 12 -
Ciu2: Chomairin A=10 5 0 | D& renk(4)=2 thl ditu kifn cia o Ia:
1 020 1 0235 o o
A 4=]0 3 0 5. B.4=|¢ 0 0 of. =
010 000 0 A a=3. B.a=0.
C.a=0. D. Ch A v C ding
1 03 I 03
C 4=0 2 4] D. 4={0 2 0f. Bipen: C
L. 001! [ Cau J: Hang ciha ma trdn A dirge kI hiéu 13
‘g , A |4 B. r{d).
gi Dipanm D
/ C. deif4). DMl
é ' Bapin: B
J;gz - - Lt - -




CAC CHUYEN PE BAI O TUYEN TiNH CAC CHUYEN BE DAL SO TUYEN TINI

Ciluyén ad s

Chuyén d& 5 HE: PHUONG TRINH TUYEN TiNH
 HEPHUONG TRINHTUYENTINH NSER 4 _ KIENTHUC COBAN

§ 1-HE phueong trinh fuyén Huh 18 md1 bé pdm m phaong inh bie nhit véi

Ay Ry et iR, by - Dinh § Kronecitker - Capelti: g phuong trich tuyén tinh o6 nghiém ki
rankA = rank A :
Nhin xét:

+) Niu rank(A) » rank{A) ti he phirong trinh tuyén tinh v6 nghigm.

+) Néu rank(A) = rank(A) = n (véi 14 sb in) thi hé phuong winh tuyén Link

8, X, +8y,X, +o..+ay X =b,

a K +a oKt ta g =by

Hotie viét dirai dang Zﬂ.,l, =hb;, i=1.m, trong d6 %1, X2, ..., Xala cic in 55, ;

hé sé cia dn, by, ..., b 1 vé phat.

nghim duy nhét.
TR Ag x, b, +) Néu rank{A) = rank < n (v6i n 1 58 4n) thi b pirang tioh tuyén i
DitA= fn #m o A k=2, b= b, nghi¢m.
ml fm2 L a b

2 - H§ Cramer 11 hé phuang trinh tuyén tinh cb s pheong trink bing sd dn v
det{A) =0
Djnk i Cramer: HE Cramer 06 nghidm duy nhét tinl theo céng thire x = A ’1h
. det( Aj)

Lrry

4 - Gl b plureng trinh wyén Unh bing phwoug phdp Gauss - Jordan © §

+ Qud trinh Gauss: Ta viét ma trin A va canh né 13 ma in vé phii b, ta
ma trin chi¥ nhit & = [A, b]. Ta dp dung cée phép bién déi so cﬁp v hang v
ma irin & dé dua déin ma Lean A vé dang tam gidc (rén); gidi h tam gide trén
nr dudi 1€n (a 1hu duge nghigm.

» VOLA;j 14 ma tefn nhén dupe tir' A sau khi thay cél il j bing cdt vé

3-M§ thudn nhdL1d hé cd by =l = ... =ba =0, hé cd dang ma tcin 13 Ax=8. :
H& thudn nhil ludn eé nghidm thm thudmg x =8,

Trrimg hop m = 1, hé thubo nhét ¢b ngliém khéng thm thudmg khi va chi khi
del(A)=0.

+ Qud trinh Jordan: sau khi dira ma trin A vé dang tam gide {trén) (da tliyr
Lign xong qué trinh Gavss) 1a tiép e 4p dung cde phép bitn ddi so cip dé du'a
ma (rin A v& ma trin don vi.




CAC CHUYEN DX DAK SO TUYEN TINH
Dang 1: GIal h§ Cramer
Chuyédn ad s: x +x,=1
o . S . PR B4l 1. Ap dyag dind 3 Cramer gisi hi phuomyg wriah sau: X+ 2A Ny =2
HE PHUONG TRINH TUYEN TINH _ -, 1 2x=3
Bal glal:
a1
Videt{A)=1 2 I|=2=0néndéiy 13 hé Cramer.
- R [ | SN 1
. B - BAI TAP AP DUNG Ap dung &jul: li Crame ra cé:
i [ o 1] 1 o 1
A=l2 2 1jym dei{a))=12 2 1j=-3
1 -1 2 3 -1 2
e e e o R I T N I | T | . ‘
.- A=i-l 21| suymadefAn=| 2 tj=-2
e 12 31 : 13 2 L
3 X+y~-z2=a
P P S Baf 2. Viét nghiém cia hé theo 3, b, ¢ x+2y—2z=b
2x—y+lz=
Ay=l-1 2 1) suyradetfA)=H 2 =35 Bii gidi: *opriz=c
23 2 -3 1 -
Videtd=|l 2 - =l$0(v6iAIﬂmhﬁnhéséchhéphuanguinh)nénhﬁp
Viy ta o nghiém cda hé Cramer la: 2 -1 2
trinh c6 nghigm duy nhtphy thude 8, bva ¢
X == a1 -l
2 z b 2 =
-1 2
poded e 12,
detA 1
1
1 2
’ z=dm‘d’=ﬂ=—ia+3b+e
det A 1 e
Lo Viy nghidm cta hé 1A (x,y,z)=(2a—b,‘—,60'+4b+c,
Dang 2: Gidi h¢ phwoag rinh bing phép blén 481 s cip
x+y+z=1 v+ oyt oz =1
Bal 1. Ap dyng phuong phip Gauss gidi hé sau: {.c+2p+3z=—I Viy hé 8 cho fuomg duang véi hé tam gide trén: p 42 =2
T+d4y+9z2=-9 s =2
Bii gidiz
Taviél ma irin A canh ma trin v& phai b, thu duge ma trdn chit nhit [A,b] Gidi bé tam gidc trén ndy ti dudi 160 ta thu duge: x= 1, p=2, 2 =2

1 ]
A=[ab]=|1 2 of =
14 9]

Ap dung cdc phép bién ddi s cip via hing i v6i ma trén irén a4 dua ma 10
i® dang tam pide irénta cé:

i
L] EEL 1] fl 11l
B LU N I e L R I I
= {07378 —IOJ' lo—(},z"—'dJ

Viy nghidm cia h§ phwong trinh 14: x=ly=2z=-2




Dang 3. Gidi I thudn nldt

Bai 2. Ap dyng phuong phdp Gauss — Jordan gidi hé swu: { r+2p+3z

TH4p+9z= ar-3y+z=0

DAL L X#c dinh @ 84 b2 sau <6 nghi¢m khéng thm thudng: { 2x+p+2=0 & |

Bl ghit: y
3x+2y-2z=0 :

Bai gldi:
Ta e dinh ire cia ma Iein hé sd ciia in l:

=3 oo T
detA=|2 1 1|=—4a-20
l1 2= :

Didu kign chn v di 44 b# thudin nhit 43 clio 6 nghidm khong tim thudmg 13 detA
ticl: —4a—20=04+ga—5

L .
A=l 2 3 -ty
1409

Truimg hgpm = n,hemusnnuhmngmanmangﬁmmuangkmvumm
defA)=0. 4

i

f Bii 2 Trong céc hé dudi diy, ke nio o nghiém kiéng dm thudng, hé nidg Dyng 4. Bifs hujn bt pheong trinh tuyla tinh

X o+ My, + axy =3

L+3y+35z41=0 T+2p+3z=0 Bil 1. Cho L@ phwroug tduh: (3%, - x, — axy =2

8, {4 dx—Tp-3z—1=0 b { y+4z=0 X, + Xy + X b
x, =

3x42p+ 72481 =0 5z=0 ) ; ’

a, Xdic dinh a vA b 44 hé cd nphigm duy ahdt
b, Xdc dinh a vi b dé h§ o6 v3 s6 nghiém
¢, Xiic djuh a va b a2 hi v6 nghiém

Bl gli:

a, Hé da cho la mg1 hé tlluan nhd 6 38 4n (4 4n) nhidu hon sé phuong twinh (3 phu'
trinh) nén cé vé s nghiém va da dé cé nghi¢m khéng tm thudng

b, Hé 3 clio 14 mdt hé thudln nhdt b 3 phurong trinh v& 3 &n véi dinh thirc ciia o

Bai gidi:

v _ 2 » byt 3h, 3 eady 11 2
b 56 12 A=[Ab]=} 3 —l -a _hhythy P L. TN P
123 213|: 0 -3 3-12a b-6 6 03
1 d4[=35=0
b o 4 b a,Hécdnghiémduynhﬂlkhlvﬁchllr.hlmnkA=rank§=3suyma-'—"£;-,bn\yy

. E b, Hé o6 vé sb nghiém khi va chi khi rankA = rank® < 3 suyraa=£,yfa'hr
Viy, h¢ 8 cho chi ¢d nghiém duy nhit 12 nghigm thm thwémg. -~ 2’ :

¢, H v5 nghigm khi vé chi khi rankA < rankAsuyras = -2-25. vab#3

E . , "
CAC CHUYEN DE pAI SO TUYEN TINH @\ A~ KIEN THUC CO BAN

-

Binh nghia khing gian vée to:

!

Cho tip V = &I, mdi phhn 13 dwge goi 14 mjt vée to, Ta ggi V 14 Khong gian vée to trén 1ap sd

Chuyén dé 6 ;

., . _ . , . dinh oghta duge phép cgng hai véc to, kf hidu 14 “+ vi phép shin mdl s& thye véi vic t, kel

: HQ VEC TODOC LAP TUYEN TINH : " § . et lidn A2 sau véi mei vée tox, y thude V vA véi moi A, 1 ihuge R 3
HU THUQC TUYEN TINH TRONG KHONG GIAN e Lx+yeV - {déngkin véi phép edng hai vic 1o) b axeV ang kin v phép nhin

jERTysytx (tinhs giao hodn cita phép céng) T AR+ ¥)=Ax+%y (oh phia bé cla phép
B3, %+ (y+2)=(x+y)+2 (tnh kit hop cia phép cing) 8 (ht i =hx+pa
.30eV:0+x=x {pblin hr srung hod 2t phép cing) (tinh phin bé ciz phép cong sé thye vii ph
L AaeV: x+x=0 (phin i ddi cia %) 9 Mux)= (s

{tiuh két-hgp cia-phép Ilhﬁl:l’&‘] Ao v

1k Lx=x




Mt sd khong gian véc to thudng gip:

(1) Klibug gian cic b gm n s6 thye: R"= {(x1, X3, .., X} 1 2% € R, k = Ln}

X, & ROV X = (X4, X3, .0 Xe) VA Y= (11, ¥2, o0 ) Té bgp tuyén tinh ciia it hy vée to:

e Plépedng:x+y=(x +yr, X2+ ¥, 0 Xa ¥ Vo)

Cho S = {3, 8, ..., 5, |3 mdt ho céic véc to cla khdng gian wic o V.
» Phép ahin: ha = {3, A%, ..o Ao ;

! T4 hop tuyén tinh cta cde vée tg cda ho S 18 bidu dnrc dgng ¢, + o8, +... +
(2) Khing ian cAc da thitc cd e khang qui n: Bl = [pix) =g +an 28,67 +ontagu? oy <) €G-, lichcldngsb udeR.
< Vi moh p{x) vi q(x} thudie Pu(x)
____« Phép cdng: {p + q){x) = p(x) + g(x)
+ Phép nhin: (Ap)(z) = A(x)
A3) Khéng gian ¢de ma tedn cdmxn: M.,
VA= [l B bl —— - o — e
« Phép cfag: A+ B = [a+ bjlam .
« Phép nhin: 24 = [l2gfmm ) P

| Hg véc to de 19p tuydn tinh va phy thufe tuyén tinh

Cho 8= {5y, %, .y 5, 13 M3t hy e vée tr oda khing gian vécto V.
—Néies, + &8+ 1+ os, =0 khivd chikbic, = ;= ... = ¢&;=0hl ta ndi ho S 1A d6c lip
| Hg Sdirge ol 14 phy e Hiyén Hatidi 0o Khong phal 1 06 1ip tuyén ok, e

B-BAITAP

y -y i inh 43 = i
PP/ Dékidm tratinh 8 lip tuydn tinh cla m hy vic W0 S = f5y 55 ., ), 1 gidh Dang §: Bidu difn mdt vée to' thanh t8 hep cuyén b cda ho vé ‘

ai a6 tuyén tinh thudin nbdv e, + e, + ...+ 5, =8
"

R 1: Trong khing gian véc 1o R?, cho hg véc to §= [ul(—l, 2),'11,(1,3)}
— .

2} Ridu dién véc to v(6, 8) thinh 3 hop tuyén tinh ciia b véc to 8.

|¢‘=C’="'=c"=" —> Sidgelip myén tinh He c6 v8 55 nghitm —3 § ph g £ b) Chimg minh ring: moi véc 1o cia khéng glan R din 14 (5 hgp ruyén tinh ciia ho véds

. ._ Baigidi:  a. Taxét v=au, +bu, < (6,8)=a(-12)+b(L,3) =(-a,28)+ (b,3b) = (-a,

< _a+b:6‘::a a=-2 v=-2u +4

b. Goi u{x, ) 4 m{t véc to bit kj thudc khong gian R% Ta x& u=au, + bu

(1) Moi ho chim véz ia 8 adu 1h phu thude tuyéa tinh (Do Os + 0s; + ... + 05, + | 8 =10).
§ (2) Gisitho$ phy thude luyén rinh, nghie b tn 1gi ¢, # O a0 cho: c 8, +...+€,5, +...+c5, =0

Tu ooy 10 8, = (05, +hCya H B Ft 65, ) asb
& : < (1, ¥) = 4(—1,2) + b(l,3) = (-b,2a) +{b, 3b) = (~a + b, 22 + 3b) 9{2 +3)

* Wy néu b § 13 phy tiue tupén Hih ihl trong ho S c6 f nhil mt véc Lo bidu din duge tinh t8 hep'tuwdi e
i : +y ~IX+y

—s—u,+——u, -

5 T
Viy moi véc ta cia khéng gian R? déu 1a 15 hyp tuy#n tinh civa

=u=

R

-f Bi 2; Trong khéing gian véc (o B, bifu difn vée o v(3,-6,3) thinh 16 hep
S={u,(-), 2, Thu, (2,4, 25;u,(5,-10,5)}

1o 8={p, =2x+Lp, =4x+2}

Bai gidi:  Taxét v=eu,+bu, +ou, Bii gidi: Taxét p=ap, +bp,

& (3,-6,3) = 2(~1,2,~ 1)+ b(2,~4,2) + ¢(5,-10,5)
=(~a+12b+5¢,28 —4b—-10¢, -3 + 2b + 5c)

@ Ix-S=a(2x 1)+ b{4x+2) > -5 =(2a+4b)x+{a +2b)

- {2a+4b:3
(=1

. -a+2b+3c=13 —a+2b+5c=3 a2 +51—3 a+2b=-5
% e {2-db-10c= -6 0=0 olhs (e S

%} —a+2b+5c=3 0=0 et : - 8217
i

v={25+5t-3).u, +su, +1u, H phuong tinh trén vé nghidm, nén p khisng 14 b hep tuyén linh cia g véc 1u-_S

Ag: i

24




Dagng 2: Xét sy dde 1p tuybu tinh, phy thuge cyén tnl cian} Dii 1: Cic ho véc to sau [3 dde 1ip Layén (iuh hay phy thude tayén 1

a) S={u,(-123)u,(0,L =, (2,-LD} cR?

Bii I: Céc g vée to sau 14 ddc 1p tuyén tinh hay phy thuge tyén tinh?
a) 8= {u,(=1,2,3u,(0,L—L)%u,(2, -, 1)} c I B) B={v,(2,0,l5v,(-4,0,-2)) < B*

b) B={v(2,0,l;v,(—4,0,-} c R’ ) B'={uy(,-1m,(-3,1)} cR?

[ 1 1): = 2 H
9 B'={m G- Dm0 <R _ Biigiiic 1) Tacdiav +byv,=8a2,0,)+b(-4,0-0=(0,06)
€ (2a,0,8) +{—4b, 0,—2b) = (0,0,0)
& (22 —4b,0,a ~2b) = (0,0,0)

Rii gidic a) Ta c6: ax, +bu, +olt, =06 at- 1,294 50,1, -0 + (21, = (0,
&> (—a,2a,3a)+ (0,b,—b) +(2c,—¢,c)

& (~a+2¢c,2a+b~c,3a-b+c)=(0,

a4 il Viiy B 18 ho véc to phy thude tayén (inh,
< — Nhin xét: D& thdy-v, ={~4,0,-2)=~2(3,0,1) =2, né0 suy.a-2v, +
viyB L hg vée lophy duufe toydninh, o

R

\ Bai 1: Cée ho véc ta san 13 d5¢ lap tuyén tinh hay phy thudc tuyén ti
a) S={u,(-12,3)u,(0,1,-Dsu,{2,-L)] c R’
b) B={v{2,0;v,(—4,0-2)} R’

Bai 2: Chitng minh riing cdc ho vée (o sau 14 phy thuge tuyén tinh,
) B=[u(,-u,(-2150,(0,3)} cR?

b) S={|:|I =2:l(+l;1:|z=—)(+5;1:!,=2x}cli‘l

Bai gii;
¢ B'= [m,(3,—1);m1(—3,1)} cR? 8 |
3) Tack an, +bu,+cu, =8 < afl,~1}+b=% +c{0,3)= (0,0} 1b) Teci:np,+bp, +cp, =B a2z +1)+)
< (a,-a)+(-2b,b) + (0,3c) = (0,0)

< (a—-2b,-a+b+3c)=(0,0)

Bai gidi: .
< {da-b+2)x +{(a+3b)=0x+0
¢} B'={m,(,-h;m (3,1} =R, ddibdy m, =—m, np B 14 by véc to phy thuje hryd

- 2a-b+2c=0
a-2b =0 a+sh =0
m+m, =(3,-D+{-3,)=(0,0)=6 matbrlen0
- TS TEET I N
2m, +2m, = 8 3m, +3m, =6 P L DU M (1eR) ~1lb+2e=0 -
—b+le=0 e=t
c=1 L
y B 14 hg véc 1o phy thufic tuyén tinh, Viy S ldho vé]':‘w ph

Bii 3: Chimg minh riing ho vée 1o sau |4 de lap tuyén tlnh.
a) B={u(21,0,)u.(-13,-25 R’
1 2 ]
b SH{AR[_] —J]'B![l []}CMM

..... 1 2 -1 3] |00
Bii gidi: b) Tacd xA+yB=06 =
=t ) Tacd XA+Y. @xl:_l _3]+y[2 l] [0 0]

@ Bii 3; Chimg minh ring g véc Lo sau 13 dde lip tuyén tinh. ~
ot g
NV o) B={o,103u,-L3-2 5] R

ool 2ot e

Bai gidi:  a) Taco: aw, +bu, =8¢ a(2,1,0,7)+b(-1,3,-2,5)=(0,0,0, 6) :
<> (2a—b,a+3b,—2b,3a +5b) = (0,

=qQ x—y:O:

=¥
- ¥ + -y y - 04 - x-—-y 2x+ly _ 00 o h+3y:0¢> Sy=a
-x -] [2¥y y] |0 O -x+2y =Ix+y| [0 O —x+2y=0 y=0

Ja--b=0 ~Jx+y=0 -ly=0
' o Jarm=0 - {a =0 ‘ Viiy § 13 Lig vée Lo dbe 1ap tuyén linh,
= b=10 k
-2b=0 o hidn xét: Do khdng tdn tgi sé k ndo thda miin A= kB nén § 13 he véc Lo dic lp luyd
3a+5be

Viy B 4 ho véc 1o dée 1§ip tuyén tinh,

12 2 4
H;B;[ 3 _6]},<:Mm,Ihho,véc;ta,phulhuéc tgén tinh, do_A -Jz-_.tha{lcf

& L nghaisases
e
.

i

“Wisdn xét: Do Kidng 3n tai 56 k 8o théa midn u, = k.u, nén Blibg
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Mt sb cdu hii tede nghifm:

Céu 1: Ho vée to ndo sau day 1 hp véc (o dgic 1ip tuydn tinh?

A S={m(-2,3;v(L-4)} cR? B. S,={v,(—l,2);v2(l,—ﬁ)] o thda mén:
: A m=1 B. m=-1
. 5, = H ; v(-1, R? . 5, = (8) A B
C. 5, ={u(3,5;,8(0,05 v(-12]} < D- 8, = w22} < C. il D, Dip an Khic.

bip dnA : o T “PapAn D Kidag ed et dé S Ay B

_ __ Céu2: Ho vée to ndo sau diiy 1d o vée ta phy thuge tuyén tink

Cut Vo o v(3=1y 1at Hiop Tuyéa ik ctia ho ves To ndo sau dby:

A S={u(LD;u,(2, ) cR? B. S,=[v|(»l.2);v2(l,—2)} A s,"= {wdL-2%u,(2,0)} B. §, ={m{-1,3)}
C. 8, ={w3,58(0,05v, 2} cR?  D. CA3dip da trén. __C.DipimAwiD D Sefu-ab)
~_ DépanD : . /.,."” Bépdn-C -- V(J.-l)=-;-u.+§ux; ve=—t ,;"’A

A—KIEN THUC CO BAN

CAC CHUYEN D DAI $O TUYEN TiNA

Khai niém v khang gian n chidu:

Chuyén a2 7 Khéng gian véc (o V dige poi i khong gian n chidu néu sé Ién nbdl cde véc lcr‘."dé
trong V diing bing n. S chibu cila kiing gian V durge ki higu 14 dim(V). ;
QA PO TRONG KHONG GIAN VEC TO HU'U HAN dm({})=0  dm(R°)=n  dim{P,(x))=n+1 dim(A

dim{R?) =2 dim(P(x))=2
3 dim(P,{x)) =3

Co sd cita khéng gian n chidu

Tog 4§ trong khéng gian n chi¢u

- Cur sir oz khéng gian o chidu 13 g bt ky gdm i vée t dje lip ruyén nh :

Gia sir 8 = {v,, v;, ..., %,} 1A mdt co 53 ela khéng gian n chidn V, khi 46 mi L &
duy ohit dudi dang u= c;v, + cv, +. + ¢y, vic, & R,k = 1.n. Cic sé A
cdc 10g 46 cia u 4di véi ca 55 5. ;

- Trong khéng glan véc (@ V, moi véc to bit ki duge bidu didn duy nhél duéi dan,

cita cde véc 10 ¢lia mdl hg 5 khiva el khi ho S 13 co sa i khédng gian.

- Trong khiing gian véc to n chidu RY, cho hg § = (813 835 -ua 55} VA ma trin A= [s

Ky hidu (w)s= (¢4, €, -.-, 0,) duoe goi la vée 1a toa dé cia u trong eq sa 8.
Ia mft vée ta cha S). Ho S 12 déc Iap tuyén tinh khi va chi khi det{A)=0

c]
- Ca s& chinh the trong khéng gian B® I ho gdm n vée Io (e [u].- © | uoe i i e fo d et romg 60555
. . 3 N 5 N

¢ (k=1.n) 13 véc 1o b thimh phin thi k bing 1, cén lai déu bang 0. ;
c

L :'Sj{g*ﬁg);gl(ﬂ’nliffl{:‘fis={e; :e;fﬁ;l;()
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Bai 2: Hq véc o ndo sau diy 14 co s& clin khing gian R,
a) §={m,(-2,3,0%m,(5,1,-4)}

Danyg [: Chuing nitub mt hy véc for b co s& ciia khang gian véc'_
b) B={u,(0,3,~5ku,(-1,2,1;u,(},-1, 2}
¢} B'={v,(4,-2,2v,(0,2,0; v,(1,0,4)}

Bii |: Chimg minh ring cic hg véc ta sau 1A co s ela khong gian véc to R'?. A
) S=[m(-2,3);m,(l,~} b) B={u,(3,~5)u,(2 D}
gifi: a) Ta cé dim(RY)=2; ho .04 2 véc io, la s2 chira § 1A ho vée la déc 1fp o

4, =02 23+l 4= 0.0 (-2 b3 —40)- (ou)ﬁ{ e ;’a{%:: C . i oo

h)'rwala 2 |14=n nén B 13 ho véc Lo dfc 18p tuydn tlnh, do d& B 1 my
|

én S 1 lip véc ta dac I5p tuyén itah. Vay S 18 mdt co sb cia K2

/{- Do khdng tn tai a8 k ndo dd m; = kumy, nén S Ia hy véc 1o die lip tupkn tnh, do 46 S 14
y -»qup:l': J‘l=5¢0,nmSlﬁhovéctﬂd'écIﬁptuyénllnh,dodésﬂmolws&cﬂall'

_€) Taed:

b) Tack: |-35 fl:lasu,n_enmanovémaoc]_apmyémm d0 a8 B |3 it co st

1 0 | -
-2 2 :'o mn'unovécmphumuocmyénﬁmdodé '
31

Bai 3: Tim m d¢ ho véc ta sau 13 co sé cin khong gian P i{x)
a) S={p,=2x+m}
b) B={q =3x-2q, =-mx+5}

Dang 2: Tim tga d§ cla mjt vée to ddi v&i co si

Biti 1: Cho co st S={v,(3,—1);v,(,,4)} cita khong gian vie 1o R?,
8) Tim tga 4§ cia véc 1o v=(~1,3) ddi v&i co 55 S.

b) B [u], =['2]  fim véc to .
Bai giai: a) Ta cb dim{P\(x))=2; ho S c& | véc 10, n2n S khéng 1 co sir cia khéng gi B pldl: 3
. a) Tacov=av +bv, ©-LN=a3,-1)+b{,4) = (-1,3) =(3a +b,-a +4b} [3. b=-l

b) Ta cdn (lm r d& B 1a ho véc ta &d< 13p tuyén linh, —a+ab=3”

7.8 ( 7 s] - R
By=—murmy () (-5 = w0 cia v dbi v&i 5
g, +bg, =8 a{3x-2)+ b{-mx + 5) = 0x+0 & (3a—~mb)x + (~2a + Sby=0x +0 Tt S0y v wt0add ciavabivéicoss

[¥s= ma frén toa 4§ cin v ddi v&i co 56 8

Do [u],= [‘:] nén u=—2v, +3v, =20,~1)+ 31, 4) = (—6,2) + (3,12) = 314y ’

Bl 2: Trong kiving gian véc 10 R, cho hg vév 1o8={v,(1,0,0); ¥.(2,2,05v, Bai 3: Trong khdng gian M,,, im véc (0 lga d cim rma tejn. A J: 2] 0] dbi val

R O P X R PV T

a) Timm dé § 14 mjt co s& cia RY.
b) Véim =13, tlm ma trin tga 4 ciia vée lo u(2,~1,3) déi véi cosas.

Bii giai: , L2 3 _ Bai gidi: 2 0 11 117 To o],
a) &S K mal eo st eita R (1l S cn B ho vée Lo age Iip luyén tinh, didu kien 12 0 2 3[=ties A=XA +yA +ZA HIA, & -t 3™ o oMo ot oftt
> 6 m :

b) Véim=3 i S={v(L0,05v,(2,2,0)v,3, 3,3)} i mt co sir cita R2. ;
a+db+3ed
u=av,+hvy 4oy, & (41,3 =a(l,0,0)+ W2 2,0)+¢(0.3,3) e (2,-1,3) = (a+2b+3e,2b+1c,3c) < | 2b+3¢

. de=1

j
Su=dv-2v, + v,—_'-[u]!=l— ]

L e

2 0 —x+y x+y x+y=0
-1 13 z=-]

t=3

L

T

’ - ;i
‘pdl v6i co s chinh e el RY: B={e1,0,0);0,(0,1,05¢,(0,0, 1}, 13 ludn <6 u=¢%—1,3) = %1,0,00—(0,5,0) + 30,0

2 A=—IA +LA DA +3A, 2 (A), =(-LL-LY) -




Bai 1: Trong khdng gian R? clio céc co sé B =[e,{1,00;¢,(0,1)} va $={v(

a) Tlonma trin chuyén i co sé B sang cosé §.

e
Dang 3: Bal toin 201 v s& b) Cha véc ta (7,2, tin [v], bilng bai edch.

Bai gidi:
a} Tacd v,=(L)=¢,5¢,; v,=(2,0)=2¢ +e, =3["‘.].; H [ 1]a [ ]

=reflol, )} ]

2b=7 =—
b) Cach 1: v=av,+hv,<=(7,2)=n(l,l)+h(2,l)co{::h=2 c:{: 13=°{"]| [J]

Gid st A= {u, 1y, .., u,) VEB ="{v,, vy, .y v} 12 bai co s& trong khdng glan
mqi véc lo v & V déu cd thé bidu didn theo A vi ke B, 3
Ma trin P thod mén [v], = P[v], véi moi v e V duge goi 14 ma frin chuyén tlt co sd
tfong khing gian V.

] P
T

| . | L1
il AT PO Y PO A CY Y |

Céch 2:
-B= [l 2] lémnhﬁnchuyanmcasﬁangwsbS nén ma trin chiyén tir e s 5 sang o

11

Dadé ta cb: [v], =B"'[v], = [ ]H [—3] '

NéuP 1 ma trfn chuyén co s tir A sang B thi P khd ddo vA P-' 12 ma uan chuyén

Mgt s8 cu hat trfc nghigm: Mt st cBu hai triic nghigm:

Ciu 3: Trong khiing gian véc 1o R* cho véc 10 0 a{-1,4) vhoass = {u,(I, [%0,(-3,2)}, K

- . . R : .
Céu 1: Ho véc (o ndo sau diy khéng li co s clda khéng gian véc to R?? i 80 198 89 cin 4 v cer €6 § 1

A, S={0,015n,2,2) B. 8 ={%(-1,2v,(0,-2)} S A {u)=an B [-.L=[2]
C. 8,={u(3,5;v(-12)} D. 8, ={m(-15n(-10)} - - o (u) _(I_HJ
: ¢ ful, =[ 4] - ()=
Dip fn A DipénB

Ciu 2: Ho véc (o ndo sau diy 14 co s cia khéng gian vée to R*? Ciu 4: Trong khng gian véc to B? cho 60 58 8= {u,(~1,0);u,(2, 1}, hiét (u), = (-3,2),

A. S={u,(1,1,05u,(3,22)} B. §,={v{-L2-1 ki d véc lou b
- u={-32 —
C. 8, ={u(3,5,05v(3,-1,2); w(0,0,0)) D. §, = [m(~L5 A u=£32 B, {“]f[;]
€ u=(,2) D. Dipinkhic .

PipdnD det=.10

PdpanC

A-KIEN THUC CO BAN

CAC CHUYEN DL BAI $O TUYEN TINIE :
Khing gian con: Tip con W ciia khdng ginn vée to V duge goi 12 khcmg

nd cilng 4 khéng gian véc 1o vai hai phép lodn 1én V,

" .
CHUYEN BE 8 Dinh If: Tip con khde ring ciia kidng gian vée (o 13 khéng gian con khi va chi khi ndY

hai phép todn cug vdc (o vi nhan véc (o vai mit sé thuc.

KH(‘)NG GIAN CON SINH BOIHQ VECT

Trang cila ho vée tr: 84 161 da cic véc 1o dic Hp tayén tinh ciia bo vée tor S duge poi
v ki hiu 14 rank(S}).

'“”*W-fafﬁ;’%:.s”

B¥ (fnh hang ciia ho vée L0 § = {5, 830 -y 5}, ta thanh lip ma dn ma mdi cit ki mi

o L= [y S35 571 Sau dérdutr v dmg b thang: Ta-co rank(S) = rank(A):




B — BAI TAP
Dang 1: Chimg minh ot hg véc 1o 1 hi§ siul cia khéng gian vél

§ T4 hyp tuyén tinh cila by véc to: Cho 8= {5, 8y, ..., 5,} 3 mgt hp cd

véc 1o V. T8 hop tuydn 1inh oda cic véc 1o cla hg S 13 bifu thire dang ¢

trong dé Gy, €y, ..., €, 14 cde hing 58 (huge R. B |; Chimg minh chc Lg vée to sau I3 b sinh cia khéng gion R2, i
05 ={u; (L-1)1(2-3)) )5, = (vy (0.1 v(-25); v

Bii gidi:

~--—a)-Ta-luén c4-span(S) = R%; 1a-chn chi-ra-R2 < apan{Sy -

Véi bt ky vée to u{x,y)eR?, u=au, +bu
1 t3

© (z.y) = 0L =1)+ b{2,-3) < (x, ¥) =(a +2b, -z -3b)

: HE sinh-cita khéing gian véc to: Cho S |2 mt ho cdc véc 1o eiia khong gian vée «f A . 3 B a+2bi=x daIx+2y
- ) YooT T T ”'""7""7:873‘)3}"7’ |f£’—x—"y"7”7'

1a ndi hg S sinh 2 V hay S [a hé sinh cia V. B

,/’ i . 2 P . i
rong mft khdng gian véc L, 56 véc 10 sinh ra nd khéng nhd hen 56-Véc to dfe Vi utx,y) espan(S)=>R" < span(S), vire 14 5 1 mit b ’:',1!““'8 khéng

BAi 2: Mdi hy véc 10 sau dliy eb sinh ra khéng pian R? khing?
8) 8=fu,(1,1,-2)}
b) B={v,(,-L1);v,(-1,2,5)}
¢} C={m(1,-2,1km,(3,L,0); my(—L,0,0)}

Bai 1: Chimg minh cde hip véc Lo sau 13 hé sinh cin khing gian B2,
)8 = (1 {1,-1)u2(2, 301 b)§ = (1 (01} v2(—

B gidis

b) Ta luén o6 spen(S,) < R?, ta ciin chi a R* cspan(S,)

Kl - ) 1 . - - =y - .
Ve bt kj vés 1o Ux,y) R, umav, +by, +ev, a) Taludn ¢b span(S) < R*, vai b1 ky vée 1o ugx,y,2)eR%, laxdt: u=an, & @y,2)=a{,],-0 e (xy :

= (x,¥)=a.(0,)+¥{-2,5)+c(-11)
& (x,¥)=(-2b-ca+35b+c)

HE phurong tinh ndy khdag o8 nghiém véi x, . bit ks nén (. y,z) € span(S), vy § kirbog 14 b sint e RY

] b) Ta lubn cb span(B) = R?, véi bit ki véc 1o uix,y,zjeR*, taxét: u=av, +bv,
—2b—c=x a+Sbte=y ]
a+5h+c=y -2b-c=x < (%12 =l =L +b{-12,5) <> {x,y,2)
. a-b=x a—h=x
Viy u(x,y} espan(§,) = R* cspan(8,}, tirc I3 S, 14 méx h sinh ciin khéng - i S -et2b=yey boyix o
e _ a+3bhaz 6b=z—§_. ’

k H¢ phuong trinh niy khang cd nghiém v&i %, y, z bit kg nén ux,y,z) espan(B).. viy B khj

Bai 2 Mi hy véc o sau ddy cd sinh ra khéng gian R khéng?
) §=[v{1,L-2)}
by B={v{,—15v,(-12.5)}
¢} C={m, (=2, 1);m,(3,1,0);m,(-1,0,00}

i Dang 2: Tim co s& vi 58 chidu cia khang gian con sinh bdi by’

Bii 1: Tim hgng cia cde g véc (o sen
) S={u (L1 (=L 2,05u,(0,3,- )0, (-2 LD} < R?
b} B ={v,(0,L1,-D;v,(L =11, 2;v,(2,0,3,-D;v.(-L),-1,-2)) < R*

Bai piai:

©) Talun cb span(C) = R, v bit ki véc o uix,y,z) € R, la xél: w=o.m, +bm, +em, Bai gidi: {10 2
- i n) Taxétmatedn A=(1 2 3 |
& y,2 =20, -2, )+ b{3,1,0)+ (1,0, 0 oo
& (537 =@+Ib-c-2a+ba) 1L ~to 2] ot -1 o -1
! A= l. 2 3 ] ;l*'ﬂlhl 0 3 3 3 h2-1km]
-1 0 -1 1 0 -1 -1

at+dh-c=x a=z
oy-2atb=y =

6=z

9 :! .
i%*nﬁw@mﬂmm@ﬂemﬁ FAITF, ¥; % ndn (X, ¥>2) € 5pan(C) = I Tepan(

= :




Bi 2- Tim ¢o st va s chidu cia khong gian con sinh bai hg véc ia s
2} 8={u, (11,10, (-1, 2,050, 0,3,-Lyu, (-LL I} < B

’ Bai L: Tim hang ciia ciic hg véc to sau
3) 8= fu (Ll -Thuy(-1,2,05u,(0,3,-15u, (-2, < R’

Bai pidi .
6 L1 -1 . 11-1] [11—1 [11-1
-2 04 WA (003 [ N fo3 4
= Taech A=
b} Taxét matrn A = 2 o BB Al T ez alT oo of
¢ o3 =201 03 -1 00 0
" 11 -1 =2
Viiy rank(A} = 2, do d6 rank(S) = 2, nén sd chilu ¢iia span(S) la 2.
6 1 1 -1 1 -1 1 2 1 -t 1 2 P tm ca 5& cda span(S), 1a chn chi m 2 véc 1o dile p tuyén tinh cda khang gien span(S),
-'~=,; ;1 ; _2, ;'g ; ; L To oo chign oL -1, 6-,2,09) hoge {1k, £0.3, -0} 1 00 83 el epandS).v) e v tondy Jd
- A el el e S U L [~ Tia Cting o3 4 chou b vée o {{L,,~15;(0,3-T)] (I 2 vés ta Rhng khdc khiag ol ma trim bjc Mnag o dugt
. L . 4 - [ et A)JA cor 25 i wpan(S), v e vie by sau khi bids 441 vln 1 e 43 thue epaniS) v 2 iy o
Viy rank(A) = 3, nén rank(8) = 3 . 7

Bai 2: Tim co s vA 56 chibu ciia khdng gian con sinh béi ho véc i s _

Mt 58 chiu hdi wic nghigm:
a) S:[u,(l,l,—l);u,(—l,2,0);u,(0.3.—1);u4(—2,1,1)}CR’ 0 vie nghigm

b) B= ("u 0,1,1,-1);v,(L,—1,1,2);v,(2,0,3,—I); v, (-1, 1,_11_2)} <R} Cau 1; Hg véc to ndo sau diy 14 m@t hé sinh ciia khéng gian véc to R??

A S={nLlkeC-1L2) B 8 =[v(2v,24}
C. 8,={u33) D.  8,={n(,0)} ;
0 1 1 - I -1 1 2 1 =11 2
o=l 2 e |0 L1 =L Qi o0 1 =1 e [0 bép dn A
A=la 6 3 4 2 0 3 -l 021 -5 q
-1 1 = =2 -1 -1 =2 9 00

Ciu 2: Hang ¢da Lig vée ko ndo sau ddy bing 37

A S=[ul],-2)} B. 5= {v,{L2-1)v,(0.2,4)}

Viy rank(A) = 3, nén rank(B) = 3, do d6 kléing gian span(B) cé sb chidu 13 3, C. §,= [u(3, 5,-!);v(—l,2,l);w(0,0,l)} D. § = [m(-LO,—Z);n(l,O, :p(2

. viedmlcosdla ((L-1,L2(0,1,1,-1:(0,0,-1,-3))

Dipdn ¢

. .'i . ; . . .

y Mt sb clu i trie nghifm ._ CAC CHUYEN DE DAI SO TUYEN TINH
"Ciu 3: § chidu cita khng gian con sinh bai ho vée tr 5 = {v(=1, 2L 1} = R

A0 B 1 '

Chuyén d& 9
c2 D.3

Dipda ¢ KHONG GIAN NGHTEM

CUA HE PHUONG TRINH TUYEN TINH THUAN N

Chu 4: S8 chidu clia khdng gian con sinh b ho vée o S={u(-1,2,15v{1,~2,~0; w(3,~6,

AD B 1
C 2 D3
@2 7 DipanB .




A~ KIEN THOC CO BAN

Khéng gian con: T4p con W cua khéng gian vée to V diege goi 18 khidng gian con cu
13 khong gian véc to voi hai phép todn rén V.

...Fo, 8 cde hing 58 thuge R

--{-H¢-sinh-cia-khibng-glan-vée-to:—Cho-5-1d-mt-ho-cic-véc-Lo-cla-khéng-pian-véc-ta
& hp tuyén Hih ciia S dugc goi 14 bao ayén 1k cda S, ki higu 14 span(S). Néu span(S
inh 15V hay S 1a h sinh i V. :

jnh Iz Trong mgt khong gian véc ta V, moi ho § cdc véc ta dbc 4p ruycn ll]'l.ll $in]
8 V vi dim(V) biing s6 véc 1o cda S. : L -~

Hé phurang trinh tuydn tinh thudn nhdt

H& thrudn nbd1 12 hé pheng iinh oyén dnh cé dang Ax = 8

- K (hudn nhét ludn co nghidm Gm theéng x = 8.

- Hg thuln nhét vudng c6 nghigm khang thm ihuémg khi vA chi khi deI.(A) =0. ¥

Binb 1j: Hé Ax = b & nghigm khi va chl kmmk(‘)- rank(A)

urank(A ) >rank() thi-rd-vbrmghtém
» N&U cank(A Y= rank(A) thl 1i§ ¢ nghi¢m
o nghiém s2 I&-duy nhitnéu rank(X ) = rank(A)

B-BAITAP
Dyng 1: Gii h{ phareng trinb tuyén tinh thuln nhie
Bii 1: Gidi céc i phong trinh tuyén tinh s it sau:

2x+y+3z=0 X+y+z =0 2 . N
X, +2x, - X -x, =0
a) {x+2y =0 b){-x-y+z=0 c){ 2 3; LI .
-X, + 2, +x,=0¢
y+z =0 Ix+2y+3z =0 1 Ka T SXg T2y .
Bai gidi:

a) Diy 13 hé thudin nhit ¢6 3 phrong trinh vai 3 &n sd va ta ¢6 dinh (e cia ma
2 1 3
1 2

=6+ 0, nén h& 43 cho chi cd nghiém Am thuimg (9, 0, 0).
011 '

Bai I: Gigi c4c 11 phuang triali tuydn tinh thudn nhét sau:

2x+y+32=0 x+y+z =0 .2 +
a) {x+2y =0 B)l-x-y+z=0 c)[x' x’+:; x; J_(:x 10 s
y+z =0 2x+2ly+3z =0 * 2T ’_':

Biéi gidi: <) Day 14 hg phueng trinh tuyén tish twdn nhit b 2 phuong trinh vai 5 dn s.
R A =0

=0 X+, =X, + X, =X,
H d 1 2 3 4 5
ot dang: { {Oxl+lxl+2xl—x,+0x,=0

—X, +3xy =2, +%, =0

mnk(x) =ruk(A) =2 <5, nén hi phucmg trinh ¢d vé s6 nghi¢m, trong 46 c5 2 dn chlnh v

%X, ==2K,+ %, ~%, +x, ==dl-m+n =t
X, =1 I
2 Xy=m
AN'uIllcmquhéla X=m n
Xy =
% . Xy = 2%, +2x, =2t +2m X, =2%, +2%, =2m+2n
= X, =n Xy =X +2n.,vx,+x4—l.+2m n

2rn-

Th ngl\lcrn =luh¢ 18 {(~M—m+nem2+2mn).mn R} Tip nghi¢m cia he Ié [(t i,

Bii 1; Gidi cdc hé phong trinh tuyén toh thedn nhAt seu:
x+y+3z=0

a) {x+2y =0 by{-x-y+z=0 c){
y+z =0 2x+2y+3z =0 ™

x+ytz =0

RN IS e

+3x3—2x;

Bai gidi:

) Dby fh 14 thukn st o6 3 phirong trinh véd 3 da o8 vA ta €6 dich ke cia mua trin Bé 58 I

nén h§ d cho ch nghism khong tim thuimg.

1 1 1o blehion? 11 1o 1=
- Ta b K=[Alh]= -1 =1 1 ~2hithizh] () 0 | —h2mas o
2 2 1 0

3o 4 0 1j0

[=]

rank(A) = raak(A) =2 <3

Viy hé phuong trich c4 vé sb nghiém, trong 48 6 2 dn ¢hinh vi 3 -2 =1 dn phi

x+y+z =0 x=-
H§ co dang: 2z=08{y=I Tap nghidm m{a he di
0 =0 z=0

Bii 2: Tim m ¢ hé phuong trinh sau chi ¢4 nghi¢m #m thudng?

x+y+z =0 <0
a) {—x-y+z=0 b) [x 1; -0
x+my+3z =0 Y=

Céc hé phrang 1rinh di cho % 14§ phareng trinh fuyén (inh tudn nhilt ¢4 sé phuong muh
Hé dd chi ¢é nghi¢m tim ihuémg khi dat(A) =0

11
a) deA)20=|-1 —1 1z002-2mx0sme]
1 m 3

by del(A)tOoI :0@2 m*0e>m=l




D2 1: Tim co sér v 56 chedu ciia khdng gian nghiém cia hi phuang tinh wyén dnh
vii ma win A cho bi:

Dang 2: Tin cor s v 56 chidu etia kKhidng glan nghigm cia hé

(uyén tinh tudn ahdt

I 2 - 222
BAi 1; Thm ca sir va 64 chidu cda khdug gian nghign etia hg phuang trinh tuyén (fnh thudo Al Ax @) A= 21 ‘; ;2 by A= i i ;
. 12 - 221 D g .
0 A=i2 4 -2 WAs2 22 1 2 -« 0 X+2y—-z=0 ®+2y—z=0 X+ 27
-2 122 ) Tues Ax=0o|2 4 =2y[={0|e{miiy-2=00 0-0 =
- - | = =2~ -3-flz |- [ 0| =k =2y +Iz=0--- |- 2= -

B gidi: Xeihg thudo nidi véi n dn 5§ Ax =0. Nghidm cia bt 1 mdt b ghm nsd n = (x.xy,..0,)eR".
GuiW'IlI.lpcicng'llilmcﬁlhel.r!n.l'(llidﬁn!u xeW; yaW Iht Ax=0 vh Ay=90,
Doddi AR+9)= AL+ AY =0+0-& A(o)=kAx=kd=0
Viy x+y&eW; JxeW; nghla JA W dong kin vii phép ofng vic u v phip nhin vée 1 véi mid ed
--— khbng gian véc to con cla R*, duov goi 18 khing gisn nghiém cla hg Ax=0.
- - .-Déttm co b cin W, La s gidi he phiuong trinh-Ax =8, ratem-.mu.hhdwupmyéumm
chinh 1 sh wic tor qin hé sinb Hm g,

annghiém ein b8 1h W={(=2,t,0ft e R} = {1(=2 1,00t e R}

Bits= (u(~2, |,o)] ) méy mol nghidm cia b 43 cho abu I 1& hop myén \lth cda 5, mén S 13

B j;nmm;.'was.scmhmmgmnyﬁgmcnnmphmmmhmm

v{i ma irin A cho bod:
12 -1 222
) A=]2 4& -2 WA=|2 2 2
-1 =2 3 222

2 2 2x] [0 2x+2y+2z=0 [2x+2y+2z=0 [K=—1-5.
22 2fy|=|0|e{2x+2y+2z=0 0=0 e{y=1 .
22 2z |0 2x+ 2y +de=0 0=0 z=5

Tép nghigm cia b 13 W ={(~t—s,t8)|Ls e R} = {(~L, 1,00+ (0515 eR] = [:{—1.1,u)+s(-|,o,|ﬂ

Bii 2: Tim co sirva sb chilu cia khéing gian nghiéni cda hé phuong trinh tuyién 1

WAy +3z=0 X+y+z =0

a) 1x+2y =0 b){-x-y+z=0 €) {x,+2x,—x,+x‘—x,
a =X, 3%, -2x,+x,

y+z =0 2x+2y+3z =
Bai gidi;
Bai gidi: b) Ax=8c>

21
) Day 14 b thuin nhil 6 3 phuong Winh véi 3 &n sd vi ta cd dinh thirc cha ma rinhé s 1 |1 2
. 0 i
* P S={uy{~1.10)u,(~40 1)}, 12 thdy moi ogbidm cda b 45 chro dhu 14 18 bop naydn tab eda S, néo 8 1 mdt bé sigh 33!
dl iy 5 13 ¢ 13p rylo tlnh (do khng e 3 sb kenbe 8 uy =k . Viy 5 12 bl co 2 cia W, do 05 dim(W) &
Vi khing gitn nghigm eita hé db cho ©8 38 chicu 13 2 vi o6 mi1 ca 63 b § = {u,(=1,L0)0,10.1)

nén hé d3 cho chl ¢& nghiém tam thuimg (0, 0, 0).
Dao 46 khong gin nghi¢m ciia bé di cho 1 khéng gian khéng, 1A khéng gian 0 chifu va quy udi

25+2y+22=0 x=1
Y PN 0=0 e ly=s w={(t.s,-l-n)||,ssn]-[(1,0,-«)+(n.s.-s)||,sEn]=_(|§1.

o=0 2==i-5

(%001

Viy khing gian nghign cin hé dd ¢lro o6 56 chitu 4 2 vi cb mc co 53 13S

Bilt 2: Tim co 5 vi 56 chidu cha khéng gian nghiém ciia hé phaong 1inh tayén Bii 2: Tim cu 56 vi s chidu cida kbong gian nghilm cita he pauang trinh uydn sin thuln

= = x+y+2=0 x+y+z =0
M+y+3z=0 x+y+z =0 - -y =
y y X2, XX, —E = ay {xely =0 B{-z-y+z=0 o ®F 2 -a, =N, =0
a) {x+2y =0 b){-x-y+z=0 <) X, +3x, -2, 4x, =0
—a A+3y+3z =0 -x +3m-da e, =0 y+z =0 2x+2y+dz =0
yrz = XTI = Biigidi: ¢ Diy I bé plnzong wink myén vials thtkn nhdt e 2 phtom frich v6i $ dn sd.
R+ e, =X 4%, -x, =0 X A2y X%, -N, =0
A ar- RE b d; e ¢l + 1] 1 1 . Kl
Bai gidt: voroqe] L, et T : L © 0 ks { %, +I%=2K, 43,20 {Dx +2x%, 420, 2,405, =0
byTace: A=[Alb]=[-1 -1 1o i Ty g oo xmew g o oo = rank(A) : Do ank(A) =maak{A) =2 <5, n:nhgpmmngmnhoumssngh.;m,umgdﬂcazénchmhwyz-s
2z e ¢ 0 1o a0 oo : : 3, =2, 471,43, =H-m+n

, Tip nghiém cia hé I3 [(—4|—m+n,l,m.2:+2_m,n)||,m,neR
x= ;!

x,=m = ((—41,1,0, 26,0) +{-m,0,m, 2m, 0) +

5= 2,4 2n = 2k 2m = ({41,000 +1(-1,0,1,2,0)+ B(LY,
% =0

DS = {ug—4,1,8,2,05u,{-1,0,1,2,051,(1,0,0,0,1)] , ra thdy mai nghi¢m ciin b a& cho ok 13 15 hop nrydn diah cde 8, P
Ta 52 chimg ruinh 5 13 hg vée (o dée Kip tuyén linh. Thit viy, 2 ca: au +buy +cu, =0 ¢ a{~4,1,0,2,0)+ -1 0.1,

Viy hé phuong trinh ¢o v 58 nghiém, wong do ¢85 2 &n ¢hinh va 3 - 2 =1 dn phy,

f x+y+z =0 x=—t

Hé cé dang; 2z=0&iy=1 Tap nghi¢m caa hé da cho la: {(—G,I,O}Il e R} Y=L L
0=0 z=0

Nghigm cia bt 1:

m—

¢ Pal 5= [u(—l 1 0)} (@ thdy moi nghign cha hé dd cha déu | t6 hep tuyén tuh caa §, nén S li m —la-btc=0
&wj a=0 5=0 | Dodd s Ia mdlco st cia khong giad ng
5%"51"5"1 cila hi i sho; ddng thai 9f thiy § 13 dge 1gp wydn tinh. Viy § d ml co st cia khéng {0 —btc,e,b, % + Mo.c) = (0,0,0,0,0) & b=t b= 3y el —nghidin céa i i cho o
Py k/g—nghid d
; 'y khong gian nghig civa hé 42 cho o6 b chidn 13 | va co mtea sy 1d §={ui-LL0%} 2a+2b=0 [==_° \ §om fu, (10,200,101, 2,0 -
i o0 H(—hE0. 2050,




Myt sb chu hai tric nghifm:
Céin 1: H2 phurong trinh udo sou ddy chl o6 nghigm tin thutme?

DG s chiu Idi rde nghigm:

x-y=0
x-y=0 x-y=0 Cin J- Tip nghi¢m cia b phitomg tenh (2x -2y =0 [&
-Ix4+2y=0 T {wey=0 x-y+5z=0
{x -y=0 B {x—y= A f[mLofier) B.  {(-t,0deR] -
“2x+y=0 a-y= c. {©ouier} D. B"‘P“"“M‘
. BépdnC 7 N S CPdpinA
. cho dhnzds x-y+z=0 ]
Au2: 8 phuamg wrish oo su ddy.c nghipm khing thmthradug CHu : Khifing gian nghiém ca 6 phuong iah 32 —3y + 2z =0 <6 b cifa & I
xy=0 p [r¥=0 ) ' X +y-z=0
—2x+2y=0 T o ln4y=0 -
A0 i B 1
Y Ve Y N A i"-‘ B X
" DépanC ' T |

CAC CHUYEN b, DAI SO TUYEN TINH
Chuyén d& 10

TiCH vO HUONG

Tich v hudng Euclid trong khong gian R>:

X=X ¥, )i Y= VYo ¥a)i SXY=X00, HX0¥, Ha

Trong khdng gian B2, vai x= (x), %2} vd ¥ = (3., y2), la dioh nghia <, y=> =,y +

DZ kiém tra ring 06 thod min céc tién 48 cda tich vé hudng.

Trong khang pian R® vi tich vé hrdng Buclid, vdi u = (uy, 13, ... i) thi [|u}| = J< uun=
(con pgi 12 df dil Euclid ciia u)

A—KIEN THOC CO BAN

B{nh nghis tich vb hrdng: Xé( khbng gian véc to V, Tich va hudngciis u vi v, L hiéu <u,
thoi man chc 1ién 38 sau:

L. < v>xicdinhvdimpiw,ve V.

2. <, v =<y, u

3 <utv,werE e, W<y, W VIV we V
4,V 3 e Red <hu, v =L <u, v>

5. <, u>> 0

G.<uu>=0 Su=49,

Khong gian véc to mA téa 14 tich vo budng rén nb duge goi I khéng gian c§ (Ich v h\rd-ng
chidu thl goi Ta khdog glan Euclid.

Trong mdt khdng gian ¢ tleh vé hurdng, hai véc lo u vi v goi 13 trye giao ﬁ;:
Néu u trye giae véi med vée 10 cla mét ho S thl ta néi u tryc giao véi S. .

M6l ho véc 1o lrong khéng gian cd tieh v hudmg dwge goi 13 by trre glan néu

khic nhau ndo ciia he ¢fing Lnre giao vdi ohau.

M3t o vée to true giao trong dé mdi véc 1o dbu cé clmdn bing 1 goi 1 by (n.rc.'

Mt ca 56 gdm cdc véc Lo trye giao duge goi 1 co s tryre glao, (hén vio 46, né

véc o cing bing 1 thl dugc goi 14 eo 5§ tryc chnin,

£

- Trong moi klidng gian Euclid n chiéu khic rdng déu tn Lai




Qud trink frice chudn hoa Gram—Schmidt

Dijuda I§: V& S = {uy,uz, .., um) 13 mat he cic vée to dge Iy tuyén tinh trong khéng gia

1a cé thé xdy dyng dege ho ioye chlin S* = (vi, vz, ..., V) $30 che span(Se)= spau(Sx;-_) :

voi Se = {ur,ug, .., U} vd Su"‘ {vr,v2, s el k= Lomg
Burde I Bat = |[m|| o ]
v a
Burde 2 Dt 02 = g — <uz, vi>vi. Ly v =l

Burde 3: Pt ay = 3 — <3, vi>v( - <03, viFV, Lﬁyvg "a 1
L]

B—RAITAP
DPang 1 Ching wink mjt ho véc toli Iy trye giag, ho tree chuﬁ :

Béi 1: Véi tich vé hudng Euclid, chimg minh ring cic ho véc 1o sau li hg;,‘\r
9 S={0(l-)2u,LLDn,(,10) <R
0 o {o[ el (-grgptepromomonnn)er
PR, pidi;
) Fared—e U= (-2 =0
<uy,uy>=(-1).3+13+1,0=0
A<u_,,|.'|j »>=X l+3(—l)+ﬂ 2=0

Do d4 8 1A ho vée 1o trye gino, . -7

h Bai 1: Véi tich vé hudng Euclid, chimg minh ring cie ho véc to sau | 3ECNES
S={uL-L25u(-LLiwE30}c R’

1 1 ., _L I 3 .
5 B={V.(ﬁ.72--°-0}":{ ‘E,75,0,0],v,(O,O,l,U).W(O,O.O,l)}cR"

]

Bai gidi:

b) Te i

) a<\.v,v >=L.[— L + 1 X L +0.0+00=0
S ] i

L A =:;£.0+:{-2-.0+ﬂ.l+0.0=0

<V >=:;;.0+7‘;.o+0.0+0.1=0

Do 46 B 12 hg vée Lo trge giac,

|

Bai 3: Cho ho vée ta 5= {x =(:7ls-,—31;]; y =(:'§-an,:f;—0]} [=3:38

Ching minl cing S 14 hg vée 10 tnre chuén frong B theo 1lch vé Irdng < wv>

nhuag khang inge chudn theo Lich vd hudng Euclid <u,v > =y, +u,v, |
1 3

1[‘:?]-75:"
1 2 1 3 1
7533'5(7‘]?4__“’

Neén S 14 ho vée 1o trre giao theo tich vo lnrdmg <u,v>"*=3uv, +2u,v,

L .. 1 2
Bai pidi: Tacd: <u,v>*=3.—. +
v NN

khdng 14 bg trre giao (heo teh vé birdmg Euclid.

b ol )5 M pm e R

__Dadd S 1A lio e clhndin theo 1leh vé badng <, v=*=3uv, +_2lI2V

2

TR

£
I

et

,

Bii giai:
T T bt
Ay == U, BN =(1,2)—(7_1%).[Ui—0-,—7%] {2, 2)+[% -g) (f :]=-4§(3,l)
|:,|=%ST13 (T’ 711?)

Bii 2: Véi tich vi Inrémg Euclid trong R?, hiy xéc djnh k 48 u vd v 12 lai vée 1o :
a) u=(2,1,3; v=(L7%.k) :
b} u=ekl); v=(k356)

Bai gidi: :

a) DE u vi v 13 hai véc to trye giao thi tich v hudng cia ching cin bing 0,
<u,v>=21417+3k=029+3k=0k=-3

b} <u,v>=kk+k5+16=0k’+5k+6=0k =-3,k

% Dang 2: True chuin hén Gram — Schmidt ho vée tor dic 14p tu )

Bii L: Ve tich vé burdmg Buclid, hily trge chufin héa Gram — Schmidt ho v
4 5={u,(,-Mu(2, 2} cR?

by B={u,(l,l;l);uz(—l,l,ﬂ);uj{l,z,l)}CR’

T xiy dyig duge ho Inre chudn 3: §'= {v. (ﬁ,_




Bai |: Véi tich v& hudmg Euclid, hily tnge chudn héa Geam — Schimidt DAl 2: T ml ear sd irge <hudn ciin khong gian nghi¢m cia hé pluromg lrin!

a) §=[u{l.-Nn,{2,2 cRr? AT
) 8={u (L322} . Jx+2y+2z=0
b} B={u(LLDu-LL0%u,(2,D} <R> - 2x+2y+2z=0

Bai gidi: by v,=t= L

I

Ix+2y¥lz=0e 0=0
2x+2y+2z=0 9=0

u.l.s)]l.sell}:{(—l;t;o)+(—ﬁ;0.s)|l—,se]’:] ={I(—I;I.0)+s(—l
B3t 8 = (u,{~1,1,0%u,(~1,0,)}, 1a thky moi nghiém cia k& d& cho abu 1 1& hop nuyén Uoh cds S, nén S 18 ort b

2x+2y+2z=0 2x+2y+22=0
&
2=1

_. -Tipnghiém cha héll;Wz{

DELNA L AR (_I;I;OJ—(O){%—,VI?%-] -(—|;1,6)' -

1

“r=“:="':r"'|—’—"1—‘-“1r"r>v“7—ﬂr1r1l—T 7 3 a

177 =020 [J 3 3)"(":1%-“] (;;3] —(Lh-2)

| Vll}hb&'msglmnﬂu&mmh@dﬁdﬂneﬂsﬁmenﬂzvlebmdtuom]i S={u,(~1.L0%0,(-1,0,1))

w2 o

B T~ I e (B 4
Ta xdy dymg duge ho wyic chudn li: 5= [ (7‘57'57‘;}('; ;7;-,0];17, ' B BB sy 60c giuo aghitm cia bt phrong trinh da cho e mdt oo sh i chyﬁnﬁ&:’ ’S‘:{w, P

Mt sb ciu hii tric nghlfm: Mgt sb chu hii trie nghigm:

Ciu 1: Trong khéng gian véc to R vak (lch v6 hudng Euclid, ho véc 1 ndo sau ddy 12 b oNEEIER Céu 3: Trong khéng gian véc ta R? véi lich v6 huéng Euclid, mye chudn héa véc to v(),

A, S={udlb;n, 29} B. §, ={w(L2:v,2-D} A 0D B. ( 715 ) ];5 ]
C. 8 ={ud.5%v(-42) D. §,={m{-1,-2)n(},0)}
- “ (3 (b
Dép dn B Bip én C

Céau 2: Ho vée ta ndo seu day 12 mit ca sé trge chuin ciia khéng gian vée 1o R? véi tich vé Cliu 4- Trong khéng gian vée (o R? v6i tich vé buong Exclid, khoog gian nghiém aia hé phuong u)

A S={uiku,-23) B, § ={v{l,2}iv(2-1} Wt ¢ sir irye chudn L
c. s, ={u@,55v-12) D. S, = (m(0,- 150,00} A G- B. [ L ]
. 2 Af2
1 1
, (&) -3)
bipanD e Pip in B

. J‘ -_!’ -
CAC CHUYEN DE DAI 50 TUYEN TINH A - KIEN THUC COBAN

Dinh nghia dnh xa tuyén Hnh: Cho hai khong gian véc LoV va W, Anh xz T: V - W duoc gr,n i
néu Vu,ve¥Vvial e R:

I T+ =T +T6)

2)  Téw)=iT{u}
NéuV =W ihi T dugc ggi 14 to%in tir tuyén tinh.

Chuyén dé& 11

§ I3

%’? ANH XA TUYEN TiNH, TOAN TU TUYEN TIN ’
]

Tinh chit: NéuT: V — W I dah xp tuyén tinh thl:
1) T@y=8
2) T(u)=-T(u) Yu € V

N Ta=v)="T)=T{v}




B - BAITAP

Dang 1; Chitng minh myt dnh xy 11 dul xy tuyén (inh

81 1 Chimg minh Anh xp TS R2— R? xdc dinh bai Téx, y) = (, x + ¥, x — ) 13 mqr &

Bl Voiu={x,, 3}, v={x; s AeR B

Tlu+ V) =Tl + %, ¥+ ¥) =g+ Ko X+ 9t Kt yp X - 1—¥2) =

= (X X = (0, Xty %y = 3 ) = T+ T()

o T ) =TOX, Ay Y= (A, Axp+ Ay Ak Ay )= Mxg, x,+ ¥, %, - 9,) = AT

Viy T K mdt énh xa cuyén tinh. o

BAi 2. Chéng minh ring cic dnh xa sau khdng la inh xa iyén tiah
a) I R— R xde djnh bai Fx)=2v + 1
b) 7: > R xde dinh béj Tx) =xt

Bai giaic

ayVoix,p e R Mx+)=2(x+p)+1=2x4+2p+1

B G C R - RSV R TR BT

T(x+)=T(x)+T{) nén Thhéng phii 13 mdt dul xa tydn tinh.

b)\c'drix,yeli: ?'(x+y)=(;+y)1;xi+f+2rjr
To+my-eiF

Bai 3: Anh xg nhin ma trfn

Cho ma trin A ¢f mxn va véc to x = (X4, X2, ..., o) €R",

By By e By, X A%, FapX, +-+8,

a a . A X a,x +a, K, +..+3a, X
A= ®a R R BN T

A g . A X, a, X, Fa X, +..+

Xél quy lugt &t T: R* —R™ xdc dinh béi [T(x)] = Alx]
VX, y € R, YAeR, [T(x + )] = Alix + y] = AA[x] + Aly] = A[T{x)]
“Viy T 12 m§t 4nh xa tuyén tinh, durge goi 14 4nh xa nhin ma ¢rgn.-

Dang 2: Tim dnh, tao dnh cda véc to qua ﬁnh-xa tuyén tinh3

Bai |: Cho 4nh xa tuyén tinh T: R2 5 B, T(x.y)=(x-1,x2)).
a) Tim dnh cia vée to «(3,1) qua dnh xa 7. Y
b) Tlm véc lo v, w trong kldng gian R? sao cho T(v) =(0,1,2); T{w) = (],

BAi gidi: a) Tacd: T4 =T(3,1)={232)

b) Goi wx, y) e R : T(¥)=(0,1,2)

, r—p=0 .

e T(x)) =10,1,2) € (r—y,3,25) ={0,,2) & [J=l = {;': =

2y=2
Goi wix,)e R T(w)=(1,3,6)

r=yp=1
S T(n)=0,18 = x—px 20 =(13,6) ={1=3

Ap§
¥

LS

]I-é phuong winh wrén vo ng:hié];rié;l;.lﬁé;ﬁ vée 1w nda cila }d-léiig gian R

i Bi 4: Chimg minh ring dnh x3 T': M, = M 2 T(A)= A" B mijt sn/RRe

Bai gidi:
Cho A vd B li hai ma trin c& mzn, khi d6;

T(A+ By =(44BY = 4 + B = T(DH+T(B); TOM) =(34)' =04 =AT(d) ¥
Viy T & mét dnh xq tuyén tinb. ;
Bii 5: Véi V = I 1; 14 klrdng gian cic him kha tich trén dogn [a, b], duh xa J; V>
3B = [1(x)dx 13 mot dinh xg tuyén tink.
Thit vy, la cd:

(g B)‘f [£(x)+ g0)Mx = [Fx)ix + js(’t)dx =10+ @)

J) =[x = Mf0dn = A

Viy phép 1y tich phin 13 4nh xa fuyén tinh.

BAi 2: Cho todn tir tuyén linh 7:R* = R%,  F(x,y)=(3x+ y,x—5p).

8} Tim dnh cia véc to 1(l,—2) qua énltxa T
b) Tim vée tor v irong khéng gian R? seo cho T(vy = (3,-5)

B2j gidi: a) Tacd: T()=T({,-2) =L

b) Goi Wx, p)e R2:T(1)=(3-5)
Ir+y=3

ST(x)=3-5) &3+ y,1-50=0-5) = {
£—5y=-5

i Bdi 3; Cho dnh Xa tuydn linh 7: 8> 5 &, T@)=(,0,-2,3); To=(-1,21,~4). Tim T

F{=v)==3T(v} =-3.(-),2,1,~4)=(3,-6,-3,12)




I =2
" Bai 5: Tlm duh cia vée to w~1,2) qua fnh xgnhdnma tgn 4=| 3 0
DBéi 4: Cho latin tir tuyén (inh 7'; 2 — R? théa man T(1,0,0) =(2,-1,4%; F(0,1,00 ={1,5, -2

Tim 7(2,3,-2) Bai giai:

Baii gidi:  (2,3,-2) = 2(1,0,0) + 3(0,1,0)+(-2)(0,0,1)

1 -2
GuiTléén.hun]ﬁnmatrinA=|:3 0]
L TR3-D=T20.0+3010+CDE0Y] ;3 ""2"[ ;T]‘ o
F:R = R%, [T)] = Ay

=2T(L0,0YF3F(0,, 09=2T(0; 0.1y
=22,-L4)+3(L5,-2)~ 20,3,1)=(7,1,0)

,”“"",‘f[_;l ][]H

=712 =(-5-39)

ML s6 chu hoi trfic nghigm: ML sb clu hoi ok nghigm:
= Ctul:Adhxg R — B nho dusi diy 14 dub xg tuyén tink: Cou 3 : Anlixg nd s day Khog phéi Ve mat o 1 cuydn tink

Af: R B R R |

A, f(ny)=(2x+p,x=33). B. f(x,))=(¢3p,15). IR [ :
S35 2= 20+ 2,—x+ 2y, p+ 52) Fx,y) = (2x +5y,3x ~2p,8x).

C. flxp)=(x-3y" 5} D. f(x3)=(2x"0,3). C B D iR R :
JOuy2) =(2x % y,3x —2y,2). Flay)=(+ypx-2vh

PipinA b

p in B

Cén2:Chofinhxg f:R? - R*ihod mn fix, 3 = (k. y + x, y - kx). D& £ 18 dnh xg i Céw 4; Cho dnh 3p fuybo tink T+ R% =3 & xdc djnh bi

At=0 B. k>0. T3y =+ 2p,2— 3,20+ v ui=(1, 2). Khi 38 Fuw) blng:
C.k<0 D. kej. A (5.1,4). B, (5,-1,4).
C, (5, 1,4). D. (5,1, 4).
BipanD .
. Bép dn D

Mpt 56 chu hal trfie nghitm:

3 CAC CHUYEN BE DAI SO TUYEN TINK
Ciu 5 : Bidt T R* — & 13 mét Llodn 6 fuyén 1(nk (hda man T(w)= {1, 3, -2,
khi d6 T{w, + 2u;) bing: . N
CHUYEN DE 12

A (1,4,-2). B. {-1,3,-2).
C 3320 D.{2,4,2).
Pipdn C HAT NHAN VA ANH CUA ANH XA TUYEN T

Ciu 6: Cho 10dn Nt tuyén tinh T: B*— &%, T(x, ¥) = (x — 2y, —x + 4y} Chon dap dn i

A TA)=(1,0). B. 70,0)= (G, 0).
C. KL=, 1) D. 13, -1)=(5,-3).
PapdnB B




A—KIEN THOC CO BAN

Dinh nghTa dnh 18 tuyén tnh: Cho hai khing gian vec ta v va W. Aoh xa T ¥V — W duge g
néuvu, veVvit e R; i
1 TtV =T(u)+TEy) ‘
) TOw)=4Tq)
Néu V= Wil T duge goi 14 todn tirtuydntinh. .
v Hat nhién v dnh ciia dnh xg yén tnh:
- i — G 5T V- W li-dnlwa-tuyén-tnh-gitra-hai khéng gian-véeta:
Hat nhén cia T, ki hidw ker(T) hay T-'(8), lé idp {xeV: T(x) =0},
§ Auheda T, ki higu im(T) hay T(V), & tp {y €W : IxeV, T} =y}

Vi dnh xz khong T: V — W, T(u) = & Yu e V. Khi 46 ken(T) =\§imﬂ'}=,{9]:
8 Vi finh xa ddng nhél T: V5 V, Tqu) =u Vu & V. Khi 44 kee(T) =‘_['B']: m{T) =g

Tinh chit ctia hat ohén va dnh: Néu T: V— W 13 mdt Anh xa tuyén tinh thi ker(T)'v3

1& céc khoug gian con clia V vi W,

B - BAITAP
Dang 1: Tim hat nhin ciia g0 xg tayén tinh
Dai 1: Tim hat nhén cia cic anh xa I‘uyén {ink sau :
8) T:R >R, T(x,p)={(-x+y0-2))
B TR 5 R, T(,p,2) =(-x+y+z,x+y-25)
Bai gidi:
a) ker(T)=(u{x,3) & B :T(u)= 6)
-x+yc=0

Tu)=8 & T(x, ) =@ > {(~x+3,0,-25)=(0,0,0) > {0=0 & {
=2y=10

-
»e

ker(T) ={u(0,0) = 6}

Bai 2: Cho 4nh xa tuyén tinh T: £y (x) - B(x), T(p(x}) = 2p(x) . Véc to nio sau 488

a) pl=x" W h()=0 o glx)=l+x
Bai gidi;
T(p))=xp(xy=xx" =¥
% ‘ T(h(x)) =xh{x})=x0=0 h(x) € ker(T)

i‘; C T{gm)=xg@) =x(+x)=x"+x

Bai 1: Tim hat nhan ctia céc dnh xa tuyén tlnh sau :
a) T:R' - RB\T(xy)=(-x+,0,-2y)
b) T:R = R T(x,p,2)=(-x+y+z,x+y—22)
Bai gidi:
D) ker(T)={u(x,p,2) e B : T(u) = 6}

T =0 T(x,p5)=0& (—x+y+z,x+p-22)=(0,0)

{—.t+y+z=0 {-x+y+z=0

x+y-2z=0 2y~2=0

ke(T)= {00200 € B = {{(3.L 2t R}

2.0 -l
Goi T 12 énh xa nhan ma (rin A=[4 0 -2], TR 5 R, [T0)]=4v]
00 o

2 0 -1« Ix-2
[Fapa]=14 0 -2 y|=[dx -2z |= Pix,p,2) = (2 - 2,40 -22,0)
D0 0]z ]

ter(Ty= {200 87
dr-z=0 2r-z=0 [x=r

T(xp2) =00 (I —z,45-22,0) = (0,0,0) &= {dx-22=0 ¢ {0 =1 S14y=3
=0 0=0

= ter(T)={(t,5. 2005 € R} = {1(L,0,2+ (01,01, s € R}

z=

DE hhy-§={(1;0;:0(0;1;:00Ha-ho-dfe-1p-tayén- thnh-vA- 18- 11§ sinb ra-klid
én S T4 | ca 5o cia kerT) va sb chidu ciha kereT) 13 2. ’ 7 '




Bai 4: Cho Anh xg tuyén tinh J: R{x) - R, J(p(x)) = j'p(.r);iv . Hay
Bai giii:
ker()= {p(.\') =av+be Bx):J(p(x))= B}

. (ﬁ&))':’_lflp(hr)d'r:_]"l’(&fﬁf)&*; fé§+5x] =%

J(p(0))=82b=0b=0

ke =(pt) =az}

Dang 2: Tim khing gian inh cia dnh xa tuyén tinl.

B3 1: Cho dnlh x tuyn tinh T: £(x) — B(x), T( p(x)) = xp(x) . Véc to ndo sa

6} mix)=x+x" b) Ry =1+x <) q(x)=3-x

Bai gidi: (T ={p(x) € B(x):3 plx) € K00, T{ p(x)) = n(x)}
C T(p)mmix) @ ap) =+ x> ple)=l+x =3 plr)e Bix), T(p()) = m(x
T{p(x))=hix) <> xp(x)=1+x

Khangtdnyi p(x)e B T(p(x))=lix) = hx) gim(T)

Tpe)=g e p@=i-r

Kedug ol pO) < B0 T(OD) = 400 =2 9(x) e T

.

B 2: Tim ot co sé v s chidu cita khang gian Anh ciia dnh xq abin ma ¢

Bai gidl: Goi T14 dnli xa nhin ma trin 4=

20 - :

40 2, TR R, [For]=afv] ©

000 ;
20 -1 x] [-2

[Ferall=[4 0 2fivl=lar—22|= Tiep)=(2r-2,4r-20.0)

e 0]z L
i) = [(,b,0) € B 35,02, Tlo, 1) =abuc)

2y-z2=a 2r-z=g a=¢
T(n,0,2) = (a,h ) @ (Iv—z,4x—22,0)={ahc) = Jdx-22=b & O0=p-2ae b=l

0=c 0=¢c e=0

= am(T)=1(r,2,04r « R) = {10,2,0)|r < &}

D thiy §=(u(1,2,0)} 14 ho 84c 1ap fuyén finh vA 3 b sinh ra khang gian im(T]

nén 5 1 1 ¢o s cila (T3 vk 58 chidu cia fngT) 13 1.

Bai 4: Tim dim(ker(T)) trong d6

a) T:R* >R’ céhangbing 3.
b} T:Py(x) = B(x) ¢d bang bing 1.

¢) Imcia T: RS — R* 1a R
Bai gidi:

) dim(ker(T)) = dim{R?) — Gim{im(T)) = dim(R®) - rank(T) =5 —3=2

i

%

¢) dim(ker(T) = dim{RS) — dim(im(T)) = dim(R%) — dinxR*} = 6-3 =

%‘ b) dim(ker(T)) = diny(P,(x)) — dimn{im(T)) = = din{P,(x)) — rank(T) = 5— I
5

ey Dai 3: Tim hang ein Anh xa yén tish 7: 7% > BY,  T(x,3,2)=(x+ »\NNNE

p' Bii gidi: rank(T) = dim{im({T)) 1m(]")=[(a,b,c,d)e}l‘:ﬂx,)',z)eﬂg. SR

Flx,y,z)=(a,b,c,d) = (x+ p—z,~x—y+2,x+2,2)={(a,b,c,d)

X+y-z2=¢ X+y—z=a |k +y —z=a

—x-y+z=b O=a+b =-ypr2z=—a+c
< =

I+z=c ~y+2z=-a+c z=d

z=d z=d d=a+b

Péhé irén conghiém thi a+b=0=> b=—4g
i) = {{a,—a,e,d)} = {{a,~2,0,00+(0,0,£,0) +(0,0,0,d)} = {1, ~1,0,0}+ (0,0

Dé thlly §= [(1,~1,0,0%,(0,0,,05(0,0,0,1)} K by déc lip tuyén tink v La hé sin
khbng gian im(T), nén S % 1 oo so ciia imeZ) va sb chidu cim im(7) 13 3.

Viy rank(T) = 3.

M§pt sb ciun héi irdc nghidm:

Céu Iz Cho dnh xg fuyén tinh 2 R* = B, f(x, )= (x+ p,=x—p,2x+ 2)). Véc 1o néo siu

A u{LD). B. u4(2,2).
C. u(l,-1). D, u(-1,-D.
DipanC

Cdn 2 Cho dnk xa tuyén tiub i R — R, f{x,y,2)={x+y = 2,2~ y+ 2). Véc 10 1do sau

A 1{12). B, u(2,24).
C. w(l,—1,0). D. Ca ba dip an Wén.
Pipan D




Mgt 58 chin hil tric nghigm: .
Mo ehig CAC CHUYEN BE bAI SO TUYEN TINH

Ciin 3: Cho todn 1t fuydn tinh 1R = B, f(5,3) = (~x+ 3,25 - 2p}. Véc 10 ndo sau

Al o B, (3,—6). 2
C. u(l,-1). = D. w{-1,-1). Chuyéﬂ dée 13
. DipiaB T e - ,
I MA TRAN CUA ANH XA TUYEN TIN

[ -2
a4+ Cho-inh-ve T dnheg o me-trin—4={—t— 31 khéing gian-ker¢Ty-e6-o4-chi

-2 4
A B. L B o
R < S - JE . L o
DipinB’ )
A~ KIEN THUC CO BAN X1 doh xa fuyén fink T: V > W va hsi o6 s# B=(U,, Uy, . ., ug) & V, B’ = (1§

Gid st frong co 53 B, néu vic 1o x € Voo bidu diflnx = xu,+ x4 ...
Te)= X, T+ %,Tud+. . .+ x. T .

Nhu vy, nh xa T hodn toAn duge xic djnb thdng qua cic véc to T{yhj= l..l:i.
Véi moi j = L., v1 T(w) W nén trong oo 3t B’ 0é cé bidu didgn T(u) =1, :f't,jv '

Ma (riin ciie 4nh xa (uyén tinh:

Xét4nh xa tuyén tich T: Vo Wvd hai cosd B={u,, Uy, .., 0} & V,B'= {v,, vs, Viviy To) = ijx,'r(u‘] _ i-‘il = in:(i' .
iR HnHlulr HH!J;;
Gid s trong co 8¢ B', ta ¢ TR) = yivi + yav2 + .+ Yolm.

tinh T; V= W img vér co 5§ B trang V va co s B trong W,
Y U

. . - g = - - ¥;
Néu B va B’ 14 cdc cd s& chinh téc thi A dugc goi I3 ma trdn chinh thc cia T. Ehidd -y = jg'ljxj a 2= g'u"j vy Ym= j):-}'mxp= hay l
Ya Lo lma -

L 1

u e

paa=" " L e T . (Faled @ b [T = Al

DAl 2: Cho dnh xa ruyén tnh T R? - &% xdc dinh bai T(x,p) =(x~2y,354 p,

B -BAITAP

1= 3 Giw = = n Svy=
Dang 1: Tim ma "_@“ ciia dnh 31 fuyéu finh wicR B = (v, vn)c R vin=0,0;u=2,3vivi=(,1,1);w

1. Tim ma irén cia T déi véi cie oo sdr B va B,

1: Cho dnh xa tuyén tinh T: 2 - R%,T(x,p,2)=(—x+ p+ 2,5 +). Tim ma trin cda : 2. Tim ma trin cia T dbi vai ede oo s& B v ca sb ehinh tic cha R?, .
Bai gidi: GoiAlhma tdn cin Tdi véiciccosoBvAR 4 =[ (PG}, [7(eN
TG) =T(LO) =(1,3,9); Tluy)=T(2,7)=(-4,9,0) . P

il Goi A I3 ma tran chn tim. Khi dé A=[[Tw)], [Tan), [Tor)],.]
TOn)=ay+bny+on o (1,3,00= a(l, 1, I]+|J(2, 0, l)+c(—3, a4, 1) = (I,3,0)=(a-|:2b

o T@)=TELAD =@ T =TOLN =@l Taw)=T@-10 =)

= la+b=4

[g . I‘(u,):av,+b13b{4,l)=a(3,—2)+b(l.|)5{4.1):(30*'5'—74“'5)‘5{_20‘”,:] a+2—-3e=1I a=1 3

b :

%3' 3 3 a=3 <« b=*l”5:>£T(”l)]3'= -11/5 Tuong (v la (Im duge: [T
: a+b+c=0 c=-4/3 —4/5 ’

3l 5 3
3T(".)=§"|+?"1f-’[T(”n]],F 1 Tuong ty la tim duge:  [7{1)],.= 15

o 3 [3 3 4] [ 3 97 ’
.__\ffiy_ma.kﬁn_cﬂn_liln.lé:__._.4=._IST_]SJ . : . Viymalgncinimla: A={-11/5 -8
535 s i




Bil 2= Cha dnh xa tuyén tinh T3 2 o R¥xdc dink bai T(x, y) =(e—2p,3x+

)RR a (e v ) R vl = (1,00 i =2, D vivi= (1,1, 1) v

1. Timmairin cia T ddi vii cic co sa B va B’
2. Tim ma tein ciia T d8i vi cic ca i B va co s& chinb e cda RY.

Baigidl: Goi A, 1 ma trin cita T ddi véi che co s& B vi o sir chinlt de cim R,
A=[[7n))y [T)l]

T Trong d4: §={(1,0,0); €(0,L0% eO0Lf -

1 —
o Tl =T0.0 = (13,00 = [T )} =u; Tluz)=T(2,3 = (-4.9.0)= [T{u, )] =|— 9 1

o} , o]

—

v 1 4
y ma trin clntlm ld 4=|3 9]
Q

Bai piai:

TR 5 R, T(x,,2) = (—x+2p+32,5x + )

1341 3: Tian ma tedn chinh tic cils cdc doh xp fuyén linh sau:
a) T:R = R\ T(x,p,2)=(~x+2p+3z,50+y)

by TR = BT (n,p) = (=Sx+ 2, x -4, 31)

S T:R' = B\ T 5,0=(x+ 2y —t, x4+ y—2,2y+41)

[=1 2 1]

A=
[s 10
C TR S R TR = (X 2y =1, x4 p=2, 2y + A1)
I o T T T o R

4=]1 1 -1 0 BT
02 0 4] .

Bii gidi: Goi A 14 ma wjn chn tim. Khi & A=[[r(p)],, [7(p)], [F{))],]

T(p)=T{t+x")=x"{142")=a" ' =0+ 0x< 3 +0r 45

Tip)=T(1+ 22+ 3 =2 (L4 23+ 307 )= 420+ 3" 20+ Ox e+ 200" [F)),=| L[ [P,

o
Q
I
0
3

L T(p)=T(4+ 5042 ) =xd (443427 )= ds’ 4 55 45" = 04 Ou 4 427 4 520 42

Viy ma trin cho tim 13 4=

—e -0
[P IRy
L S

Pai 2; Tim ma i eia todn Hr tuyén tinh 7: R = R, T(x,3,2) =(x— Vg
Adivai casa B="{m (L0, 1, (0,1, 1, (1,1,00}

T(e)=741,0,1) = {1, ~1,05Fw,} = T(O,1,1) = (1,1, -1): T(w,} = T, 1,0} = (0,0, 1}

T(u) = au, + by + ety & (L,-1,0) = a(l,0,1) +5(0,L, I+ ¢(1,1,0) = {I,-1,0}= (n+c,b+c,a-+.t.u

at+e=1 a=1 1

s e ibto=-le b:-l=>T(u,):u,—u,+0u,:JiT(u,]],=[—|:|

i a+b=0 |e=0 L]
i 377 142
% Tuong ty ta im duge: [T(w,)], -[ 172 ]; [P, =[ 1/2 }
i) 172 -1/2

F1o=3r2 172 g
Viymatinein(mla:. 4=|=l._1/2_ 172 ].
a 2 -u2 o

‘

Bigi: d=[[T{m)}, [T(m)],]

Fl)=TQ,)=(4-3) T()=T3,4)=8—-6

Téup) = am +buy < (4,-3)=a(L.2)+b(34) = (4,-3)={a+3b,20+ 4b)
a+3b=4 a=-25/2_ 0 o _[-2502

aarap=s® ooy 2@l

“Twamg 1y ta tim dwoe: [7(uy)], = [—25]

Viy ma rin chn {im 13: A=[

Dang 2: Tim ma trin cia tosdn tir tuyén Gnh
Bii I: Cho todn tr tuyén tinh 7': R2 — R? xac dinh hai .T(x,y)=(2j;,. .
Tim ma trfn clia T 44i vdi e sd B= {1, uz), trong dd u, ={1, 2) ; u2 = (Y48

¥

~25/2 -25
1z 11

Dang 3: Tim 4nh x3 tuyén tinh

-1 0 -10
Rai I: Cho A:[-s 6 _5] li ma 50 coa todn Wr luyin tsh T:R*-»>
3 28 iy

B={u,u,u,}c R vdiw=(2,- 1,0, m={1, L,-1),w=(, -2 TImT(m)E:

Bai gidi; -1 ¢ -l0
a=([z)], [r(n)], [TGa)],)=|-5 6 =5
3 -2 8

l
[Ton)], = [-5]
k]




-I 0 -0
Bai 2 Dik A—[—S 6 "5] 13 ma idn clia todn i fuyéw livh T.RY
J 2 8

A= [u,,u,,u,! cR, véim =(2,- 1,0, ma={-1, L—1),ux=(1, 1, - 2). Tim cdng 1hic.
-1

Bai gidi: [T(ul)]n=|:—5}=T(ul)=—l.ul—5u1f3u,=7(2, —4, 0)=5(-1, 1, ~1)+3{), 1, -z):(s,-|,—i) B
3 : - i

Tlua) =0 + 6y — 2y =0(2, —1, 0)+6(-1, |, =1)-2{L, 1, -2)={-8,4-2} !'_

- Fuy)=-10u - iz + 810y =—19(2, -1, 0)-3(-1, 3, —-1)+8(), ), -2)
TR SR\ TRy =(ax+by +ordn +ey+ B pu+hy +h2)

1311

L ) = 721,00 = (20— b,2d -, 28 - 1) =(6,),-1)

. a-b=6 a=-1

y) = T L-D={atb-e,d +e—f.g+h—k)=(-8,4-2) a+b—c=—8 alb=-s
oo T {a+b 2=17 " [e=T

)= T{lL-2) = (0 + b-2e.0 +¢=-2f,g + h=2kpm(=T,13,~11) o

o
F(x,y.5) = (~x-8p—z,-25 -3y -95,2x + 5p+ 01}

e sb chu hii teiic nghifm:

[
Cdu L: Cho énh xg _,(:.E2 — R ihod min f(x,y)=(x+3p,~x+p,2x=1y}. Khi db
ma tran chinh the eua fob cit thir 2 bing:
3 1
cl1| D.| -1}

B

" Chu'2: Chodnh xg mybn 1inh Tt R% s £ mde dinh b T06 y) =+ 2y, 7~ 3, 2+ y)vd 2easty

B= (v, cRL B = (v v vl Rovliwe= (L, 2 wa= - i = (1,2, Do va=(-2,1,2),

Mot sb cdu hoi erfc nghigm:

Chu 3 Cho tnh ng tuydn vinh T:R! — R xde dinh bl T(x.y,3) = (¥ — 25,5 + y) vicosd B=
m=(3,-1,0),m={-4, L, -1), us = {1, I, -2} Ma trin la 7di vési che co 5o B cim R v oo 85 ¢

-1 3 =5 -1
A'll 4 2k B.[a n].
5 2

-1 1 5 —1
ol 13 11[3 4].
-5 2

Cdu 4: Cho s friin ciim toan ¢z tuyén tinh T:R*—> R* 8divéi co 5o B={u,u,u,}

108 -
vaiul=(z,3,u).m=(-1,|,n),u,=(3.3,3)m={n z fz].Khiddl'{m)IA'

-2 -4 Z
A {8,-1,2). B. (-4,-3,-6).
C. (3,-24). D. (paz.sh

A-KIEN THUC CO BAN

Plnh nghia ma irjn déng dgng: Gi sit A vi B I bal ma trén vung cing cip n. Ta nbi A
niu 4dn tai MGt ma Udn khé ddo P cip n sao cho A=P-'BP .

* Ma trin cita todn tir tuyén (inb thong qua phép 83 co s
Gid sit T 14 mél lodn 1ir tuyén tinh trong khéng gian n chifu V. Néu A v A’ tumg (mg:
cba T 48] véi cdc o st B va B’ thl A’=F-'AP, trong 46 P 14 ma trin chuyn ca s

e

i
e

o
%
1
i
I

{s

CAC CHUYEN BE DAI SO TUYEN TiNH

Chuyén dé 14

MA TRAN PONG DANG

B-BAITAP

o’ Bii I; Chimg mioh cie khiing djuh sau:

a) Néu ma trin A ddng dang vi ma trin B (hi B déng deng vii A.

b) Néu ma tein A ddng dang véi ma irin B, ma trin B déng dang vai iny l
thi A déng dang vdi C.

Khi db: PAP” =P(P"'BP|P~ = PP-'BPI' =1BI=R
pat Q=F"' = B=PAP™ =(Q'AQ .Viy ma trin B ddng dong véi ma tit
b) Ma trdn A Adng dang vidi ma Iefin B, nén 18n tai ma trgn P sao cha A=P"'Bl
Ma Iréin B déng dang véri ma (ran C, nén tdn 1i ma trin Q sao cho B=Q ,
Kot A== Q)= () @) - (8 S(ar)

Pt R=QP>A=R'CR,viyAdbng dpngvéi. .-~

) Ma (rin A déng deng véi ma win B, n&n 18n tai ma (rin P sao cho A=P™'B




Bii 2: Chimg mink cing néu ma trin klid nghich A déug dang véi
ma trjn B ciing kb nghich vi A~ ddug dang véri B-L.

Bai gidi:  Ma trdn A ddng dang v&i ma trdn B, nén tdn 1pi ma tdn B sao cho A=P'BP;

A=PDP= det {A) = det{FTP)

= det{P~' del{ B)der(P) = de1{B) et (P Jd st (P) = det(B)der (P'P)

A 18 ma trin kha nghich nén det(A)=0 = del(B)iﬂ Vay B li ma trén kha nghich.

Dai 3: Chirng minh ring néu ma irin A ddng dang voi ma icin B ihi Al

1bng qudl A s2 ddug dang véi B2,

Béi pidl:  Ma trdn A ddug dang v&i ma irin B, nén thn lﬂl ma trjin P sao cho A— L

A ("BP) (P 'BP)(P-'BP) P'BPP'BP=P"'BP

T ViyA'dbngdang viBZ

]

A=P"BP=> A” =(P BP) =P (PB) " =P

B (P) =P B P

=PIBRP-BP = p-Ip

r

A" =P'B"'P= A" =A"" A=P"'B*'PP'BP=P"'B"P

R vay A dbng dung véi B

T DoviyArdbngdangveiBY. T T T T T

1 0]
]

2o
A=P"BP= A" =(F'BE]" =(P'BP) (P 'BP).(P'BF)
L

=B"B= [

1
Bili 4: Cho céc ma irin A=[_1

Hiy (im A"

Baigidi: A=P'BP= A" —(F'Be)" =({P'BF){P'BP).{P'BP)..... P'BP)=P"

flo 3H
r o]

o0 r

140
02

0
2

? o r

02

H

B’=B’B=[

I

!

0

¢
g

10
0 2

0
P

.0
10

Ry

Ikzm"

L

ung vii co 50 B = (u, uy) viu, = (1, 1),u,=(1,2) bing hai cich.

Bai giai:

Cigh 2: Co s chinh tc rong R2 18 B = (e, e2) Vi ey

Tlm ma trn chuyén co s i B sang B™:

1
r Tachu = Le + 1.e, w1 = l.&r + 2.2, nénma I.r@.ncl)uyénﬁrB sang B’laP= [l

w:[ _,1] b= ,]:AP [2 _l][z 4][ H ]

2
-1

Va;ﬁTmcummv&:'aa—san'lé A= [i—g] -

'B!

o2

Bii 5: Cho T: R? 5R2xéc dinh bii T(x,, x3) = (x, + X, 2%, + 4x,). Tinlgy

={1, 0}, e2=(0, 1). Ma Irjn chinh (ic coatHR

1

)

Bai 5: Cho todn it tuyén T: R2 —5R2 xéc dinh bdi T(x,, X;) = (x, + %y,
=(IL,1)u=(L2

Tim ma (rin ciia T dng véi co 60 B = [u,, u,) vai u,
Bii giai:

Céch 1: Goi A1 13 ma trjn oln Um. Kbi 86 A4, =[[Tw)],. [T,
T )=FLN=(22) Tr)=T(L2)=(3,6

Tl =au, + by <> (2,9 =a(l,D+58(,2) & (2,2) =(a +ba+2b)

o a+b=2 -
a+2b=12

1op
o

]

a=1
b=0

= ) =2, +lt, = [Pl)], = [z]

[
Tuomg ty la tim duge [T(,)],. =[ ]

Q
Viiy ma trin ciia T déi véi co s B 1a: 4= [u 3]

Bii 6 Tm ma tin cia todn tr tuybn Unh 7 P{) - P(x),Fla B = 7

B={p=6+3np,=10+2¢}, tbi suy mu ma tejn cia T 6 vl cosd B'={g, =2q, =3+

R gifi: Goi A i ma trdn cia T 44 véi co 56 B, Khi do A=[[7(p)], [F(r),]
T(p)=F6+3) =943 T(p,)=T{10+20)=1242x

Tipy)=0p, +8py <3 9+3r=0(6+ 15+ 5{10+ 21) € 94 1 (6a + 108) + (o + 25}
6a+10b=9 [a=23
“lo=1i2

la+2b=] = T(p,]-—p.+—
- ‘ 279 L
wong tw ta fim duge [7ip,)], = 473 | Viymatrincoa TddsvdicosyBla A=

2
21y =249

172 4.'_3]
. GoiA'fama trdn ciia T ddi v oo sér BY, khi dé A" = AT, trong 46 P 13 ma 1rjn chuyén tr co

Pr:'[T(

a=-2p+1p=[a] {—m]
1] i ] =
Ea tLin 279 7/9 L |34 12
P= =
13 -1i6 31 1
7 1 79
9;=;A—3P1='[¢:].=L,6}
va o[+ 7123 9| [2i0 19) [1
WA a2 1 flivr 4 flus -l 7o 1




1130
Bii 7- Gia sir A—[] 1 u}mmmranchmh tc cia todh 1 tuyén 1nk
00

CAC CHUYEN BE BAI SO TUYEN TINH
-2

Hay tim ma trgn cia T di véi co sa &= {m {1,500, (,-105n, (0,01}

Chuyén d& 15
Bai gidic - S '.=
Goi A1 Jd ma trdn ma?ddl v&i co s& B. Khi @6 A, =P~ AP, v&i Plﬁ ma lrér} chuyén n‘roo', . l A o TRI RIENG VA VEC TO RIENG
AT g o 40 CUA MA TRAN VUONG

= = el=

1
L _n_(,.,a.l.n) u,u._Ln).u,m,nJle-L[\—-l—ﬂ]
0

CAC CHUYEN BE DAI SO TUYEN TINH

Pinh nghia:

Chuyén a& 15 Cho ma trfin A vubng chpn. S8 thyze A dwoc goi 1a ti ridng cila ma
A r = L] 1A
TR—! RIENG VA VEC TG RIENG Irin vudng A nén phang trnh Ax = Ar,x € R cHnghigmx + 8
C["]AMATR.&N VUONG Vée to x + 0 duge 2o K vée 1o ridng img vdi 1rj riéng 4
Chich fim tr] ring vA véc to riéng cia ma irdn vulng A clp n:
< r - + Tim trj ri€ng ¢ida ma trdn vubng A va di gi&i phuong trinh dic mg cia A 13:
A—KIEN THUC CO BAN -

det{A=A1) =0

(Pa thire det(A — AI) dwge 2oi K da thirc dfic inmg cia A)

&y Gy .- &, a, -4 a,
a, Gp .- 4 o, ay=A ..
Néu A= 2 mhd A-Ar=| MR
- 2 &, .. O, a, ay  w0a

CAC CHUYEN BE DAL 8O TUYEN TINK

+ Tl vée ta rigng: Vi mBi 1 déng A tis duge, gialhg (A — M =0

Chuyén a2 {5
va lim ughigm x % @ cda h¢ do.

TRI RIENG VA VEC TO RIENG

Khong ginn nghi¢o cia phuong rinh {A — Ax = 0 dugc goi 12 khéng gian : C'["J’A MA TRAN ‘TUONG

riéng cia A tmg vai 1 riéng A i

Tacd (A—A)x=0ahs -
(@) -4)x, +apx, +..+a,x,=0

{Tr)

ayx +H{ay—A)n +.+a,x, =0

B — BAI TAP AP DUNG

Ak, + 3,0 ot {a,—A)x, =0

44




Dang 1: Tint trj viéng cia mn trin vudng
Bal 1, Tim da thitc déic iInmg cta cAe nva in sau:

11
2

a,.4=[3 0] bBB=[! 3 1

-1 -3 1 -l

Bl giii: '
_ a,Ba e dfc inmg cva ma trin A lA:

dez(,l-u)=|3:l’1 a_zll =(3-2)(0-2)+2=27-31+2

J 1Al 2. Tim 1ri riéng cda cdc ma trhn sau:

10 4 -5 2
n,.l:[ ] b, B=|5 -7 1
3 -1
. 6 -9 4
Bal gidi:
a) Phuong trinh di¢ tumg ¢ia A: det(A— A1) =0
[ o PeA 0 o
s _I_A]_n(—>(3—,1)(—1—,1]|.0.(-ni1

ViymaiinAcd2 ijrnitng: A, =—1,4; =3

-- . b, Pa thirc d3c trung ciia ma trin B l4:
o -4 -1 -1]| - ]
LdetB-An=| 13-4 1 [=(-2)3-4){-L-}+2-[3(3-2

: -3

- Coom(asay(at=a)

-1~

b, Phuong tdnh dfic inmg cie B: det(D — A1) =0
4-4 =5 2

_ _ Lo s =73 3 |=0e A (-as1)=0
§ -9 4-1
Viy ma tfin B o6 2 1] éngs Ay = 0,45 = 1

'Dgng 2: Tim véc to riéng ciia ma tr§n vodng { Tim co sé eda khdog gi
Bil 1: Tim co sif cia khéng gian riéng ciila cic ma trin sau:
4 -5 2
a,.4=[3 f} b,B=|5 -7 3
6 -9 4
Bai gldi:
a, Ta o6 { tirvi du 2—Dang 1): Ma trin A cb 2 trj riéng: 4y = —1,1, =3
+) Véc ta riéng img vai trj ridng 4, = —1 | x = {x,; x7) thda min (A =~ (=1)D)x

3-(-) 0 5] (6] [4 ofx] [07 (4x=0
© = & =| |e “

8 -l-(-)x] o] T[8 oflx] [0 &, =0
Trdétach: x = (x3;x) = (0ix2) = %,(0; 1)
Viy img v6i trj ridng 1, = —1 ¢ mét véc to riéng dfe 1ip fuyén tinh I&'(OZ' )

Khng gian riéng nuong tng t khing ian con cis R? cd sb chitu bing 1 v

véc 1o {05 1) 1am co' s.

b, Tacd (trbdi 2 -Dang I Matrdin Bcé 2 trj riéng: 4, = 0,4; =1
+) Ve 1o tigng ung vaitd ridng Ay = 014 x = {xy; xg; 43) hda min:
(B-0Dr=4¢

4 5 2 x 0 ar =31, 425 =0
a5 -7 3fx|=[0fe -1+ =00 in=2
6 9 4flx,| [0 [85-9x,+4x,=0 |n=3x

ek

Taddacd:  x=(r;x;xa) = (y;220y;30,) = 5 (1, 2:3)

Viy tng v tividng A; = 0 cd mit véc 1o riéng dic Uip tuyén Linh 1 (1; 2;-

i vécta(l; 2; N am cosdr

e

i

ST

bt

) Véc ta rigng tmg v 1 ridng Az = 31 x = (ry7%;) thoa min (4 — 3]

0 o x] [0 0x,=0

~ = > Ll

8 —4|lxi7l0]T 2y -4x,-0
Tirdbed: x= (ry;x) = (03 2x0) = 1, (5;2) -
Viy g vi i rieng 1, = 3 o6 mt véc 10 Héng déc ip fuyén tink 1a (1; ).
Lo i
Khéng gian riéng trong ng 13 khéng gian con ciia R2 c6 sb chidu bing 1 va nhin
vée 1o (15 2) 1dm co st i

+) Véc 1o riéng tug vdi irj Héng 4; = 1 14 x = (xy; x5; x3} (bda man (B
3 -5 2fx ) A =5x,+25,=0 [x=x
(5 -8 3y, |=i0[er{iy By +dn =00 qx, =N,

6 9 3| o

6x ~9x, +3x, =0 xneR

Todélach x = (x;xsas) = (¥} =6n{111)

Viy tmg vai trj riéng Az = 1 ¢ mdt vée 1o riéng dbe lp tuyén tinh 1a
Khéng gian rigng twong tmg 14 khdng giau con cila R? ¢6 sé chidu bing 1 va
véewa(l; 1; 1) 1dm cosd.
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MOT 50 CAU HOI TRAC NGHIEM

-3 0
Csu 1- Maitrin A;[ 1 4] cd cdc tri riéng 13

MOT SO CAU HOIL TRAC NGHIEM

Chuyén a2 16

CHEO HOA MA TRAN

- Binh nghia: Cho ma trin vudng A ca‘:p n, néu 160 13i ma trin khA ddo P sao :
clio PHATP |4 mia triins chéo Ui A dirgre goi la chéo hod dirge v P duge poi 13
ma triin 1am ¢héo hod ma trin A.
- Pldu kién A& ma trfin vudng A chéo héa dirge:
+) Bidu Kién cin vi dit 4 ma trin A vadng cp n chéo hod duge 14 nb oé n véc
néng ddc 13p tuyén tinh.

+) Diéu kién di 42 ma rfin A vuéng cip n chéo hoa duge 1 c6 n trj ridng kha

CHEO HOA MA TRAN

A—KIEN THUC CO BAN

- Quy trinh chéo hia ma trin:

+) Tim cac trj riéng A, va cic véc Lo riéng ddc lip tuyén tinh tuong img
Mo k= 1.n.

+}Lap ma tedn P = [py, Py, -y i 1 0C Pys Py, oy Py 10 < it clia P

+) Lap B = P-LAP, 1A ma Ic§in chéo véi che phidin tir ehdo lien tiép 1a &, 2, ...,

46

p R G
v au 3: = -1 j rié
A d=gh=d B4 =—34=0 i Cau 3: Ma irin A El (l) 2'l cociclnrfe:ng 1A
C.A=04-4 D. Pép 4n ki .
e S e I I _ B A=XA=24=0
- Bip n: A D.Dipdn AVAC
Ciu 2 Ma trjin nio sau diiy ¢é tr riéng B 4 =14, =2
- 13 . [2 3 Dép én: ©
e il
. D, C 3 dép dn
e [z,,,o], e e D.Chddpdnwen . N - : -
31
Dipdn: D -
CAC CHUYEN PR PAI SO TUYEN TINH CAC CHUYEN DE DAI 5O TUYEN TINH
Chuyén 42 16

A,




CAC CHUYEN PE PAI $O TUYEN TINH

Chuyén 38 16
CHEO HOA MA TRAN

X/
VDAl 1. Ching minh ring ma trin A =[f g] khdug chéo hoa duge.
Bl gidit: ‘

___nbkhdngchiohdaduge.

. 2-4 0
+) Tim irj riéng: L 3 JI=(2—,1)1=0<—>1‘I.:2

+) Tim vée o rigng: img v miriéng A =2tacd h¢ {A—-2.1)x =0

(2-2)x+05=0 [5=0 () = £
g CE g o e

Ung v6i irj riéng A = 206 | véc Lo riéng dge Hip tuyén dnh Ja (0, 1), §

VAy: Ma (o A chi ¢ 16t vEc 1 idog Ad¢ Tip tuyén tink néa l(ch&flé chéo by 7 "

Dyng 2. Tim me trin P BAm chéo héa ma trin A

-1 4 -2
Bill. TimmatdnPlim chéohdamair§n A=]-3 4 0
a1 3
Bdi gidi: 12 4 2 )
+) Tim trf riéng: 3 4-4 0 |=(A-1{A-2){(1-3)=0 e A=LA=24<
=] 1 3-A i
+) Tim véc lo ring:
. - Ung vdi irj riéng A, = 1 1a ¢ hé phrong trink (A — Dx = 8

(-1-1)x +44,-25,=0  [x=x,
S -+ {Ed-Nx, +0, =0 1, =0
S3n+x,+(3-Dx, =0 x el

Tacd x = (xy; Xp; ¥a) = (i35 %35 ¥3) = x3(1; ;1)

g/ - Ung o Irj riéng A5 = 3 1a ¢4 hé phueng tinh (A — 3. )x =0
-
(=1-23)2, +4x,-2x,=0 rekR
4 =35 +(4-3)x, +0xr, =0 & 1x, =3x,
=35, +x,+(3-2}x, =0 x, =4,

Tacox = (x50 = (11 3x15 4%, ) = 5, {1: 3; 4)

Ung vai trj riéng A3 = 3 ¢d | véc to ridng déc lip tuyén tinh 1i p=(1,3,4). :

Viy: Ma tciin P [Am chéo héa ma 1rin A Ja:

Ung v i rigng A =1 ¢6 1 véc Lo iéng dde 1ap tuyén tinh 13 p=(1, 1,

-Ung véi I riéng Az = 2 ia cé hé phrong trinh (A—2.D)x =8

(-1-2)x +4x, 25, =0 [x,=1x,
S4T30 +(A-Dx, +0x =04 1, =3,
~3x +x,+(3-2)5, =0 xnekRk

Tached x = (X3 x5 %) = G-‘fa:i’a: x;) = %13(2?& 3)

Ung véi tri viéng Ay = 2 ¢d 1 vée 1o riéng diic Lip tuyén tink 1 p,= (2, 3, 3).

MOQT 50 CAU HOT TRAC NGHIEM

Ciu L: Khing dinh nio sau diy i ding

B. Ma trfin vudng A dupe goi 13 chéo
Tiod duge, néu (b tai na tejn Klid dio P hod dugr, néu tdn i ma trga Psao ©
580 cho PAP 13 ma trjin chéo. - cho P AP 1 ma irin khé ddo. :

A. Ma trgin vadng A dupe goi 13 chéo

C.Bipan AviB D. Ma trjn vudng A duge goi 1 chép ¢
1304 duge, nn 1bn tai ma (rin P sao
chio P*AP 13 ma tfin nge giao.

Pip dan: A




MOT SO CAU HOTTRAC NGHIEM CAC CHUYEN BE DAL SO TUYEN TINH

Cdu 2: Pidu kizn cn va 40 d& ma (rén vuéng cép n chéo hod duge la: 3

A. Ma (in 6 ob 1 uj iéng. - - B. Ma.trin 6 ¢4 n vé Lo rién, s X
ddic )ip tuyén finh,

'C. Mabiiin 46°¢h 8 G ridag phin bEL, ~ DU BipdaBVAC, T 7

Chuyén dé& 17

___ _CHEOHOATRUC GIAO

CAC CHUYEN PE PAI SO TUYEN TINH
Cliuyén d& 17

CHEQ HOA TRUC GIAO

- Djnh nghia: Cho ma trin vudng A cfp n, ndu 8 tai ma tréin trye giso P sm. .
cho P~'AF 14 ma triln chéo thl A duge goi 1 chéa hod tne gino dge va P duqi:‘
£0i 1 ma trén |am chéo hod trye giso ma win A, :

- Pitu kign d€ ma tridn vuing A chéo héa tryc giso dingc:

A - KIEN THUC CO BAN .
. +) Bidu kin cin va di 4 ma triin vudng cdp n chéo hod true giao duge 13 nd

cf o véc 1o riéng tryc chufn

+) Me trin vudng cip n chéo héa tinge giao dwge khi va chi khi n6 14 ma trin
ddi ximg.

CAC CHUYEN DE DAI SO TUYEN TiNH

. Quy trinh chée hba trye glas ma trin 46l xing: Chuyen a 17
CHEOQ HOA TRUC GIAO

+) Tim <dc trj Héng A, vi mt <o 5& cho i khong gian riéng
cia ma trin déi ximg A

+) Ap dung qué trinh tye chudn héa Gram — Schmidt vio méi co
54 06 dé duoe mdl co sd trxe chuda cho mdi khang gian riéng

B —-BAITAP APDUNG ~ -

| ’ +) Lap ma trin T ma cde edl eta nd 14 cic vée 1o ca sa dAl duoc
K iruc chudn héa, dd chinh [3 ma lrjn i chéo Léa trae giso ma trfn
ddi xing A.
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Dang 1: Chéo hba insc giao ma trdn &7 - Ung véi tri riéng A, = 4 1a ¢& hi phuang tclub (A — 41)x =6

DA 1: Tim ma tedn P lim chéo héda inge giao ma Lrin A vd xde djnli P AP

. 422
n)A=[ ] by a=|2 4 2 .
'3 224" -

Ral giai:

—x tx, =0 = ‘
P e IO L Tacdx = (¥1: %) = (x2142) = xp(1;1) ' §
¥ -x=0 weR .

Viy khdng gien fidog tmp véi Az = 4 cd cosd A fp,=(1, 1))
+) Ap dung qué irinh tnye chudn héa Gram — Schmidi vo méi co sé:

- Tiye chun héavéciop,: v, n;‘—'l=(%,:lﬁt]
1

~Trye chudn héa véctop,: v, =Hl;‘-l =[7|5,:;2-J
24

ff),Yay,m;,ﬁm Bjén,cééojga,ﬁrgsi;-gm Amin Ald:

—— = @y +}Tim trjriéng vA co s¢ ca khdng gian rigng— —-———— —~ —— -
|3—A
I

. 1 1|=(3_,1)‘_11=0<—>A=2,A.=4
3=
- (g vési trj riéng ; = 2 ta ¢4 hé phaomg dnh (A— 21}y =@

— +x1,=0 X =
2 s-z,{:,ﬁ: o Q,{,,}J%,;,,EQQE,(;,:.xz),,=,,(:x;.' Xz)E,XzF—

<712 AN g prtap =2 0 o
[ ] e 2

* Viy khbng gianribg fug v A= 2 cbeo sd1a oL, DY

g7 - Ung véi trj rigng 2, = 8 (a o6 h& phuong trluh (A — 81)x =@
(4-B)5 4252220 (51,

Qi +E-8n+2n =015 =x

24+25,+(4-8)5,=0 [ eR

4-4 2 2
2 4-1 2
2 2 d-4
- Ung vosi Irj riéng Ay = 2 ta ¢é hg phuang trinh (A — 21}y = 8

(4-Dq+ 2, +26=0 [x,=—x, -2

4 2n+(4-2)x,+ 25, =0 & ekl

. 2x, + 23, +(4—2)5, =0 nekR

Tacdx = (x);Xz3; X3) = (=¥ = a1 dzi X3) = x3(—1; 1; 00 + x3(—1;0;1)

=(2-2/(3-2)=0 ©21=24=8

Taco x = (4 %z, X3) = (i Xg3 02) = x3{1; ;1)

Viy khéng gian riéng irng véi Az = 8 co cosdr li (py=(1,1,1)}
Trye chufin héa véc b ciia eg s rén li: v, =P—’=( L ;L;L)
i TRl \BBEE

By P 1im chéo héa trye giao ma tria A lis
Viy khiéng gian riéng img véi &, = 2 o6 ca 53 14 (p=(-1,1,0); p= (-1, 0, 1) ) Viy ma oo Plém ¢ frve iz me 1

; P I £ O 142 -1/ 1B 20

Trye chufn héa cdc véc 1o cda ¢ so kén 14: v'_m_(:ﬁ':ﬁ-'o] . I A vas: parlo 2

L(=L & -1 -1 oy 0 2/f5 13 oo,
3;=P;-(p!.\!,)-\f1:(—l.ﬂ,l)—ﬁ(ﬁ;ﬁ;ﬁ]=[2;2;1] - < I o

MOT SO CAU HOI TRAC NGHIEM MOT $O CAU HOI TRAC NGHIEM

Ciu 1: Diéu kién cln va 40 ¢& ma trin A vuéng dip n chéo hod truc giao dwge =Ilﬂ . ©8u 2: Ma trjn udo sau day chéa hod iye gino duge:

. P LI 3 2 -l
A, Ma tdin A ¢6 n vée lo réng de 1 B. Mairin A cdnvéc loridng
r;in g de lip aﬂ: & i A=[-1 2 o B=|2 2 0 C=[
fayén Linh. Truc chudrn. 10 2 a1 2
C. Ma triin A cd n véc to riéng. D. Ma irin A cé n (g riéng
A Matrin A vimahin C B. Mo iin B
C. Khiing ma trin ndo D.Cd3matcin A, B, C,
Pipan: B
DBépim: A
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1II. KET LUAN
Pé tai x4y dung video cac chuyén d& Dai s tuyén tinh cé ¥ nghia quan
trong trong viéc nang cao chét lugng dao tao sinh vién truong Pai hoc K§ thuét

- Coéng nghiép. Bén canh d6, hé théng video cdc chuyén dé 13 tai lidu tham khao

—————gitp- ﬁﬂrﬂénf&théﬁﬁ}ai—bét'rgiétngkhi-h@&trt,rcﬁép—trén—}é*p.—ﬁE‘tte’t'r&?rx&y—r7

r
I Ja

e __dung 17 chuyén dé theo dé cuong hoc ﬁh‘éﬁﬂ"Bai' 50 tuyén 'tiﬁh*tréﬂfphén mém -

——= - Powerpiont, sau d6 tién hanh quay 21 video véi thoi gian mdi video phi hop.

truong, 14 tai liéu quan trong phuc vu chuong trinh ddo tao tir xa, gidng day vd

hoc tap mdn Xac suét Théng ké trong trudng Pai hoc k§ thust Cong nghiép.
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DAL HOC THAINGUYEN .
TRUONG PAI HQC KY THUAT CONG NGHIEP

_BE TAIKHOA HQC VA CONG NGHE CAP TRUGNG

NAM 2022
' TEN PE TAI
XAY DUNG VIDEO

CAC CHUYEN PE PAI SO TUYEN TiNH
MA SO: T2022-VD17 |

" Chii nhi¢m de tai: ThS. Pham Thj Thu

THAINGUYEN, NAM 2022




THUYET MINH PE TAI

KHOA HQC VA CONG NGHE CAP TRUONG NAM 2022

linh vyc chuyén mén giao

1. TEN DE TAL: Xy dung Video cic chuyén dé Dai sb | 2. MA SO: T2022-VD17
tuyen tinh
— 3. LINEVUCNGHIENCOU | m_NCHEN
Khoa hoc 7] Khoa hoc K¢ thudt ™ R |
- Tunhién L vaCongngh¢ Co Ung Trién
: Khoa hnr‘ Khoa hgc— Néng hén—dung—khm
| Yiduge nghiép
Eh?a.. hoc Khoa hoc Nhin viin _ ] [ x|
— XA — ||
5. THOI GIAN THYC HIEN DU KIEN: 12 thing |
Tirthing 04 nim 2022 dén théng 04 nim 2023

&CH‘FJ‘_NHEM_BE_T&I__ e [ — A—
Ho va tén: Pham Thi Thu Hoc vi: Thac s§
Chitrc danh khoa hoc: Nim sinh: 1988
Pia chi co quan: PH KTCN Dién thoai di dong: 0942392984
Pi¢n thoai co quan: ' Fax:
E-mail: phamthithu@tnut.edu.vn

7. NHOUNG THANH VIEN THAM GIA NGHIEN CUU PE TAI
Don vi cdng ticva | NOi dung ?ghién
TT Ho va tén ctru cy thé dugc Chit ky

1 | LéBich Ngoc

Khoa KHCB — DPH
KTCN.  Linh wviuc

chuyén mén: Todn hoc | 1,3

Thiét L& power
point chuyén dé

V-

Vii Hong Quén

Khoa KHCB - PH
KTCN. Linh wvuc
chuyén mén: Toan hoc

Thiét ké power
point chuyén dé€ 2

wé—

Tén don

8. PON V]I PHOI HQP CHINH

vi

trong va ngodi nuéc

Noi dung phdi hep nghién ctru

Ho v tén ngudi dai
dién don vi

——BM.13-QT-01-KHCN&HTQT

Lin sita déi: 00




9. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH Vy'C CUA BE
TAI G TRONG VA NGOAI NUGC

9.1. Trong nudc (phdn tich, ddnh gid tinh hinh nghién ciru thuée linh vee ciia dé 13i & Viét

dén khi dédnh gid ré’r@g quan)

Nam, ligt ké danh-myc cde cong trinh nghién citu, téi ligu cd lién-quan dén dé tai dwoe trich |

- Hoc tdp tryc tuyén d3 khong con xa la vi dang brhng, nd manh mé trén thé gi6i ciing nhu &

AT A . - S -A ) N T . - ) -3 - . - r z : .A -
rit duge quan tAm trong giai doan hién n _ o-céc

~| Viét Nam. Hé théng c4c video ciia linh vire Todn hoc néi chung dang pht trién manh m&va |

| ~ A g » ! ALz 1 2 e +
——-chuyén dé tir eée ngudn-khic nhau cia internet,

—————=Cfcvideochuyémdé vécac 101 dung Kien thic Dai 56 fuyén tinh cing dang duoc Quan tAm

trong giaf doan hién nay tuy nhién s& lirgng video v& linh wirc ndy chua dugc nhidu va
phong phi nhu céc linh vire khic cia Toan hoc.

gidi, liét ké danh muc cdc céng trinh nghién ciru, tai ligu c6 lién quan dén dé tai duroc trich
ddn khi ddnh gid tong quan)

9.3. Danh muc c4c cdng trinh d4 cong bd thudc linh virc cia dé’tai cia chd nhi¢m va nhiing
thanh vién tham gia nghién ctru (ko va tén tdc gid; bai bdo; dn pham; cdc yéu to vé xudt
bdn)

a) Ciia chii nhiém d2 tai

b) Cta céc thanh vién tham gia nghién ciru

(Nhiing céng trinh dugc cong bo trong 5 ndm gan nhdt)

| 9-2. Neoal nube (phdn tich, dinh gid tinh hink nghién ciéu thuc link wiec ctia 46 i trén thé |

10, TINH CAP THIET CUA PE TAI

- Hoc tip va giang day tryc tuyén dang 1a lya chos va gidi phap phu hop tai thdi didm
dich bénh covid dang dién bién phirc tap hién nay. Hoc tap truc tuyén dem lai rit nhidu
lod ich @6t pha so véi cach hoe truyén théng_nhc‘: tinh tuong thich cao, sir linh hoat va ¢4
nhén héa. Ngudi hoc giyy ddy déng vai trd trung tdm va chit dong ciia qué trinh dio tao,
c6 thé hoc moi ltic, moi noi. Tuy nhién, hinh thic hoc tdp ndy chua thyc sy dat duge
chét lugng nhu mong mudn do nhiéu yéu t cha quan va khéch quan nhu didu kién v&
co s& vit chét, y thirc hoc tap ctia sinh vién, khé khin trong viée quén 1y _sinh vi€n trong

gid hoc ¢ila gido vién, ...

- Hoc phin Pai sb tuyén tinh 1a mét hoc phén dugce giang day cho sinh vién nim nhét ciia

17 ZE<ZF oy

|- - trudmg PHKTCN. Néi dung kién thirc ciia hoc phin nay dugc st dung nhiéu trong céc

mon hoc chuyén nganh ciia sinh vién trong nhimg nim hoc tiép theo. Véi mong mudn

—BM:13-QT:01-KHCN&HTQT ~ ~ ~ — — - — ' Lén sira ddi: 00




ning cao chét hrgng hoc tip cho sinh vién trudng PH KTCN trong giai doan hoc online
cﬁng nhu sau niy. Dong thoi giﬁp céc sinh vién khéng dugc hoc hoc phén Pai s6 tuyén

nghléﬂ ciru d& xuft 48 ti: ”Xay damg Video cdc chuven dé Pai sé tuyén tinh” d& sinh

vién c6 thé tiép thu kién thic tét hon khi xem c4c video sau méi bu61 hoc cung nhu 6n
'"tap cubi ky

1. MUCTIEUDE TAT

- Nghién ctru tim hiéu céch x4y dyng va bién tip video céc chuyén 4.

tuyén tinh gitip cho sinh vién hoe tap tdt hen hoe phin nay:

| X4y dyng céic video-tém tit duge cde ndi dung co-bin va bdi-tip-cia-hoc-phin-Dai-s-

12. POI TUQNG, PHAM VI NGHIEN CUU
12.1. Béi twgng nghlén clru: X4y dyng video cic chuyén dé Dai so tl_lyén tinh

122. Pham vi nghién ciru: Céc ndi dung day va hoc hoc phén Pai s tuyén tinh tal tru'b'ng
DH K¢ thuit Cong nghiép.

13. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU

13.1, Cach tlep cén: Thu thip thong tin — Ludn cir Iy thuyét, thyrc tién — Phan tich, thao ludn
— Két ludn, d8 nghi.

13.2. Phuong phép nghién ctru: P& tai st dung céc phuong phép nghién ciru:
- Phrrong phép nghién ciru Iy thuyét.
- Phuong phdp thyc nghiém su pham.

14. NQI DUNG NGHIEN CUU VA TIEN PQ THU'C HIEN
14.1. Nbi dung nghién ciru (M@ td chi tiét nhitng nji dung nghién civu cia dé tai)
14.2. Tién 46 thirc hién

[

- Céc noi dung, cong viée San phim T;h(’nkglan‘ Ngudi thuc
STT . (bat dau-ket e
thuc hién ‘ thiic) hién

Xay dlmg thuyét minh dé tai, xdy |
dyng dé cuoeng cho céc video cic
1 |chuyén d&; nghién ctru tim hiéu Béo cao
céc phin mém thiét ké x4y dung
video.

04/2022- Pham Thij Thu
05/2022

Pham Thi Thu;

Xay dyng hé thong video cac 0572022- | Lé Bich Ngoc;

2 | chuyén dé 1, 2 ctia hoc phin Pai Video 087202, Vii Hdng
sO tuyén tinh. N
Quin.
|- { Xéy dung hé: thong video chuyén R Pham Thj Thu;
3|48 3; 4 cla- hoc phén Pai sb tuyen Video 03 /2023' Lé Bich Ngoc;

tinh. .

— BM13-QT.0IFKHCN&HTQT T R o Lan sira dbi: 00




4 | Viet bao c4o, nghiém thu Bao cio %%22%22%- Pham Thi Thu
15. SAN PHAM
T - o ”Wéircéﬁchétlucngsanphém B
(ﬂ'IU la om uet cnal tugng .san
Stt Tén sén phim ’ Sé'ﬂluvn,g | phédm dat dwgc nhu ngi dung, -

e hinh- thuc——eac chi-tiéu-théng--

5 - 86 197 thudy,...) -
I | Sén pnﬁrﬁﬂm—alm—c(cfaﬁﬁ@ﬁm duge cong b6: sach, bai béo khoa hoc, ..)

1.1

12 -

I | San phm d3o tao (cir nhan, thac si, tién s1,...)

N . e e — e e e e

22

II | San phim Gng dung

Video céc chuyén dé Bal s6 tuyén

31 tinh

32

16. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CUU VA PIA CHI UNG
DUNG

16.1. Phuong thirc chuyén giao

16.2. Dia chi émg dung

17. TAC PONG VA LQI ICH MANG LAI CUA KET QUA NGHIEN CU'U

17.1. B6i véi linh vuc gido dyc va dao tao: tao ra san phdm hoc thujt ¢6 chit luong va c6 y

| nghifa thue tién trong-day va hoc cac hoc phin Toén cho sinh vién khbi trudng dai hoc .

17.2. D6i v6i linh vue khoa hoc va cong nghé c6 lién quan: Phit trién huéng nghién ctru dbi
méi phuong phép day va hoc theo dinh huéng phat trién ning luc ngudi hoc va ddi méi gido
duc trong théi dai 4.0.

17.3. Pi vai phét trién kinh té-xa héi: Tao ra c& s& khoa hoc cho viée xdy dung va phat

trién thuong hidu mot truémg dai hoc, co sé gido duc nghé nghiép cho dit ndce trong thm i

| dai.céng nghiép hoa ngay nay

17.4. D8i vé6i t& chirc chil tri va cée co s& img dung két qua nghién ctru: ning cao chit lugng

—BM.I3-QT.0I-KHCN&HTQT ~ - - T Lin'sira dbi: 00




day va hoc trong qué trinh do tao cia trwdng PH K§ Thuét Cong Nghiép, gitp dinh hudng

vai trd t_ruyén thong ngay nay trong cong cudc xiy dyng niém tin cia khich hang vio co s&
daotao nghé nghigp.

_| Téng kinh phi: 3,600,0004 B

18. KINH PHI THUYC HIEN DE TAI

-Bdng chit: Ba triéu séu tram nghin-déng chén.

(Dy todn chi tiét cdc muc chi dinh kém c6 xdc nhdn cia cdc don vi lién quan.)

Neay thing nam2022

Chinhiemdétai ~ PHONG KHCN&HTQT

ThS. Pham Thi Thu

HOI PONG KHOA KHCB KT. HIEU TRUONG
.. FHO HIEU TRUGNG
&N

Jo

.TS. Vii Ngoc Pi

DVT: VYND

o

 BM.13-QT.0I-KHCN&HTQT , o
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DU TOAN KINH PHi BPE TAI KH&CN CAP TRUONG NAM 2022
Tén d& t3i: X4y dyng Video céc chuyén d& Pai s6 tuyén tinh
Chi nhi¢m d& ti: ThS. Pham Thj Thu

____ Thanh vién chinh: ThS. L& Bich Ngoc ; ThS. ViiHéng Quan . _ . _ . _

Thanh vién:
T . , , , - , —_____ DVI-VND
« _ |STT N§i dung yA Dlptmin R —
- — — —Hé 80
- oL . _ L .. ' ﬁan 15 —
) /] { 2H dne oo don hame oia frir . Swm ;
1 Ngudi thire hién b 5| Thanb tién
' - ngly
PO Q}* .
. ~ [Xdy dyng thuyét minh 48 tdi. Nghigncirn | | - ]
1.1 |tim hidu céc phin m&m thiét ké x4y dyng  |Pham Thi Thu 0,5 0,45 335.250|
video bai gidng,
| X8y dyng video gdm chuyén d& 1: Ma trin, zglzggég;ﬁ_ —1- i - g’i — ::;ggg!- e
1o | dinh thitc, hé phuong trinh tuyén tinh; 2 : .
1 chuyén @2 2: Khong gian véc to va khéng ) -
gian Euclid Pham Thi Thu 1 0,45 670.500|
Xéy dymg video gdm chuyén d& 3: Anhxa |Lé Bich Ngoc 1 0,3 447.000]
; ; chuyé : Trj riéng va vé .
1,3 tl_xyén tinh; chuyén d& 4: Trj riéng va véc to Pham Thi Th ) 0,45 670.5001
riéng
1,4 Viét bdo cdo nghiém thu Pham Thj Thu 0,5 0,45 335.250|
' Tong 1 | 3352500 2\
2 |Chi muc khdc *
3,1 |Photo, in&n _ - 247.500
Téng 2 , 247.500
Téng 1+2 3.600.000
Co quan chi tri TRUONG PHONG,KHCN&HTQT  CHU NHIEM PR TAI
' 'ThS. Pham Thj Thu

TRUONG PHONG KH - TC
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