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= 1. Thong tin chung:
* - Teén d& tair Xay dyng video bai gidng hgc phan Pai: sdtuyéntinh - -

- Chui nhiém: ThS. Pham Thi Minh Hanh
ST -0 quan chu trT; Bﬁfmcﬁky thuﬁtfﬁﬁgﬁgmép T 77 - 0
- Théi gian thuc hién: 04/2022 — 1072023 |

- 2. Muyc tidu:

+ Xay dung 30 video bai giang ly thuyét cho hoc phén _Bals(") twyén tlnh -
+ Cung cép cac video bai giang hoc phin Pai s6 tuyén tinh ding 1am tai liéu hoc
tap cho sinh vién trudng Pai hoc Ky thudt Cong nghiép Thai Nguyén. |
3. Két qua nghién ciu:
Dé tai d hoan thanh vidc quay 30 video giang day hoc phan Dai s6 tuyén
tinh ding 1am tu liéu ty hoc, tu nghién ciru cho sinh vién truong Dai hoc K¥
thugt Cong nghiép Thai Nguyén.
4 San pham.
- San pham dao tao: khong
- San phim khoa hoc: khéng
* San phim (mg dung: Ngaii hang gdn 30 video bai giang hoc phan Dai s6 tuyén =~
tinh ' - | |
5. Hiéu qua va kha ning ap dung
Két qua nghién ctru d dap img dugc muc tiéu nghién ctru cla dé tai: Cung
cp cac video gdbm 30 video bai gidng hoc phin Pai sb tuyén tinh ding 1am tai

liéu hoc tép cho sinh vién truong Pai hoc K thuét C(‘)ng nghiép Thai Nguyén.

6. Kha ning 4p dung va phwong thirc chuyén giao két qui nghién ciru




Két qua cta dé tai c6 thé dung lam tai heu hoc tap hoc phan Dai sb tuyen
tinh cho giang vién va sinh vién trudng Pai hoc K§ thuit Cong nghiép — Dai hoc
~ Thai Nguyén, gitip sinh vién c6 thé ty hoc trude bai hoc hodc ty nghién ciru, dao

-sau kien thirc sau givr-hoc trén-16p; qua d6-gitip-cac-em hi€u va yéu-thich mén- -

hoc cling nhu dat ket qua tot & mon hocnay.

Ngay 5 thang 10 ndm 2023 -

Co quan chu tri Chii nhié¢m d@ tai

- Pham Thi Minh Hanh = = —




THAI NGUYEN UNIVERSITY OF TECHNOLOGY

Faculty of Fundamental Science

'INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Makmg the video Iectures for the course Linear Algebra.

V- Wa V. VoY

P I'O] ection code: T Uiz — VD20.

Coordinator: M.Sc. Pham Thi Minh Hanh

2. Objectives:

Implementing Institution: Thai Nguyen University of Technology.
Duration: from April 2022 to October 2023.

+ Making a series of 30 video lectures for the course Linear Algebra. This -
resourses is used as the useful learning materials for students at Thai Nguyen
University of Technology.

+ Each lecture includes examples and exercises to illustrate the subject in each
section. Therefore, the students has chance to review each lecture contents by
themselves and to understand the lecture deeply.

3. Research results: .'

The project has completed 30 video lectures of the course Linear Algebra to be

~used as self-study materials for students at Thai Nguyen University of -

Technology.

4. Products:

- Apphcatlon products: a series of the video lectures for the course of Llnear

Algebra has been made as a reference resourse for the students in TNUT as well

as the learners across the country who are using the internet.

5 Effects:
The results of research satisfy the objéctive of project: the series of video

lectures for the course Linear Algebra made include useful and well organized

sections basing on the curriculums for students in Engineering, Economic
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majors at Thai Nguyen University of Technology. This open resources can be
used as the learning materials for students in TNUT as well as users across the
country so that it provides the chance to promote the trademark of Thai Nguyen

University of Technology.— -

6. Applicability and Transferred Method of the researchresults
" The results of the scientific project can be used as an open resoutses of the B

" course Liniear Algebra for students at Thai Nguyen University of Technology 77 %

-~ helping students to learn by themselves before the lesson taken placeor to——
. —.__ review on their own after class time. Thereby, it can help them to understand

deeply the subject as well as achieve good results in this course. =~

‘Thas useful and well designed resource also provides promising materials for

~ students who come from different part of the country to learn about this course.

Therefore, the trademark of the university can be spreaded out through the

country.
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1. TONG QUAN VAN BE NGHIEN CUU
 Hién nay véi sy phat trién cia internet, nguoi hoe ¢6 thé d& dang tim kiém

— dugc nhimg video bai giang vé hoc phén Dai s6 tuyén tinh trén cic tmg dung ~—

- phén TMem VA Cac nen tang mang xa hoi, tuy nhién bén canh nhitng kénh bai

S 7giéngrchét-ﬂluqngfthi;cﬁngcé,nhié“:u,kénh,,chira;dfri;c kiém chimg v& douy tinva

~ chinh xac. Hon nifa, cac video bai giang ma nguoi hoc dé dang tim kiém dugc

trén mang thudng chi 14 cac video don 1€ v&i cac phan ndi dung khong lién mach

va khong trimg khépv6ini-dung kién thic theo-dé cuong-hocphin Paisé——

tﬁyén tinh dang dugc gidng day tai truong DPai hoc K¥ thuaf Cong Nghiép — Dai
hoc Thai Nguyén. -
- 2. TINH CAP THIET CUA VAN BE NGHIEN CUU
TINH CAP THIET CUA DE TAI
Pai s6 tuyén tinh 13 hoc phin to4n bit budc thudc khéi kién thire gido duc
dai cuong dugc giéng' day cho tit ca sinh vién nim thd nhé"lt ¢ truong Dai hoc
K¥ thuit Cong nghiép — Pai hoc Thai rNguyén. Hoc phén duoc giang day trong
thoi lugng 2 tin chi nhung véi khéi lugng kién thitc kha nhidu, Chung t5i nhan
thdy dé nang cao chét luong giang day va hoc tip cho hoc phan Dai sb tuyén
tinh tai trudng Dai hoc K¥ thuit Céng Nghiép - trong tinh hink-dich Covid — 19
nhu hién nay cin xdy dung mét kénh ti hoc dé hd trg sinh vién c6 thé d& dang
tu tim hiéu va nghién ciru cic ndi dung kién thic & ngoai gidr 16n 16p. Vi vay
“ching t6i dé xuat-dé tai: “Xady dung video bai gidng hoc phan Dai sé tujén tink’.
Céc video bai giang duoc thiét k& logic va hé théng, c6 ndi dung bam sat dé
cuong mén hoc. Pay s& 12 nguén i liéu hitu ich phuc vu nhu cau ty hoc cia
sinh vién ddng thoi ciing hd trg cong tic giang day tric tiép cling nhur truc tuyén
~ cla giang vién bd mdn Toan. St dung cac video bai gidng sé& gitp giang vién va
sinh vién c6 thém thoi gian thao luan, trao d8i vA tim hidu siu hon cac ndi dung

kién thirc trong cac gid 1én 16p gdp phan ning cao hidu qué va chét luong gidy




IL. NOI DUNG
1. TOM TAT DE TAI
"Pé tai hudng dén myc tiéu 12 xay dung ngan hang gom 30 video bai gidng
1y thuyét cia hoc phin 'Daifséftuyénﬁtfi—nhfdéfdﬁng—}ém—rt—e‘ti———lriréufhec—ft@rp——trgrequan—.w .
}mwmmm—ﬁm hoc™ 'PharNguycn

- Dé&tai gbm cac muc. ni dung cy th nhusau: S o

"Chuong 1. Ma trin — Dinh thitc — H¢ phirong trinh tiiyén tinh. ERE

Chuong 2. Khong gian véc to— W
%hu@g;,%

Chu:orng 4, Tririéng va véc to riéng | S =

2. CHUONG 1. MA TRAN - DINH THUC — HE PHUONG TRINH TUYEN TINH
~ Theo d cuong mdn hoc Dai s6 tuyén tinh, ndi dung cta Chuong ldwge 7
chia thanh cac muc sau:
1.1. Ma trédn
1.2. Pinh thic
1.3. Ma trdn nghich dao
" 1.4. Hé phwong trinh tuyén tinh

1.5. Hang cita ma trin — H& phuong trinh tuyén tinh tdng quat
Vi cac muc ndi dung nhu trén, nhom tac gia da chia Chuong 1 thanh 14
video, vai ndi dung cda cac video nhu sau:
1.1.Ma tran. ( Video 1,2)
1.2. Pinh thire. ( Video 3,4,5,6)
1.3. Ma trn nghich dao. ( Video 7,3)
1.4. Hé phuong trinh tuyén tinh. ( Video 9,10,11,12)
1.5. Hang ciia ma tran — & phuo‘ng trinh tuyén tinh tong quat. ( Video 13,14)

3. CHUGNG 2. KHONG GIAN VEC TGO — KHONG GIAN EUCLID
Theo dé& cuong mén hoc Dai s6 tuyén tinh, n6i dung cia Chuong 2 dugc

e chia-thanh-cac mye sau:




2.2. Khong gian con va he sinh.
2.3. Ho véc to ddc lap tuyén tinh va phy thugc tuyén tinh.
2.4, Khong gian hitu han chiéu va co s& ciia né.

2.5. Tich v6 huéng va khong gian c6 tich vo huéng.

2.6. Toa d6 trong khong gian n chiéu.

Véi cac muc ndi dung nhur trén, nhém téc gia da chia chuong 2 thanh 7

video, véi ndi dung cia cac video nhu sau:

2.1. Khong gian véc ta. ( Video 15)

2.2. Khong gian con va hé sinh. (Video 16)

2.3. Ho véc to doc [ap tuyén tinh va phu thudc tuyén tinh. (Video 17)

2.4. Khong gian hitu han chidu va co s& ciia né. (Video 18)

2.5. Tich v6 hudng va khdng gian c6 tich vo huéng. ( Video 19,20)

2.6. Toa dd trong khong gian n chiéu. ( Vidéo 21)

4. CHUONG 3. ANH XA TUYEN TiNH |
Theo d& cuong hoc phin Pai sé tuyén tinh, ndi dung ctia Chwong 3 dugc
chia thanh cic muc sau:
3.1. Khéi niém 4nh xa tuyén tinh,
3.2. Céc tinh chét ctia anh xa tuyén tinh — Hat nhén va anh.
3.3, Ma tran cia anh xa tuyén tinh. |
3.4. Su dong dang.
Véi cac muc ndi dung nhur trén, nhdém tac gia da chia chuong 3 thanh 3
video, v4i ndi dung cia cic video.nhu sau:
3.1. Khéi niém anh xa tuyén tinh. (Video 22)
3.2. Céc tinh chét ctia anh xa tuyén tinh — Hat nhén va anh. (Video 23)
3.3. Ma trén ciia 4nh xa tuyén tinh. (Video 24)
3.4. Su déng dang. (Video 24)
5. CHUONG 4. TRI RIENG VA VEC TO RIENG

Theo d& cuong hoc phin Dai sb tuyén tinh, ndi dung ctia Chuong 4 duoc

chia-thanh-ede-mye-sav:—- - - -~ -~ - - -
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4.1, Tn riéﬁg va véc to riéng.
4.2. Chéo hoa ma tran.
4.3. Chéo hda truc giao.
***** Véi cac mue ndi dung nhur trén,; nhém tac giad dé-chia chuong 4 thanh 6- - - —
4.1. Tri riéng va véc to riéng, (Video 25,26) L B
T 4.2. Chéo héa ma tran. (Video 27,28) . ' T
______ Noi dung ctia timg video duoc trinh by trén bii gidng powerpoint nhu sau: -
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iliip:/ finutedun

£\ Chwong 1. Ma trgn — Bjnh thic - Ha
%% phuwong trinh tuyén tinh

HEC DE RANG CAD cUfc s

Ma trén

1.1. Ma tran

Fpe Bf ARG CAD CUC SONG

#pc Bf RARG CAD cudc sone

1.1.1. Dinh nghia va cac dang ma tran
Binh nghia. Ma tran ¢& m x n 12 mét bang s6é hinh chl nhat

gdm m hang va n cbt. -
. a“ 0'12 ﬂln

Uy Gy = Oy,
aml anr‘Z arm

Bp//nuteduvn -

@ 1.1. Ma trén

all alZ - Gy
@ -

aml a}nz aun

+a;la phén ti hang i, cjt j cla ma tran A

+ Ki higu: A= [3,) 0

Bug/finuteduvn

#pT 58 ARG CAD EUPC SORG

HOC BE HARG CAD CUPE 30Fc

@ 1.1, Ma trin

@ 1.1. Ma trén

J Midy:
1 2 3
A= (Alamatrancd 2 x 3)
-1 ¢ 1
=>a,=l a,=2 a,=3

+ Khi m = n thi A goi |12 ma tran vudng cap n.

dy By e Yy

dyy o

4, Gy o Gy

Cac phan tt a,, 2z, ..., 5, 901 12 céc phén tir chéo.

Buéng thang di qua cae phan tlr chéo goi 14 dwdng

---———-chéo-chinh— . o e e
I . kA wnedu AR




1.1. Ma trdn

#gT D2 HARG CAR cudc adse

/ 1.1. Ma tran

H@o &€ RANG CAG CUGC SORG

Vi dy: Cho cac ma trén sau

ki 1000 I-_Iai ma trén béng nhau
Lo 123 14321 0100 '
A:[O 3] B=|0 1 2 C=[03 10 D= 0010 Cho hai ma tran A=[a;] ., va B=[b;]..,,
— - o100 1) [0.0.2 3} 000 b e K86 - — A= B a5 by Vi W —
- Ma trén vubng treng cdcmatrantrénla; A B; D
viduyr

- Ma trén tam giac frong cac ma fran trén la: B; A; D
- Ma tréin chéo trong cdcmatran trén la: A D

- Ma trén don vj trong cac ma trén tr_{eg,lén_;_ " ‘,,"_D .

htt:/ AinuLedu.vn

RUp:fftuLedu.yn

1.1. Ma tran

sy of HANG ZAG i

1.1. Ma tr@gn

1.1.2. Phép céng 2 ma tran
Binh nghia

Cho 2 ma tran cing cAp A = [a,],,,, va B = [b,,]m .

Téng A + B Ia ma tran cip m x n dugc xac dinh.bdi:

ROC D8 ARG GRS CUQc Sbie

A+B= [ai|+ bi]]m xf
123 7889
. — b=
Vi dy: Alﬂﬁ 4 leJ__

:m+a—' 23 7 89 [81012
Ta 5 6/ 4 20 3 7 s

w 1.1. Ma trén

-
SONG

Mot 56 tinh chit:

Cho A, B; C |2 cac ma tran ciing cép. Khi dé:
A+B=B+A { tinh chét giao hoan)

{A+B)+ C=A+(B+C} (tinh chit két hop)

1 1.3. Nhan ma tran v&i mqt sé

Binh nghia :
Cho A= [a],r kKeR
Tich kA 1a mgt ma tran xac dinh béi:
KA = [K.8; il

Arf=4
Véi m3i ma trdn 4 = Ja;] ludn t3n tai mot ma tran déi Vi dy:

1 MGl ma tran = {a;;] JON I - '

_ ’ i ? A_P 41:2’\2[3 41 [2.3 2.4} [6 B-I
ki higu —A = [-ay] 17 = 17 2] (27 2(2)| |14 4
A+ {—A) = ~ - . e




1.4. Ma trdn
1.1.6. Ma tran chuyén vi
Dinh nghfa: Cho A = [a] .0

KGT @F RARG CAG Culc SONE

Ma trén chuy8n vi ctia A, ki hidu A' dugc xic dinh bbi
T OAYE W(bFﬁJj{T T

' VI dy: [1 4] L2 3]
A=2'5-:’At=l4 5 6J
. 36

7, ,B.inh,,'_‘?:i(,A,_,_,B)LEAH.,Bli,mg)::,ﬂlﬂtf,,,,,, .

“hups/nuieduvn

Hor DS HARD CAD COUC Suik

1.2. Bjph thire

1.2.1. binh nghta .
"Cho A= [a3],n, Ma trdn con ing vé&i phiin 1l ay, ki higu My, 12 ma trdn vudng
‘cép-(n — 1) thu duwgre tir A bing cach bo di hang thir i va oot thiy j.

3 2 2N
V[du:ChoA=(1 -1 G)-TlmMm.Maz
b B

hUp:/inut euevn

CAE CUoc SU5G

1.2, DBinh thire ROC DF HARS

TA11 1z @3
Vi du: Tinh dinh thirc clla ma trdn A = |2z1 dz2 g3
- . A3y @33 a3z

det(A) = ay; del{My,) - a;; deli{M ;) + a5 det(M,;)

a a a a

" poc bE AARG CAU CUgT siﬁw.

Binh nghta, 1.2.1.

Eiinh thiré ¢ia ma tran vubrity X RENENTE-Bel(A) hay |A|, dvot dinh nghia g6
quy At S

V6in =1, A= [ay,] thi det(A) = ay,

Véin=2; A= (Mi)

© thidel(A) = gy det{M, )}— a,;delM,;) = G1i: Goz—Giz- Q21
Téng quét; Khi A 4 ma tran cép n th)
det(A) = (-1)™1ay det(M 1+ (-1)12a,,delMp)+...... +H{-1)"*0ay,det(M)

‘ 1Iﬁﬁffihﬁ'iédu.un_'

@ 1.2. Binh thire HIT DE HANG TAG SUST SOG

@y Oy Gz3|Gp1 0Oz
@31 @3z G33idy  day

61-2 4
B s
13

Gy Gz Oy3|@21 Oz

a1 @1z 131811 Q12
A=
31 @37 O33|83;1 O3z

1 Mz d13]|dnn dgg
A=

det(A) = a1585505,+ a1205505 + 34305185

— 3y —@y1 0303 — Oypla@ 33

= 2z 4n 21 9 n Y22
= a -a +a
Hlay, ay| Py ay| Play, ay Z 4 —6
Vidy: Tinh dinh thiicolaA=[3 5 0
= ayy (@23 — Anlyg) — 428218 32— Bafty) + Q1322103 - g0y} ) 1 3 -2
det(A) =2.5.(-2) +4.0.1 + (-6).3.3- 1.5.{-6) —3.0.2 — (-2).3.4

det(A).= (1)1 "ay,det(Myy)+ (1) Za s, det(Myp)+. ... ()10 pdetiBed) - .

" hig//inutedunn

=D e e e e




i 1.2. Bjnh thire #oc BE NAND CAD Cuic S8:G 1.2. Bjnh thirc #pC od FARG CAD Ludc HO5E

Tinh chét 3: Mat djnh thire ¢b hai hang (¢t} gidng nhau thi biing 0. Tinh chét 5: Khi nhan cac phén tiv ciia mdt hang (cdt) véi ciing le 56 k
Vi du, Tinh S T T " thl dwere mét dinh thibe méi bing dinh thu'c ¢ nhén v&i'K. o
é i i _05 ; z 2 "(']5 Hé qua 1: Khi céc phén & cia mdt hang (cht) co mat thiva s& chung thi cé
s Ay glr—— E*’%’*‘;' e thé-dwa thira-sé-chung-ra-ngodtdinhthive: - e
. 0 2 2 1 0 2 2 1 a1y %2 a3 1 @1z €13
- ﬂmmmammmnmmﬁrharmcmrm&mmbﬁng (in I’"“ ‘-an—lﬂ—z&}- *a* ’—
- - a3y 32 @3z Q33 -
« Vidu. Tinh 1 2 2.0 : !
L 1 oz 2 o] 9 5 3 4 - : Hé qua 2:Néu Al ma*trén*vubng*cép*nftmdet(‘)«ﬁ)'= Andet(A). —
e s 3 PURP i ' : e
0 o0 0 0 0 ..0.
1 .

o 2 3

@_ 1.2. Binh thirc HPC B2 FARe CAD cudc sine

4 G g3 4 a3 dy3
Aayy Aez; Aags Oy (a3 i3
. - Q3j flza  fs33 a3 3z Q33
Vi du. Chirng minh dinh thive chia hét cho 17

172 o8 34
186 .73 -51
87 —107 -102

172 .98 172
186 73 17.(-3)|
87 -107 17.(—6)

=4

det(A) =

172 98 -2
186 73 -3
87 -—-107 —6

" det(4) = =17

Vay det(4) chia hét cho 17

@ 1.2. Binh thire mc BE HAKRG TAG CURC STNG @ 1.2. Binh thirc ‘ HPC DF FARD CAD CUfC SOne
Tinh chit 6: Mot dinh thikc c6 hai hang (cot) ty 12 thi bang 0. 1 a alfa+l)] |1 a a?
Vidy Chirngminh |1 b bib+1) =l1 b h?
) 0o 1 2 o 1 2 1 ¢ e+ 1 ¢ <2
Vidy. Tinhdinhthee |1 —6 3 1 -6 3=0
3 -18 9 3 -18 9 .
. . . 2 s PPN P z , . 1 a a(a+1) 1 a e®+a| |1 a & 1 a a
Tinh chét 7: Khi tit ca cac phén tir ciia mat hang (c)t) co dang tong cla hai 1 b bb+1)| =1 b b2+b|= b ‘;z +l1 b b
s& hang thi dinh thivc co thé phan tich thanh ting cda hai dinh thirc. 1 ¢ cle+1) 1 ¢ 2+l 11 ¢ 2l 1 ¢ ¢
An a3 23 437 @33 i3 23z 3 1 o a?
iy G2 Gy {=1ay 0z @x|+|fn @2z fz3 =1 b b
la+b c+d e+ f| b d f

a c e




@ 1.2. Bjnh thirc Fpc BF RAE CAD CUBC 501G ﬁf 1:2. Binh thike
1 -1 2 0 .
Vi du: Tinh djnh thirc bng phép bién ddi so cdp A = (1) g : '11 _:2'1 . - - VI dy: Gidl phong binh
- o 0 4 1 5

B Y L fog s lucsn ot A S uéynang 1rnanvei 1y roicong vao cac hang oon Tl -
. ME 0 1><3 2 o 1 -1 12 3 .. 0

A 4151 L g 1 0 0

o Ly + (=3, 0 x-2 S
. L¥-HL: I ' ﬂ;, ﬂ;...., X,:E;!.:li R -

= D(x —2)

’ Chwong 1: Ma trin ~ B|nh thire —HB vat DE AN c st
@ phwong trinh tuyén tinh SZ OF RAnG cap cuir ST

1.2. Binh thére

1.1. Matran

Iiip://InuLedevR

@ 1.3. Ma trén nghich ddo " woc of aAne cap cufc stie 1.3, Ma tran nghich dao oC 5 mANS CAG Cudc sOs
Ma tran don vi L L 1 o
Vidy: - Matrin donvjcip2: E, = o 1
Ma trén don vi cdp n, ki higu E, (hay 7 ) 12 ma tran chéo co .
céc phén ti chéo bang 1. . -Matrindonvicdp3: E,=|0 1 0
(1o .. 0 ' o el
e [ 0 1 .0
e ; Tinh chét: V& moi ma tran A vubng cip n thi:
le o

[
m
Y
m
%
1

b -]




HOC BE RART CAG Cuft S0AG

@ 1.3. Ma tran nghjch dao

HOG o€ RANG CAD CUDC SOnG

@.3. Ma trdn nghich dao

. Binh.ly: _ o N 5 Vi dy: Tim ma trén nghich déio cla cac ma trédn sau: )
1 000
Cho-Ala ma-tran-vudng- cép n. Néu det{A)y=0 thi t6n faima 2o 0200 —=
.- tran nghich déo A'va dwgcxacdinh boicongthiresaw: -~ @ d= ll),,,,,!l,,%,, R E’) B=lo0-3-0] - -
’ Ch S o Oy - - 000 4
L -1 | A T B R i _ B -
det(A) ~  det(A) wade o] Tacs SR P
. : L€ Con Cor S P detA=220 :’H'f{ — = S
_ﬁ__ ( C 1a ma trén phy dal 56 cua A) _ _ e - _
o niep://tui.eduan

hup:/ /. ﬂ[lll un

AR e e

-

HPC 9& RANG TAG CUPC 655

@ 1.3. Ma trén nghijch dao
T o2

-1
A=|0 1 0
1T -1 1

| 1 0f ) + 0
":|=(_I)“'71 1|=l Clz:(_l)lz'l

1.3. Ma tran nghich dao
e

HEC DE WANG €AD CUGE S0HG

s OF RARG CAT cuge soHE-

4? 1.3. Ma tran nghich dao

ﬁ 1.3. Ma trén nghich dao

1 000 ‘ - Tuongty: ) )
by B= 0200 Tack detB=l-2-3-4=24.¢0 ey =0ie, =1.34=12%¢, =0, =0
0030 _gp_ ! o Lle ey =0;c, =0, =124 =850, =0
0 0 0 4 detB 2 ¢, =0, =0,c,=0;¢,,=1.23=6
2 0 0 o 0 0 0 2 o r 1 0 0 0
" = =0 4000 0 1/2 °0 0
a=(-1)"f0 3 0f=24 c,=—[0 3 O=0 ¢,=[0 0 0=0 &, ‘
L1012z 000 B'=
00 4 0 0 4 0 0 4 B'l=—|- 0 0 13 0
240 0 8.0 lo_ o0 14
e 000 6| _ _




W of mAnr CAD CUST SONE

@ 1.3. Ma trdn nghlch d4o

3. Ma "an ngh]ch dio Hoc of NANG EAD CUpC SONT

i. Ma trén A kha ddo thi A7 cing khd ddovd (A-')'= A

Ta co: A I3 ma tran nghich dao cla A

T S ATA=AATZE T

il. A kha dio thi A" ciing kha 4o va (Am)1= (A1) (2)
(Ta chiing minh khing dinh(2) diing bing phuong-phédp quy nap)

Gid sk (2)dadingveim—-1 =(4™) =(4")"

< A ciing I ma tran nghich do cua A

Vay: (A=A

Ta cé A" = A4 :>(;4w)" :( AL A)‘,‘ ;A".(A"‘*')"
=A== (Y

‘BUip://nuteduym

Al

Btip:/ finmut.ciuen

7=, 1.3. Ma trdn nghjch dio
Hgc of niis cAO cupc Soae

HOC OF HANT CAP CUGE Eonb

@ 1.3. Ma trgn nghich dao

- e s 4 a1, } i}
iil. A kha dao thi KA ciing kha dao va (k A) _iA a, a, - "k o oT'
ka, ka, ka, ] [k © 0[a, @, a, = (kA)'_|% 2n A | |0 K 0
ka, kay ka,, 0k 0)la, axn 8z, o e
kA - ans - e et . anl anz ﬂnn 0 0 k
- k'aul k'anz - ,k.ﬂ-m 0 0 k 4, B8, B a“ a, [ ._l k" 0 0
all a21 a2n 0 Vk_‘ 0

RO B FAm

Az CAC CUPE SO85

" b fmuteu

HEgc of RATE CAD Cufc alNc

1.3. Ma tran nghjch dac

-1
‘ 2, b L™ 10 0 Vidu1:Timma trénAbiét
. . . 0 1 0 :
:}(k.A)] _ Ay 8y P X" - |:2 5]
a4y 8y L 00 ] b3
- Ta cd: -t . :
2 5[
e b 0 A=(A")|:[ ] detd'=23-1.5=1#0
_k—l aZl a!z alu 0 i 6 =k71.A7].E 13 )
e .= - i
PRSI ,_1{3 -11_[3 —51
L%y [P 0 0 ! A_(A ) " dat 4! € s 2l |l 2
detA L =1 C a7




@ 1.4. He phwong trinh tuyén tinh

HOC DE HARG CAD CUgE SORT

1.4.1. Dang tdng quét ciia hé phwong trinh tuyén tinh
Binh nghia: Hé phuong trinh tuyén tinh 12 mt hé gém m
__phuong trinh dai s bac phdtvéin dnsb.

.
a,x,+a,x,+K +a, x =b

G 4.4, Hé phwong trinh tuyén tinh

%

rpc 98 RANG SAD CUEE BCHE

1.4.2. Dang ma trin ciia h§ phirong trinh tuyén tinh

l]Il n[2 b aln

bat ' S
_ A=[“=' o “rn‘ (Ala ma tran hg sb clia hé pt)

)

|f’m| .

Trong da: - ]
! ayX, +ayx%, +K +a, x =b, x:%,.03%, 1 cac an cla hpt X b1
. N X N -
“ |K K K K KKK a,:b, 14 cac hiing sb x=|"2| (xmatanin}- 27| | (bl ma tran vé& phai) —
ek Fax, FK +a x =b b,

it/ Nt ndusn

@ 1.4. H@ phrong trinh tuyén tinh

HPC DA ARG CAG EUDC SOHT

Ta xét: ay Gy e Ay, x{‘ b
Ax=b o|™ Gy e O || %] | B

_aml amz 'anm xn_ me_

a Fagpx et ax, b,

o Gyt lpX + oty X, | b,

_amlxl +ami"-1 +"'+nmuxn_ _'bmJ

e D¥ RAND CAD CUpE SEEG

) 1.4. Hé phurong trinh tuyén tinh

a,x, +2,%, +K +a, X, =b,
a,x, +a,%, +K +a, % =b,
K KKZKZKZKIK

a X +ax,+K+a x =b_

Tagoipt 4x=p ladang ma tran ciia hé ptiuyén tinh,

fpic Bf HANG CAG TUC SO

! 1.4. Ha phwong trinh tuyén tinh

Vi du: Cho hé phwong trinh tuyén iinh sau:

x=-3y+2z=-1 .
—x -az—2  {H& phuong tinh tuyén tinh gdm 3 pt va 3 an)
y=5z =5 ’

I -3 2= j-!
dx=be|-1 ¢
clia hé pt: 0 1 -5z

Khi d6: Dang ma tran

1.4, Hé phwong trinh tuyén tinh

Cha y:

HEC OF AANG TAD TUdc &G

- Nghiém cda hé pt tuyén tinh 1 cac ma tran An x théa man
Ax=b
- Gidi hé pt tuyén linh Ia tim tap hop cc nghiém cha hé pt.




HOC DE RANG CAD CUPL BONG

@ 1.4, H& phwong trinh tuyén tinh #oc BE RARS CAv Cudc SOHT 1.4. Hé phwong trinh tuyén tinh
b. Hé phwong trinh thudn nhét;
T3 7 i S|ay=l 5,(;:'&;%1

A
iR

21 2

- n

B e - i —— B *zaijlg=0 (= eer) S |

S B IR N e

111

Twong ty:
A

Ay

o H8 pttuyén tinh thulin nhét 13 he pt co dang: N

L2 =1 L] ; a1 Khi-d6—dang ma-trin clia hé13:— Ax=0
X, = e
Véy hé c6 nghiém duy nhét: | _|

. . x1=2

Illt].l:”t.l'lul.a.l.l.lll.\rlrl .

@ 1.4. Hé phwong trinh tuyén tinh " spc of mAwa caa cudc adno @ 1.4. Hé phwong trinh tuyén tinh ‘ g narn o e EAw Cude SO0
Vi du:
Y—y+z=0 Binh Iy: He thulin nhét c6 nghiém khang tam thuwidmg
R o G G LT LI M -
3y+2z=0 ) 2 X .
¥ 0 - Néu det{d)=0=> Ha pt thudn nhét A x = 0 o6 nghiém duy nhét

'Nha:m xét: i
Hé& thuin nhit Ax =0 ludn cé nghiém tm thudng: x = 0 . = Hé pt cé nghigém duy nhét 12 nghiém

| ' } ' tam thuéng x < 6

- Néu det(A)=0=> H& ptthuin nhat A.x = 0 c6 vd 6 nghigm

= H& pt ¢6 nghiém khdng tAm thudng

WP ng://inutedun

@ 1.4. Hé phwong trinh tuyén tinh HOC of HARG CAT CUGC SEHD

Vi du: Tim m d& hé phwong trinh sau c6 va sé nghiém
x—3y+z=0 -
2x+y—z=0
3y+mz=0

Giai:

Hé thudn nhéat co vo sb nghiem o det 4 =0
13 1

=3 2N Y | =Oc>7m+9=0<::nm="79




1.4. H3 phwrong trinh tuyén tinh

#aC of RARG CAD CUGC 384G

1.4. He phwong trinh tuyén tinh

Chu ¥: Trong hé phweng trinh méi ta van si dung cac ky hidu 4,5,

HPc BE RANG CAD EUc S0HE

Sau dé thé &n x, tim dugc vao pheong tinh thiy n -1 ta

miic dil gid tri clia chiing @4 thay dbi sau mdi phép bién déi so cAp tim dvocdn x,,

- Tir phurong trinh cubicia-hé | 2.% 2 Xy Kok x, =b

ayx, +K +a,x, =b, - Ctr nhir vy, [An lugt thé cac &n tim dugc vao cac phwong

K K K K trinh_li&n_trde 46 ta tim dwoc nghiém cla hé phwong tinh
;\”"' l DX, = b, (néucod). ' o o ’ o
" tacothé d& dang tim dwgc An X, ( néu ha cé nghidm) . 7 )

CHal S

#pc o ARG CAD CUPT SONG

@ 1.4. H¢ pheong trinh tuyén tinh

1.4. H@ phirong tinh tuyén tinh _

#oC Df WARG CAO CUC XEAD

Vidy: Gidi h& pt tuyén tinh sau bing phwong phap Gauss (1 -1 1 -2 4 '

¥—y+z-2=4 7. 11 0 4| (h=-3h+h)
Ix-y+z =4 : 0 2.5 -1 -2
1y-3r-1=-2 -1 1 =2™2 -5 (B=h+h)
—x+y-2z+2t=-5 2 4
. 1 -1 1 -2 4 6 -8 .
Giéi: C e S TR o -
s =l "Loroed e 30 -1 =2 (B=—hth)
Tacd:  A=| o 4. . 2 o

HOC &€ FARG CAD <UL 50T Hao o2 RART CAD TUGE SEHG

@ 1.4. H& phwong trinh tuyén tinh

G‘;}; 1.4. H phwong trinh tuyén tinh

I ] Vidy: Gii h& phuong trinh sau bing phwong phap Gauss
- O\Kzs -8

0 0™=gl -7 6 Ix—y+z=12

0 0 -™~o0 -1 (h,==h+h) x+2y-z=1

o1 1 -2 47 x—y+'z—21‘:4 o 2x=-3y+2z=0
o Oy 6 -8 o 2y —2z+6¢=-8 -

0 0NZ1l —-7 6 -z-Tt=6

I R B Tt=-1

—Vay-hé-pt-cé-nghlém.duy-nhdt(x 3520 =(50:5=1) ——..

P it it oaun




@ 1.4. Hg phwong trinh tuyén tinh wgc b8 NARG A3 Cupc sbia @ 1.4. H§ phwong trinh tuyén tinh oc of nims cAR cute adia
Vidy: Gigi hé phrong trinh sau béng phwong phap
- - Gauss - Jordan -

R R e — — e m— =2 =) “Taee U=t e —
. 1 0 .. 00b] X, =D, x—y+z =3 - OO T T T
. . o A=[Ab]= .
TR 0 1 .. 0 b o X; =0, I dy—Jz—r==o—— =3 =2
L —x+y-2z+2=0 -2 2 0.
=b e ' _

@ 1.4. Hé phwong trinh tuyén tinh or of ries cao cude =t @ 1.4. H§ phwong trinh tuyén tinh e o whona cAg cupe S0
T -1 1 -2 4 [r -1 1t -2 ﬂ

B S[3 1 0| (h=o3keh) o 2 -2 6 -8
B I R R T ! “lo o -1 -7 6
-1 1 2 2 -5 ] (R=h+hy) 0 0 -1 0 -1] (h=-h+h)

P ita: fmuLodum

) @ 1.4. Hé phwong trinh tuyén tinh wor oF é.ws S (.;. ; 1.4. H& phwong trinh tuyén tinh 7 o o wANS CAD cupc SOHG
o 1 (1 -1 0 0
Lo-L 1 =2 4] p=2iy 4k o 1o o (l] h=h+h
- 0 1 -1 3 -4 h=-3h+h Sl 0 1 o1
0 0 1T 6| h=Tith 0 0 0 1 -1
o o0 0 1 -1 L - .
o 0 01 x=1
ot 20 2] b=tk ek _ o0t e 0ol Jy=o0
L 10 | h=hth, - : LO o0 z=1
0 1 01 00 0.1 - r=-1
0 0o 1 -1




1.4. Hé phwrong trinh tuyén tinh

HOC of HARG CAOD EUGT SEAG

@ 1.4. H§ phwong trinh tuyén tinh

#gc of NANG CAD CUDC I6RT

g
Phwong phap Gauss-Jardan tinh ma tran nghich dao Taco  Ad47=1
Gol ma tran nghich déo cin fim 4 T o ar T S
) ° 4n nghi ay dp o G || Fu X2 - K 1o ..o
|ij| ¥z - Iu.-l - 7 7 7;:, dy Ay @ (X Xy e _ 01 0 —
Ko— X3y Xan -
= N |_an1 a:rz a:m_ x:ﬂ xu! x.m,_ LO 0 ]_I _

http:// ke diyn

HGE o8 RAHE CAC CUPE AORE

pat: _
x”—‘ X X
X, = X3 X, = N X, = Can
nJ L %2 Vo
1] [0 0
0 [ 0
b= b= | b, =

@ 1.4. H3 phwong trinh tuyén tinh

HOC D& ARG CAD CUPT SGRT

Tuong ty ta cling c6 thé im duge v, x

e A,

Sau Gé gh'ép caccht X, theo dung thik ty ta dwoc ma
tran nghich d&o A can tim.

Nhan xét:

D& cho don gian va nhanh gon hon ta cé thé ghép n hé
phurong trinh tuyén tinh cn giai thanh mot hé dé giai

1.4. H& phirong trinh tuyén tinh

Khi @6:

le D RARG cAD Cufc afwe .

X, 1anghigm clia h& ptiuyéntinh  4x=4,

Ap dung phwong phap Gauss — Jordan dé gii hé, ta

duoc
ay dy e 4|l A0 Oy
- a, .. a,l0 0 1 ... Ox
A={Ap]=™ "= BT el 1o
anl anl 1.1"" 0 00 1 xrl'l.

D Mimi aduvn

{£%,) 1.4. Hg phrong trloh tuyén tinh

HoC P8 NAWG CAD CUdc XEHT

ay dy . @l 0 .0
a4y a4y o @101

-——chung-1-1&n-nhw-sau

EEEa

hiti/




@ 1.4. H& phwong trinh tuyén tinh wgc 08 RAND CAD Cubc SiHa

@ 1.4. H& phwong trinh tuyén tinh

Moo oF NANG CAD cuLfC SGNT

Cach 2: { Tim ma trén X biing-cach gidi ha-pt) - - ciasy | a, ] a, a,
v n X o - ©X={h b Bt x=|h| m=lb -
Taco AX=B Ma Alamatrancd 3x3 ) - c e,
_ o R . o e . o 1 L o
B 1a ma trén c@ 3x2 Khi dé 1 -l 2.| -u| I. 1 ]
_ Suy ra X |a ma tran c& - SUE s EEE
, Yy Ix2 lz 3 2lel |3 o 2
N T ; N -

- -~ Giéi hg pttuyén tinh trén ta dwee =

HEE DS ARG EAR CUDC SORG

@ 1.4. He phwong trinh tuyén tinh

Twong ty ta cling im duwgc

Vay: 0

> minatenun

" hitp: /tnur.euam

<. 1.5. Hang cida ma trén - H3 phrrong
trinh tuyén tinh tdng quat

@

"

Chwong 1: Ma tran - Binh thic ~ Hg
phwong trinh tuyen tinh

#PC DS HANG CaD cupc sORE HPT BE mARE LAD CUHT SERG

1.5.1_Bjnh nghia va cach tinh hang cta ma tran

1.1, MA trén.

; Ma trén vudn con cia mt ma trén
1.2. Dirih thirc. # g
Cho A = [3fpen mdt ma tran vudng cap p suy tir A bling cach b

1.3. Ma tran nghich déo. di (m — p) hang va {n — p) cot goi la ma trin con cap p.clia A

PRS - TR Binh thdre ol trd do dw i 1a djnh thic 3
1.4. Hé phuong tinh tuyén finh in ¢ clia ma trgn con dé dugc goi 12 din con cdp p
clia A.




1.5. Hang c{ia ma trén - H¢ phwong sior of HARG CAT CUOC SORE
trinh tuyén tinh téng quat

VI tht ca cac ma tran con cip 3 cla A @&u ¢6 dinh thire
bang 0
Nén hang clama tran Aphal bé ho'n 3

q ; , ,
[ 7T 1 2
A= 12J =>B|=L o> det(B)=3#0- - . ...
Fed .

1.5. Hang cGa ma trdn - Hé phuvong 419c of nAe CAG Tubc Sdng
trinh tuyén tinh tdng quat

5

2.2

{
—
—_

Tigp tuc kiém tra véi cac dinh thirc con cap 2

Suy ra: rank A= 2

hittn; thul cdu W

bl finut.aiieun

1.5. Hang cda ma trdn - Hé phwong #oE bf HARD €AD EUE SORE

trinh tuyén tinh téng quat

Cach tinh hang cia ma trdn bng phép bién aéi so cip
Ma tran bac thang: La ma tran cd tinh chét:
" + C4&c hang khac khdng lubn & trén c&c hang khdng
-+ Trén hai hang kh&c khéng thl phan t& khac khéng dau
----'-'tten"cﬁa'hérigdurdi & bén phai cot chira phan tir khac khéng -
dduy tign & hang trén.

1.5. Hang cha ma trén - Hé phwong
trinh tuyén tinh tdng quat

#ac oF nMAre cAD cUGT SO0HE

ﬂ 1.5. Hang cua ma trdn - Hé phwong

=% {rinh tuyén tinh tng quat

57 Nhin vio bing ma tran A ta thdy céc
ma trdn con cip 4 ddu co dinh thirc

A= ,
bing 0 va it nhét mat dinh thivc con

=R

3
3 .
2
0

(=T

1 2
01
0 0
00 cAp 3 gbc trén cing bén trai cla A cd

gia tri khac 0

Vay: tankA=3

1.5. Hang ¢ia ma tedin - HE phwong
trinttuyén tinh tdng quat

Vi du;

* npe wf nAnp eAp cupc advc .

5
4| (B;Ckhéng phaila
o| matén bac thang)

W oo B W
;-ﬁ‘-udb-

NOC P8 RARTG AT CUOC S5i

Phuong phap tinh hang cla ma tran:
'Dung cac phép bién ddi so cAp v& hang dwa ma
tran da cho v& ma.tran bac thang, sb hang khac

khéng cla ma tran nay |a hang clia ma trén di cho.




1.5. Hang ciia ma trén — H¢ phuong

] #pC DF NARG TAD cudc soRo
=¥ trinh tuyén tinh tdng quat

@M 1.5. Hang cliia ma trin — H¢ phwomg

T %pc DE RARG TAD CUPC SUHT
"% trinh tuyén tinh tdng quét

a, 4, .. a,.. adal& | .
a, a, .. alb] |9 @ « 8. alb Nhén xét: rauk(])Zrank(A) 7 o
78 R L% Y B el v (mo_] ,,  -Néu rank(4)> rank(A) thl dia v2o phuong trinh thie r+4,
" ,_ ,, A 0 0 0 b Vk=1r ta suy ra hé& vd nghiém.
s ] L S ———
0 0 0 0008 |

mdc du gia tri cla

- N&U Fank(A]=rank(A) =7 thr e co ghtgm duy mhét

 -N&u rank(4)= rank{4) <n 1hi h§ c6 vd sb nghigm.

. _(TavAn si¥ dung cac ky hiéu- a;:h,

__ching 44 thay ddi sau mdi phép bién ddi)
© nue:/ Anutadesm

i/ 1HBL.e YD

1.5. Hang cla ma trin — H phwong

trinh tuyén tinh tdng quat HPC BE HANG CAG CUPC SO

Pinh ly : { Kronechker — Capeli)
Heé phwong trinh tuyén tinh tng quét Ax = b ¢4 nghiém
khi va chi khi rank(A) = rank { 4)

1.5. Hang cla ma trin — Hé phwong  HpC of HARE CAD CuPt SOuE

trinh tuyén tinh tdng quat

_ xl+2.x2+ax_,=3
Vi dy. Cho hé phrong tiinh g3y —x, —ax, =2

2x, +x,+3x%,=b-

Bian luan theo a;b s& nghidém clia hé phwong trinh.
"Gai; .
Tacd [| 2 ol L 2 a2 |3
07 A |4

a=l3 1 el
B=3hih |0 3 ai3l6es

2 1 3|b|h=-28+h

Hug//notefusn

" Mo AL

1.5. Hang ciia ma trdn — H¢ phwong

trinh tuyén tinh tdng quat

HOC DA WARG CAD EUPC SOHG

43 1.5. Hang cita ma trdn — H& phrrong
trinh tuyén tinti tdng quat

Hoc PF HARG CAa cufc sdme

12 a |3 L 2 a | 3 gy 2! _ b2y

0 =7 a4 | e 0 =7 da| -4 ) Neu a="sb3 th Zelo -7 | -4

0 -3 2a+3-6+b 0 0 2a-2121-75 _ 0 0 0 21-7b

1 2 21/23 . = rankA=3 rankd=2
+} Néu a=£;b=3 thi Adolo -7 -42|-4 = rank A # ronkd
_ 2 0o ¢ 0o
= rank A=rankAd=2<3 Khi d6 h& phwong trinh vé nghiém.
—— ~Khidé hé phrong trinhTd -vd-sé-nghigém:
mip//muteduyn . 0




@,,‘ 1.5. Hang ctia ma trgn ~ Hg phwong
trinh tuyen tinh tdng quat

HOC O RARGE CAD CUBC 5

xl——Z(—lb+—a]7b+a xlz-]-b+1a
5 a _
-3, .2 -3, 2
p=} Xy =?b+ﬂgﬂ =% x1=?b+§a*
v x,=bh n==5b
l . X, =a x,=a
— o T ¥
_ ,:Fap,nghlem,eua,he‘&; ,;Sbfﬁus-a;—?bf-l-?a;fb;af abeRy

" hiltp:/ HnuLeduam

@ 2.2. Khéng gian con v hé sinh

HOC DS RARG CAG CUQGT SUHG

‘Wi dy 2. H& phurong trinh tuyén tinh thudn nhét cé dang ma tran & Mm@
|a mt khéng gian con cliaR"™

" Goi W la tap nghigm cia ha, thé thl We &,
Chox,y e WthiAx=0,Ay=0.

) + Al +y) =Ax+Ay = 0.

e AfRKY= K AX =0 _

T Vay W dong kin véi hai pﬁép to&n nén la khong gian con cla R

@ 2.1. Khiéng glan vecto

- HPC B8 AART CAD CUOC EAG

-2.1.1. Dinh nghia khéng gian vecte
Cho tap V=3, mi phan tir dwgc goi la mit vée to.
Phép cong hai véc to +: VxV - V
(x, y)—(x+y)

RxV oV
(k. x) — kx
Néu V ciing hai phép todn thoa mén 10 yau cAu sau voi mqu X, y. zeV,;

Phép nhan mt vecte véi mdt sb thye . :

vk, le R tht V dugc goi 1a mdt khong gian véc to trén R

HARE CAG cUdC SONG

#70 ’
@ 2.1. Khong gian vecto Hpc B

1. x + y eV (tinh déng kin v&i phép cing)

2. x +y =y +x{tinh giao hodn clia phép cHng)

3. x + (y+z) = {x+y)+z {tinh k&1 hgp cla phép cong)

4.3 8eV sa0 cho 0 + x = x ¥ xeV (8 dwoc goi 1A phdn b trung hoa cla
. phép céng}

@ 2.4, Kh_énn glan vecto wOC DE RANG CAD Cugc sone
Vidu BAAR = {{x, X;,... X} 5 e R¥i=1,2,..,n}
Yeét hai phAn o x = (X, Xz, ..., X% ¥ = (¥4, Vo - - ¥y}
. . 1. x+yeV
X+Y={X +¥ Xa ¥ Yo o0 Xy F Y} 2x+y=y+x

fx = (K, KXg, . - o KX,) Vhe R, 3.+ {ys2) = (xeypz
Phan K b hoa: 4,70V sa0chof+ x=x ¥ xeV
5.V XeV 3 (x)eV thod man x + {x) = () + X = 0 n U trung hoa: 5 ¥XEVa (a1 (90
8. xeV (linh dsng kin v phép n nhan vd huéng) ©.0.... 0 : 7 ks ) ks by
7. k{x + y) = kx + ky Phén ir déi cia x: 8. (k-+ 1= ke + Ik
_ B.(k+Dx=kx+Ix <X E Ky Koo Xp) 9, k{ix} = (kix
TIX=X

- —9k{lx)-=-(khx e

‘B-"-cung-hai-phép-toan-trén-1a mc‘;t--khéng gian-véc-lo'- -




@ 2.2. Khéng gian con va hé sinh

s BE HAGE TAD CUPC S0iE

2.2.3. T3 hop tuyén tinh_cia mot hg.vecte _-- - .

 Cho S= {Uy, Uy, ... WiV, V 12 mot khidng gian vectd'.
Binh nghia: Biéu thire co dang -

u=eiui+_ezuh+_cﬁun_xés_mph ml",\t vecio Ih'll@l‘ V-' ﬂl.l’(‘)'ﬂ goi 14 mot t6

2.2. Khéng glan con va ha sinh HPC Of RART CAO CUPC Sima

VI du: Hay bidu dién vecto u = {0, 4, 7) thanh t hop tuyén tinh clia u,=
(1.01) U= (4,20), 170.23) o

u=g,u+ Guuzt .+ +HCup
 Rét u = cyuyt Gu, Gl -

(0,4, 7)=¢,(1,0, 1)+ (-1, 2,0) + 64(0, 2, 3}
Fa 1
G ==
L . . - =0 1 2 . ] )
hop tuyén tinh cia cac vecto ¢lia hg S. ;tl:z +C;fa PR P Vay cb bidu didn
latig =7 | __E.z I ":’1' <

" hitg:/Anuteruvn

@ 2.2, Khang gian con va hd sinh

HoC DE /ARG CAB CUOD SOHE

2.2.4. Khéng glan con sinh bé&i mét hg vecto

Pinh nghta: T4p tit ca nhiing 15 hgp Wuyén tinh cla céc vectercda 3 dugc
goi ia bao fuyén tinh ciia S5, ki hiéu 12 Span(S) '

.......Binh Iy: Span(S) la mdt khang gian con tuyén tinh cda V

- — 2,28, Hé sinh cia mdt khdng glan vecto

Binh nghia: Méu Span(S) = V thi ho S dugc goi la m:jl hésinhclaV
(Ssinhra V).

Dtip//inutetign

L6y +15¢,=0

2.2:Khéng glan con va hé sinh - " wer BE RARE cAG cudc sm;u :
- Widu Ho S ={u,= (1,0,1), u= (-1, 2,0}, u;= (0,2, }co 12 hé sjnh ciia
R? khdng?

Xétu (x,y, 2) €ER?, gidd sir U=y + Gy + Cyuiy
® Y2 =G(1,0,1)+ & (1,2, 00+ (0,2, 3)

-6 =X 1 -1 0
del(n 2 3_')_=3¢D
1 0 3

26+ 263 =Y
436 =2

Ha luén cd nghigm véi moi x, ¥, z. Vay R 3 = Span(S)

Slahgsinhcia R?

Span{S) =V

i) 2-3. Ho vecto ddc lap tuyén tinh
"T*va phu thugc tuyén tinh

HOC B

Ho § dugc goi 14 ddc [ap tuyén tinh néu tir didu Kign cju + Gy + .. CU, = 8

kéotheo c,=¢, = .= ¢,= 0.

Ho S dwoc goi 13 phu thudc tuyén tinh ndu S khong déc 1ap tuyén tinh.

Vi dy: Xé&t tinh dgc 1ap tuyén tinh, phy thudc tuyén tinh cla céc ho vécty sau:

1)
X6t cyu, + CU,= 0, ¢,(2, 4, 6) + (5, <10, 15} =(0,0,0)

S, ={u= (2, 4, 8),u;=(5,-10, 19) }

. [ 2+ 50, =0

46y —10c, =0  2c,+5c, =0 Hévo sb nghigm ;= —Scz.ca tuy ¥

htip://inutedeyn -

Vay ho véc to phy thudc tuyén tinh T T T

P /ey -




g kS
@ 2.4. Khang glan hivu han chidu o od HANG CAG CUpr SdNG @ 2.4. Khong gian hiru han chidu HOC B HANE CAG cupc sirc
va cor 8¢ cita nd v cor s& cia nd
Binh nghla Co s& chinh {Ac trong khong gian R" 13 ho gbm n véc to Pinh-Iy: Trong-khéng-gian vécto, mdt-véc to. bAt ky-duogc bldu didn duy nhét

dwéi dang 1d hop tuyén tinh cla cdc véc to clia mét ho S kil va chl khihg S la

(81, €1 ... €9 Vi &, (K= 1.1} I3 véc to ¢6 Thanh phan Thtr k bing 1, con lai cor s& ciia knong gian

"f"'dé” bang 0. - .. .- - - - * Pnh Iz Trong Khong gian véc torm chidu, cho hg 8-=-{s;, %5, ., S} va ma tran
VI dy: Co s& chinh tic ciia R? 14 B= (g,, e,, &,) vdi A=l8y, 8 ..., 8] (mﬁl cQt1a mot véc lor cla §).
o 00 0= 010 6 0.0 Ho5-1a-dae-1ap tuy&n-tink kil-vé- ohl kb det(A} 0.
_ Vidu: P,(x) I khong gian céc da thic clia x ¢6 béc khong qué n. Vi dy. Chirng minh ehng S = {1y, v, g} VoI v = (1:2,1), v, = (2.9, 0), v, = 3,

- 3, 4)lAmdtcesytongR2
P ={s,*rax+ay®+..+ax:acR k=02 .,n} , ) ° 9- ! - —

p i L = ] "
codetiA)=[2 o 3l=1]* 3+4 2=-'1 0. )
codory=iz 8 si-ils 3| pslzzteo e

S={1,x, x2 x"} Gu'orc gg: 1a co s& chinh léc cla ,,(x)

hilp://tout.eduyn

@du Khong gian hiu han chidu #or né AARS CAD CHOC SOHT - @ 2.4. Khong gian hiku han chidu HGC DF WAND CAT Cajc SOwe
- vaco/si clans _ o v co S& cilia né
2.4.4. Hang cua hg véc tor 2.4.5. 54 chidu va cor sé caa khang glan con sinh bél mét ho véc tor
Plnh nghia. Sé tél da céc véc to ddc lap tuyén tinh cda ho vecto S duge Binh Iy
goi 1a hang cita né6 va ki hiéu 1a rank(S). e Trong khéng gian véc to V, cho S < V. Khi d6 W = span(3) I khdng gian

con cia V, dim(W) = rank(S), va bt ky s cye dal véc to doc 1ap tuyén tinh
trong S d&u fa co s& cha W.

2.4.5. Gach tinh hang cua hg véc to bing cac phép bién déi s cdp Dinh Iy
+ Thanh lap ma tran A ¢6 mdi hang |4 mt véc to ca S. Trong khéng gian véc tor n chigu V, mdl ho véc tor bét ky gém n uectu sinh ra
+ Bua A vé dang bac thang, rank(S)= rank(A). V déu la co s& clia'V.

@ 2.4, Khéng gian hivu han chidu HPC GF RANG CAC Thbc SGHd
va co sér cua nd
) Vi du; Tim mdl cor s& va s chidu cla khdng gian con sinh béi ho vecto S.
S 5={(25-3,-2),(~2,-3,2,-5),(1,3,-22).(~1,—53.5)) c R*
Ry=ha+iy
2 5 —3 2] hy=2ha—h, [2 _ 5 =3 =2 ng=zhy—h,
-2 -3 5| £yt _zh,ms 2 —1 —7|hg=2h,45h,
1 3 -2 2 1 -1 6
-1 -5 3. § -5 3 8
2 5 -3 2 5 -3 -2
S [ I | —7 hy=hths | 2 -1 -7
—_——
oo -1 19 o0 -1 19
oo 1 -19 00 0 0

Co sé: {(2,5,—3,—2),(—2,—3,2,—5), (1,3, —2.2))
S chidu cla khéng gian bang 3.

* bt/ /moLeduyn




% 2.5, Tich v& hwéng va khong glan cd HpC o8 RARG CAD CU(T 38ns 2 2.5, Tich vd hwéng va khdng gian cé HPC DE WANG CAG Cupe admo
tich vb hwéng tich vd hwéng
Ta cd () =xt +x2 20 e _ Té.. e e e a.i
= at: <u V> = X Wt Yt XY, .
e )= 0o A+l =00 {"ﬁ =0 S . _ tong quat: <u.v XL¥1 XYoo Yo WOT UCKY, Xo, .o X o
% =0 _ V¥4, ¥2u ..., Yo [& mét tich vd huang trén khéng gian véc to Rn

e Vay s e Loouso R 1 vo b
- U UEEOVATT G U =0 s Khang glan vec to R" I3 khang gian Euclid.

L D06 SUV> T X, Y% Yy VE UK X} w{yrY,) 12 mdt tich
" vé hwdng trén khong gian véc to R2 S
__ Khéng gian vec to' R? 13 khéng gian Euclid. ] S

bE: /it ednun

Hye Bf WARE CAO cudc 369c

@ 2.5, Tich va hieéng va khéng glan c6

HeT B HANG CAD cUPC SOHG
tich vd hiréng

@ 2.5. Tich vé hweéng va khéng glan c6
: tich v& hwéng

2. <u, v +w> = <y, v> + <u, we
Théat vay (u,v + W) = (V +W,H) = (V,M)+(W,H)

= (n,v) +(u,w)

Cac tinh chét suy tir tien dé:
Y, v, weV, Vie R:

1. <0, u>=<u,8>=0
Tacéd

v (G,u):(V‘f(*\’).") :(viu)+(-—V.u) e T s i <u"7w> o ”“
That vay {1 Av)={Av,u}= A{v,u) .=_’?'(""_))

HEC DE RANT TAD CLUC 5655

@ 2.5. Tich v& hwéng va khdng gian cé Het ©f mART CAO cugc soNG 2.5. Tich v hwéng va khdng gian cé
tich v& hwérng tich vb hwdng '

{(v+2w,30) ={v,3u)+{2w,3u}
=3 (v,tr) +2 (W,SU) = 3(1!,11} + G(W, u)
=3(u,v)+ 6(n,w) = 3.(f2) +6.(—l) =-12

Vi dy: Trong R2véiu = (x, %), v=(yy, Y2}

Xét tich vd hwéng Euclid : <u, v> = x,y, + Xy,
Tinh (tr,v) =7 (tr,w) =7 (v + 2w,3:r) =7?

biét ={52),v=(-2,0)w =(1;-1)

Giai: (u,v) =1 .(—2)+2.U =-2

o Aww=LI+2(=1)==1

s o




.r)__,.‘ 2.5. Tich v& hirdng va khéng glan co Wy B8 FANG CAD CUPE 506G

tich vé6 hwéng
Vi du: ..
--Trong-khéng-gian-vee-to R2,-vdi tich-vé-hwéng-Euclid, —

 tinh khoing cch gitva hai véc to u va v bidk = (I, 3),v=(20)

Giai:

2.6. Tich v hwéng va khong gian c6
tich v6 hwdmg

KaC bf RARG CAO cUdc S3dro

Tink chét: o
. d(u,v) =0, diu,v}=0ou=yv
. d(u, v} = d(v, u)

e 3 —f .—a\
ML= L S0 = 0=7=1=75=3]

‘,"' :d(u,v)=|lu—v||=\/(——1)2+—(—'.'iz"=\/§=3

. diu, v) < d(u, W) +d{w, v)
{bét dang thirc lam giac)

© hnp:/fnuteduun

hit:/ fnt.eduun

hlln://inuredu.vn

1 L

i 2.5, Tich vb hwéng va khong gian c6 #PC DE ARG CAD cudc SORG

tich w0 hwéng :
2.5.1. Tich vé hudng trong khéng gian véc to
Binh nghia:
Trong khéng gian véc to V
Tich vé hwéng cla u va v, ky higu <u, v=, [a mét sb thue
thod man céc tién d& sau:

1. <u,v> xacdinhvéimegiu,ve V

} Chwong 2. Khong gian véc to = khing -

o Evielld ;:pt oF nANG cAD Euéc Y. X
glan Euc|

2.1. Khéng gian véc 1o. .

2.2. Khéng gian con va hé sinh,

2.3. Ho véc to 3¢ 1ap tuyén tinh va phy thudc tuyén tinh.

2.4, Khéng gian hiu han chiéu va co sd.

2.5. Tich v hwéng va khang gian co tich vo huw

@2.5. Tich vd hwéng va khdng gian 6
“tich v& hwrdng

HEL 5F RANG LAD CUJC S0FG

3. <u+v,we=<u,w> <y, W vhi vV we V
4. ¥ ieRcoo<hu v>=24<u, v
5 <u,u>z Ova <g,u>»=0 <u=6

Khong gian véc to tdn tai tich vé hudng trén né dugc goi 1a
khong gian ¢4 tich vd hiréng.

Khéng gian véc tor hifu han chidu va cb tich vé huwéng dwgc

2. <u, v> =<y, u>

> BRI eduAn

- . .Qoi la khang gian Euclid.




2.5, Tich vd hwéng va khéng glan cé HPE D RARG EAU CUPC SUHT @ 2.6. Tich vb hwérng va khdng gian cé Hge DE HARO LAD TUPEC S55G
tich vb hwéng tich vd hwéng

VI du: Trong R2véi u = ( Xy, %), V= (Y, Ya)
" Xét tich vd hwéng Euclid : <u, v = XYyt KoY
e THALVRY (y vt wh={v+wir) ={uprfwa—— e Tinh T A v=? (wmwy=T {vF2w ey ="? —
= () + ) it = (1:2),v = (~2:0)w = (£:-1) |

20UV HWEESE VB ELG WS T o -

R 3. <u, Av> = A<u, v> ) B
. Giai; (u,v) = l.(—2)+2.0 =-2
That vay (u,lv) = {ilv,u) = ){(u,u) = }l(u,v} ] s T

(mwy=r1+z{=1)==1

hup://tmureduvn

2.5. Tich v6 hirémng va khong glan cé HpE of mAna Ao cugc soRe 2.5. Tich vé huéng va khdng glan c6
tich vd hwéng tich vd hwémg

Hoc pf RARG cAB TUdE sd.y_n' )

Cha y: Trong cling mét khéng gian véc to ¢6 thé tén tai

(v + 2w,3u) =(v,3u) + (2w,3u)
nhidu tich vd huéng khae nhau

=3(v,u)+2(w,3u)=3(v,u)+ 6<w,u) .
3,y 6(uw)=3(-2)+6(-1)=-12 - Vidy: Trong khéng gian vec to R2v6i u = (%, X;), v = (¥, ¥2)
Ta dé dang chirng minh :
U,V XY EXY, (1) va<u, vt =gy 2%y, (2)
d&u théa man didu kién 14 tich vé hwéng cila kgvkR2. |

,,,,, " ”'"mlll!u:ﬁmu_l-.-é;lu.vn

l 2.5.'Ticli vd hwéng va khong gian cé HpC 9F MARG CAD TUdc Sdho @ 2.5, Tich vd hweérng va khong gian cé HOT p¥ KHAWG ZAD CUOC SSAC
. tich v hudng tich vé hwémg :
2.5.2. D) dai ciia véc tor VI dy: Trong khang gian vec tor R2vdi tich vé hudng Euclid,
Dink nghia | : tinh 49 dai cla véc to u va véc to v bidty :(1;2),‘,:[%;%3
) Trong khang gian cd tich v hwéng, d6 dai (hay chuan) cla véc Giai:
to u, ki higu 12 Jjull, 12 6 khdng &m x4c dinh bdi cang thirc ' il = ey =V 22 =5

==, o> | M=) = () (2] - i1

- hilpy/muteduvn -




@tg 2.5. Tich vé hwéng va khong glan c6
tich v& hwéng

2,5.3; S trirc giao cua hal véc to. -
Dijnh nghia:

Trong mét-khdng-gian-cé-tich-vd hwréng;-hai vée to-uvav-——
goi 1 tryc giao néu <u, v>=0

@ 2.5, Tich v hwéng va khdng glan cé

HPC BE RANG CAG CUGC IEmG

tich vé hwéng
Chu y: Sy tryrc giac clia 2 vecto phuy thudc véo tich vd'
 hwéng dwge dinh nghla trénkgvt.

Véc to tripc giao v&i mét ho véc to

Vi du: Trong kgvt R® voi tich v hwéng Euclid, cho hai véc
tou=(10-1) vav=(0, 2,0) ta cbi (1) =1:0+0.2+(~1}0=0

Néuutrye giao voimetvéctoclambtho-Sthitanétu
~ trvcgiaoveiS

Vay u va v I3 hai véc to truc giao

KL

hitn://inut.edu.vn N

hilp://Inutedu.vn

wpL od FARS CAT CUBC 535

@ 2.5. Tich vd hwéng va khong gian cé
’ tich v& hwéng

2.5.4. Hog véc to tree giao
Binh nghia

Cho ho vecto S = {v;, v,,..., v} frong KHBNY glan c6 tich w8
hwéng, khi do; '
. Slahgvécto tree giao < (Vrv‘ﬁ =0 ¥i#, i=1,....n,j
S tryc giao

-1 viis

S 1a hg véc to trpe chudn <

1 e

2.5, Tich v& hwdng va khong glan ¢o
tich vo hweéng

Hovéctos'= {v, =(0;1;0),v, ={

1a ho véc to tnpc chudn vi:

#pC of WAFG CAD EUGC 0o

Gu)=0 m)=0 {aw)=0
3 Y 3 Ly ~
N e A e f“'*[ﬁ} -

2.5, Tich.vid hwéng va khang glﬁn co ‘ #pC of #ANG CAR Cugc avike

tich vo hwrdmg
Vi dig: Trong khéng gian véc to R3, v&i tich vd hwréng Euclid

Hovécto S§= {ul = (—];0;1),1:[2 =(2;0;2),I.r3 = (0,1,0)}

{4 ho véc to trec giao nhwng khang 12 he véc te frec chudn vi:
{1} =—1.240.0+1.2=0
(i1} = ~1.0+0.1+1.0=0
(uz,u]) =2.0+0.1+20=0

Jal= (-1 + 0 4P =2

R fup:/ntieduwn.

0

e
5 =5

HYC b HARU TAG TUJT 557G

2.5. Tich vé hwirng va khdng gian cd

tich vo hwdéng
'2.5.5 Qua trinh tree chudn hoa Gram — Schmidt
Chudn hoa mét véc to
Cho u 1& mbt vé&c to trong khdng gian ¢6 tich vo hwéng V.
Khi dé N
= =

hup/ARoveduwn




2.5. Tich v hweéng va khong glan cé HPC BE RANT CAT CURL F&5G
tich vb hirding

Vay true chudn hoa Gram Schmltg I}g vec to S ta dwqc )
h trwc chudn S'1a;

2.5, Tich v hwéng va khong glan ¢é #pC BE RANG CAB CUPT 55RG

tich vé hwémg
2.5.6. Tinh dbc 1ap tuyén tinh cla mét hq véc to tru'c giao -

Jrengkhéngglawmh|éwc¢uch#bhw¢ngrmoLhogﬁmA

L T e

S'=J =(_}__1_0} 1=(—;_L_3_‘ ,‘=(L_—_l:4wn véc to tryc glao khdng chiva véc to ¢ 14 ho doc 1ap tuyén
B BT S O AF 3 I A Y '

- tinh va la mdt co s& ciia khbng gian dé. .

hlin:ﬂlnuliedu.un -

) @ 2.5. Tich vé hwéng va khéng-glan cé

woe of nine cAz cuge 28he

tich vd hwéng
Binh nghia:
Trong khing gian cé tich vé hwéng V, mat co s& gdm cac.
véc to trirc giao dwoc ggij 1a corsringe giae, thém vao do
néu d¢ dai cac véc to cling bang 1 thi dwoc goi 1a co s&

tryc chudn,

£

2.5. Tich vd hwéng va khong gian co
tich v& hwdng

HpC DS HANG CAD Cudc SR

Dinh Iy ( S tdn tai co s trwe chudn trong kg Euclid)

Trong mot khang gian Euclid n chiéu khac réng ludn tdn

tai i nhat mat co sé trpe chudn

) 2.56-Flahud-hrémg va. khﬁno glan 66 -
¥ tich v hwémy

' oo of RARE CAD cuPc s

Vidu: Trong R*véitich v6 hwé'ng Euclid. cho ho véc tor

e

Tacd S'lahg véc to trirc chudin gém 3 véc to trong kg

R?nén S' 13 mdt co s& tngc chudn cda khong gian:R?

"t/ /inuteduan

- Migsnaredoyn




@ 2.6. Ta A9 trong khong gian n chidu HpE B mARE CAU CUPT S0WG 2.6. Toa a9 trong khdng gian n chidu stoc DE HANS CAB B SENG
W= (Z-B)=2y=2m-2u+uy _ _ 2.6.2. Toa d¢ trong khéng gian Euclid
e s s D) 2O RO — ——— - - -Gid 808 = {Vy, Vs, ..., Vo} [la Mt co s tryc chuén trong khong. . _—
o s gian Euclid n chiéu V. Khi 86 vé&i moi ueV, ‘
=0 -(e 2 @nn={aaay— 2 e

Néu U=c V|+02V2+ Ry Yy

Vay  v=(44.-3)
C . Th (uvk) (c]vl+c2v2+ +cnv,,,vk)

Do dé: u=<u, vy>v, + <y, VP LAY,

illln:HlnuLeﬂu.uﬁ fltp: HlnuLeuu ¥n

@36 Toa ﬁ@ trong khang gian Fantimy: - - - #a‘:‘a *‘ﬁ;;;‘%ﬁ",h, T @ 2.6. Toa db trong khdng gian n chidu - #pe of FAFG CAD CHdC sm
| o ) .
hay ] = {rz) ) Pac biét: Troﬁg; o; & chlnh téc s= {e]'éz; se,} cla khéng )
(1.,.,,) ‘ _ gian véc to R, Neu W= (Il,_'l‘z, ,x") thi (u)s (xl,x_,_, 3X )
F%c14: Trong co s& tryc chudn @& tim thanh phin toa db thi k hay - o
clia véc tor v ta chl ciin tinh tich vd hwdng cla véc to 1 va véc lo P P .
’ n

th&ktrong_.ggsé'dé. s HR G o

hitp://RuLeduvn
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2.6. Toa d§ trong khédng gian n chléu - woe of mAna Cho cude i @ 2.6.Tga d¢ trong khéng glan n.chidu WBC BE HARG TG cude SdRE .

Vi du: ] _ 2.6.3.Bidu thic ciia tich v hwdng theo toa dd trong co s& trirc
Trong khéng gian véc to R® véi co s& chinh tac .

chuan cha khéng gian Euclid

S:{ = (10,0}, = (01, 1) =(0,0; 1)} Trong .khéng gian Euclid n chidu, gid s §={u,, u, ..., u} 1a
Chou=(2;1;-3) ‘ : mat co s& trec chuin.
Khi d6:  u=2.(1;0;0)+1.(0:150)—3.(0;051) Xét hai véctox va y. Néu
: 2 () =(xmpsine)  (P)g =(0r2imiva)
= (”)S =(2;1;-3) [H]S =|1 Thi (x,5}= {2 + gty + ot Xy ey, 100+ Yoty ot Vi )

_ENHN Xt




e e R R b

@ 3.1. Khai niém anh xa tuyén tinh  #pc of wave cao cupe sdiva

L

@ 3.1. Khai niém anh xa tuyén tinh  suc o mins cao suge sdia

Dodé: Tlutv)=T(u)+7(x) ™

Tuong t: Aw=(Ax;Ay) (ieR)
=T (A)=(Ax- Ay Ax+Ay)

Vay.Anhxa T:; 2 — ;? @anhxatuyéntinh

(x.y)a (3=px+y)

ME— T {lr);(x—y;x+y) i —

P = AT(u)=(A(x-y)A(x+ ) =(ﬁx—ﬂyix+jyl,

Anfvxa T & &niv Xa tuyém tintrgitvar knong giam vée to RE v
chinh n6 nén T cdn goi |4 todn tir tuyén tinh trén khéng gian
TN

= T(Au)=2T(v)

Rz
w

. @ 3.1. Khai niém anh xa tuyén tinh e i-!i AARG CAO CUBL SONG

- VMidy2: ChoAnhxa 7:;° - ;?

(zs:z)a (xy)
Gid st y=(x;pz)v=(x"p20e; Ae]
Dutv=(x+txiy+yizrz)
ST (u+v)=(x+ x5+ 3} =(xp)+(x+ y)=T{n)+T{v)
" Tuong ty: '
An=(Ax; 2y, Az) = T () =(Ax;Ay)= A(x;y) = AT ()
Viy anh xa T 14 anh xa tuyén tinh gitra khéng gian véc to R3w

@ 3.1. Khai niém anh xa tuy8n tith e 2é miss caa cupe asie
Nhan xét: Anh xa tuyéntinh T : ;- Yy

(x;3;2)a (x;9)

La phép chibu vuéng géc mét diém trong khang gian Oxyz
xubng mat phing toa d6 Oxy

P i /nnadosn

3.1. Khai niém anh xa tuyén tinh

HOC ©F HAWS CAD CUDC SOHT

Vi du 3: Xac dinh quy tic anh xa bidu dién phép 66i
xtrng mot didm trong mét phdng Oxy qua truc OX, kidm
tra anh xa do ¢o ia anh xa tuyén tinh khong?
Giai: : iy
Tace:  pop g2
(xy)=(x-3)

P i/ inukedusm

@ 3.1. Khai niém anh xa tuyén tinh ... o uano cao cuse sdve

Tuwong tw ta cling chibng minh dchc:
AnhxaT. T:R >R’
(x:7) > (x-)

Thda man:
T{u+v)=T(u) + T(v} Vu, veR?
T(U) = AT(u) VYieR VueR?
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@’* 3',2' !-lat nhan va anh “0C 0E NARG CAD Ut SUHG 3',2' !-Iat nhén va anh NEC o wARE CAD CIMC Sono
ciia anh xa tuyén tinh ciia anh xa tuyén tinh ;
3.2.1 Binh nghfa: Vidy 2 Cho 7:R%— R?I12 4nh xa tuyén tinh xac dinh b&i T(x)=4x
b) Gi& st T-V=>Wla-4nh xa-tuyéntinh gika‘haikhéng-gian vécte. - - T A--=2) - ey T T T T T e
) A xarinysmiinn o 69 véi A=l ! 2] Xac dinh Im(T)?
—— .Anh elia-anh xa T, ki higu-Im(T)-hay-T(V), 1a-tap hoptat.ca cac dnh.. A A s .
. ez 2Y{ = ). . 2
clia c4c véc to trong khang gian V Gigi: Taco T(x) 2[_2 4][ XZJ VoI x=(xx)eR
_ ImT ={T(x)e W,¥xeV ' ‘ —
mT ={T(x)e W,VxeF] = T(apy) = (3 — 2423-2x] + 4%3) .

Vay: InT = {(x =2x,:-2% + 45, )|y 5, € R}

. I!IHII:HIIIU.I.BIIII.-UII

3.2. Hat nhan va anh %)) 3.2. Hat nhan va anh e ok e oo cupe ot

ctia anh xa tuyén tinh _ #9¢ oA e caz cube 28 %% ' ciia anh xa tuyén tinh
Vi dy 3Tim hat nhan va dnh cda anh xa tuyén tinh ddng nhét trong 3.2.2- Tinh chét
' khéng gian véc to R? Néu T: V—WIa mot anh xa tuyén tinh thi:
. . i. Ker(T} 14 mbt khéng gian con cia V
Giair Anh xa 3dng nhét trong R?xac dinh béi: i, Im(T) 12 mdt khéng gian con cia W
. 1x=(xy)  V(xy)ek® :
Dovay: KerT=1{0} Im7 = R?

" hitns/ /it oduun

”

@ 3.2. Hat nhan va anh e 3% 3.2. Hat nhan va anh L o
cua anh xa tuyén tinh 5oE OF AN Ao Tubc SORE ~ cta anh xa tuyén tinh FEC D3 nANT cag cudc Son
K Vidu: Cho anh xa tuyéntinh  7:g* 5 &} xac dinh bdi ' ’ zir
Fnyzt) =(x+2y;y +zx—f) ‘ Nghiém ciia hé phwong tinh 1a: |7~ 2
Hay x4c dinh co s& va sb chiéu clia khéng gian hat nhan va _ ] : z :%
khong gian &nh clia anh xa f. . _ teR
Gidi: +) Xac djnh s6 chiéu v co s& clia khéng gigrlg?tin(l;én Ker f Dovay: Kerf = {(r;—;i;é;f)]r € R} R

Sz =0 Flyy brx =) =000}y yrz=0——— TapKer flakhong gian véc tocon ctia khbig giam R*




() 3-2. Hat nhan va anh
% ciia 4nh xa tuyén tinh

Vi dy ; Xét anh xa tuyén tinh T:R® —-.R* xAc dinh béi

HPC TE FANG CAG cUfC Sdnc

e Pl gy = P B P E) - -
————— : Cé:r—r——KerTz{(G;—z—;z)eRﬂz eR} S — -
= dim{KerT)={

T MA& gimR =3

& Dodé: dim{KerT)+dim(ImT)=3
) = dim(ImT)=3-1=2
';“ SrarkT=2" """ T

i e/ /O B8,

G20 3.3, Ma tran cta anh xa tuydn tinh R
Binh nghia: o
.Cho hai khéng gian vecto hivu han chidu V, W trong a6
dim(V) = n, dim(W) =m '
GOiB ={u;, Uy, .., U}, B = vy vy, .. v} lacosdclaVvaW -

Matdn: 4= ([T(ul)]ﬂ, [T(Hz ):lh" [T(Hn)]y'),,m,

dwoc goi 14 ma tran cla anh xa tuyén_ tinh T: V> W (tng v&i c&

Hee BE RARE CAD Cupe S

: Q CHUONG 3: ANH XA TUYEN TINH

3.1 Khai niem anh xa tuyén tinh -

& B trong V va co s& B’ trong W,
Khi &6 ma tran A thda man [T(x)]nl, =A]

3.3: Ma tran cia 4nh xa tuyén tinh, #0C @E RARG €AG CUGC SANE @ 3.3: Ma tedin ciia anh xa tuyén tinh #PE B2 wARG CAT CUST SONG
a)Tacé: T:R* =R ) '
{(xx,)a (x+x.x ~3x,,5x)

=T(w)=T(L5)=(6:-14,5)

_ o () =T (-L—4) ={-51L-5)
""a) Tim ma tran cia anh xa T ddi v&i co s& B = {u,(1, 5), uy(-1, -4}
clia R va co sd B' = {vs(1, -1, 0), va(2, 2, 0), %(0, 0, -3)} cifa R?. Tm [7()], [T ()], . .
A . 1 —| Gid sir: T("l):cl-"l +e, v, +ey :){—c:+ 2_(:;:—14 = ’ czl =-2
-2 710 3¢, =3 ley=-5/3

Vidu: Cho anh xatuyén tinh
T:R* >Rk

(x,3)a (3 +x,% —3%,,5%,)

b} Dura vao ma trin vira tim & ¥ (a), tlntii[ngﬁ f=1, =\'




3,3: Ma trin ctia dnh xa tuy&n tinh Hoc 58 FANG CAD CUSC SO0RE . 3.3 Ma trdn clia &nh ¥a tuydn tinh noc o RANG CAT CURC SORG
= Ma trin cda toan tir tuyén tinh - . Vidu : Cho toan tir tuyéniinh T:R* — R’
Cho toan ti tuyéntinh T V= Vv -B=1{a i i |- lamét oo sd - - S e
Y (e} Tim T(u) v&i u = ( 2; 6) biét ma trdn cira-toan tir tuyén =

—-—| clhakhénggian™.- .. . : 2 1
oh mg vetcor st B= o, 2 w0 DHaa=l2 ]
' Y " [y v H . T [t 33 .
Kb Matrn—t= ( T (e g, e Giak— : :
. RS B et PP 1254 T3 ma tran cla todn i tuy&n Tinh T U'ng VT €0 S0 B
. g0l 1a ma tran cua todn tir tuy@n tinh T &ng véi co s& Bva ’ T e e ST T T T
. , P C nentacs [1()l=ald,
. [r(a)]y = dls], VeV Gids - ey fg=2 P
: H=gMm+cl, = . = =|u|, =

@ 3.3: Ma trin cha 4nk xq tuydn tinh oc o nAne s cUdc SiWE @ 3.4, Sy dbng dang - Wpe @ BAHGT CAG CHIT SEAG
Suy ra: Ma trin dBng dang _ T
[r()], =[i _ll][i] =[:)5] ‘ Pinh nghia: Gia strAva B 13 hai ma tran yudng cing ¢dp n. Ta néi ma
Vay: trdn A dBng dang v&i ma tran 8, ki hidu néu o talfndt ma trin
= T(u)=94-54, kha ddo P cdp n sao cho A=P'B.P
o  sTw)=(%2) o : Nhnxét: 4 _pippey pAP=PP AP ©PAP=B

o B= (P" )_l A.I;*‘"

N&u A dBng dang véi B thi B cling dBng dang vdi A

@ 3.4. Sy ddng dang H#oC off RARS CAD CUSC SOnE

Binh Iy: Gia sir T 12 mét.todn tir tuyén tinh trong khdng gian n chidguV.
NEu A va A’ tuong tng |3 ce ma trin cha toan tir T.rng véi cof s Bva

B' thi trong @b B \BTod.Ran chuyén co sér tir Bsang B’

Nhan xét:

Cac ma trin cfia cling mot todn bl tuyén tinh T irng vdi céc co

_s& khéc nhau I3 cac ma tran dong dang

Wig//matoduim




~_ 4.1.3. Tim vecto rléng ctia ma trin )
41.3.Ti ter riéng co tra :
: B n"l'vec N4 cua ma r?l— i e — . — o= Quatrinh timvéc torrléng va e sé cla khdng gian--- . .|
Binh nghia: Cho AeM,, khdng gian nghiém clia phwong 'é i : :
rién :
TN AT Agk= dupc ool i khehg glan fiéng cia A Ung end . -
R o . G13i phwong trinh dédc trieng det(A-AE) = 0,Tim ‘céc tr|
. v tririéng A, :
. - ) C . . . - . . n.éng l‘ll AQ- s : . ) )
- Sb chidu cia khdng gian rigng 46 dwoc goi la-sd boi hinh T S e e e s e e e
w . . V&i mbj Ay, tim nghiém x khéc khéng tirhgé
—“—— hocclaA. : Co T - - S
- : o —{A=igEpr=0; va‘n.ll,mfco'*séfct’:afl_thbng_*gianfnghiémtﬁ_a
o Ao N S
“: - = -ﬁl
. f e s . Phwong irinh dic treng
Vidu 1: Tim cac trj riéng cda ma trdn_ - NP
det(A—AE)=0¢)‘ |=0
3 0 8 -1-2
=g =3
< (3-2)(-1-1)=0c
A=-1
Vay cac tririgng clamatranA A, =34, =—1 :
1a; -
- ‘ Ta ob:
. Vi du 2: Tim céc tri riéng ¢ida ma trén ) -4 0 2 -
' def(4-ZE)=| 0 1-2 2 |=(3-A)1~A)(2=A)~d(3~A)~4(1~4)=0
. 30 2 12 2-4 :
A=10 1 2 & (3-2)2-A)1-A)-4{3-A+1-A)=(3-2)(2- A)(1-A}-8{2-2)=0
2 22
e (2-2){2"+44-5)=0
F =2 . Vay cac trj riéng cda ma tran A la:
- eji=-l A=A, =-12,=5
] . 1A=5 ‘ - - —




Vi du 2: Tim céc co s& cda khéng gian riéng cla
© Vay cac-trl rigngclamatrdn Aty A =%4=-1 . - 30 2
e == £1 \ -= P _ _ _ _ . o _ _ ]
“Co st cua kh6ng glan riéng img vél =2 (a k2 A=[0oT1 2
A=—1—1uA01) - - 2-2.-2| - S e _
Cor s& cla khong gian riéng tmgvei © 1a 2v 7
7 &
Bt R o
Tacé -4 0 2|~
Vi 2 =2taco: (4-AEyx=| 0 . 124 2 (x|=@
det{A - ZF)A =0 - : -2 2 2-Ax
e 2T~ [0 % +2n, =10 :
.. 0 -1 2fx|=|ofe{-m+2x=0 @{r'=_2x’
A)(1-)( —a)-d(1-23=0 = (2-2)(F+si-5)=0 2 2 ole) [0 |mrzeco  le=2
A=2
olan . .
. s --Nghiém téng-quat: - (_—2,;2,,,) = ((ﬁg,Q’l) [ .
Vay " = (_2’ 2’13 co 56 cha khong gian.riéng (g voi 1=1

Vdi A=—]tacd

4 0 21~ [6 4x,+2x, =0 |
0 2 2)5i=|0|elmsam=0 {7 3"
2 2 3||n] [0] [n+2v+3n=0 |u=-m

Mghi&m tdng quat:
) | |
[—;s,—s,s] = —53(1,2,—2)

Vay lez(["_),__ﬂm s chia khéng gian riéng g vii

0 T i
1-4 2 vy |=8
2 2-A]x

A=-1

Vil 2 =saco:

' -4 02 Ty

(A-AE}=| 0 -4 2 |[x|=8
Lz o2 o2-illy

=2 0 20x 1} ?2.\',4»2.\:,:0 x =1,

0~ 2lix |=|olei-dx+2n=0 o 1

Nghiém téng guét: (i,ll,f) = iI‘(Z,I,Z)
2 2

Véy,”;i:(ﬂﬂ%;uicﬂa_kbsinsgmuiing tng véi 15




Vi du 2: Ma trén A cé chéo hoa dugc khng
- Ta cé:
"0 ]' '0” - h T T 0010 1 00 -A 1 0
D o B ) B e S A—iE=|—4 4-0|-alo-t of=|4 4-2— 0 |- - -
I 212 o012 1 2-2
. 4 1 0| -

L det{A-2E)=|4 4-4 . 0 |=-A(4-2)(2-2)+4(2-4)=0
. [ 2 1 2-4| _
. B o ) T o(2-(A-2)= 0 1=2 nghigmboi 3 - )

- &
» 21 ¢ Vi du 3; Ma tréin A ¢6 chéo hod duwgre khdng
. Véii=2 tachd . eaEd 4 a2 0 :
2 1 0l[x] [0] [-2%+x=0 T = 2% 2 1 2-2 320
- —420x—0c>4r+u=0<:>{1 1 2 3 0
[ | i 1 .
21 0flx] lo] |2n+n=0 twuyl> : 0 0 5
Nghiém thng quat: _
(1,26,8) = (£20,0)F(0;05 =F(L2,0)5(0,00) 7 T e e
Vay A 13 ma tran vudng cap 3 chi c6 hai véc to' riéng dde '
1ap tuyén tinh n&n ma tran A khéng chéo hoa dugc
. Tace: . , [3-,{ - o}
1.4 -2 0 e . A-AE=| 2 3-24 0
. Vi A=53 taco :
det(A-2E}=| -2 3-4 0 {=(3-4)(5-2)-4(5-2)=0 : 00 54
0 0 5_2 ’ -2 -2 0ffx 0 2% —2x,+0x, =0 - X, =—x,
) : 2 =2 0 x|=[0]=q-2x -2y, +0x, =0 &
& (5-2)(4 -64+5)=(5-2) (1-1)=0 ‘ o 0 o]x| [0l [on+ox+0x<=0 Yy
A=1 . Nghiémténgquél (_S,S,!)=S(—1,l,0)+r(0,0,1)
A=35 nghiém bai 2 vayth =(=1,1,0),1,(0,0,1) )3 cor s ciia khong gian riéng
ng voi A=5




Quy trinh chéo ho4 trwe glao cic ma tran ddi ximg A

Bwéc 1: Tim mbl co s& cho mBi khdng gian riéng clia

Quy trinh chéo hoa truc giao cic ma tran adl xieng A

7T BueéE 3: Lap ma trén P mia cac et cla 14 cac vecto

ma tran dbixdng A T e xay-dyng-&-bwéc-2;-ma trdn-P-ndy sé-lam-chéo-hod-ma - - —
Bwdéc 2: Ap dung qua trinh trigc chudn hod Gram — Smidt tran A, Tic: 4= PAP= P AP
vao mBi co s& dé d& duge mot co s& trc chudn cho méi o : i
khéng gian riéng, ta thu dugc n véc to rigng trerc chuén - - —
{Pu¥yseens¥,) enQ V6 cAcC gid trj rigng A, Apseeeenrs Ay -
H: +:
ke -
Vi du 1: Chéo hod tnpe giao ma trén Ta co:
‘ ’ -4 2 2
122 det(d-AE)=| 2 1-2 2
A: 2 1 2 2 2 -2
2 21 K]
=(1-2) +8+8-4(1-2)-4{1-2)-4(1-1)}=0
e (1-Af -12(1-2)+16=0
- [1_;.= - l:ﬂ.= 5 -
=S &
1-2=2 " |2=-
. “

-4 2 Tx7 [0
2 1= é.\'l:()
I Y N EY
2 2 2x] [o

2 2 x, [=[0|=2x+2x,+2%,=0 = ¥ =—X,
2 2 2|{x] |0

Viri A=—1 tacé: (A—M:').\'—B@I:

38

‘.xS

Nghiém

_ Nonem ong Q) = (<r.6,0)+ (=5, 0.5) =£(=11,0) + 5(=1,0.1)

1

L=]|"T“:T§'

,=ﬁ:3]6.(71,4.2)

Trwc chudn hoa Gram — Schmidl vao h

{210}

" 1

Vay co s& trize chudn cla khéng gian rigng tng voi A=l

L 0% vy =

e e

(~1L,0)., =, — 1,3}, =(—1‘0_,1)—%%(4.1,0):%(-1,— 12)

. -@{-ﬂl_:(:lﬂjﬂ)?!l;
voi #=71

—1-1-131 e e
=500 3 co 58 cim khang gian riéng tng

74




- - ~e—— o o _
Vidui: ' Phwong trinh dic trung
3— l : a =4
- Tim.ma tran P lam_chéo hod tryc giacAva xacdidhe . . . _ . . _ del{d-AEY=0¢>| ll 44 =(3-4)y -1=0 Q[j =7
. S L A=4 TR e
- A
o [
. R {x.x:)=(r.1) =F(],1) -
Y : = vay 4(L1) 18 co' s& cia khong gian rieng tng v A= 4
: : sy _[ 1.1 ] .
- — - N N . . - v - - '_
véi A=2 tachd : . i -
: Yay ma trdn P [3m chéo hod tric giao ma tran Ala
B L
= B n::u(r.,zz):(—s,s};v(—l,l) —_
1 1fx] |0 x,=5 f ﬁ
Ma tréan P= 1 1
vay #,(—L1) 14 co =& clia khang gian riéng ing voi tri rigng A =2 |
' Véc to riéng g4 tryc chudn hod la: ) V2 2
S =;g_=._glk_ji], . . : 0
i - D

Vi du 2: Tim ma trén P lam chéo hoa truc glao A va xéc dinhyip- . Tack -1 1 0
' ' det(4-AE)=| 1 1-41 0f=0
1 10 0 -0 =4
A=t 10 c>(1—ﬂ.)il—Z)(—A)+A.:A[l—(]—ﬁ.)z]=/1(—ﬂf+2}.)=,13(2—,‘{)=D
¢ 00 :
[/1=2
-~
" boi2
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" TONG KET PE TAI

D& tai di xay dung bai gidng 1y thuyét ciia hoc phan Dai 56 tuyén tinh trén

phan mém Powerpiont, sau d6 tién hanh quay 30 video bai gidng lam tai lifu hoc

tip truc quan, sinh déng cho sinh vién trudng dai hoe Ky thuit Céng nghiép—

BPai hoc Thai Nguyén.

~ TATLIEU THAM KHAO

[1] Larson, Edwards, Falvo (2009), Elementary Linear Algebra 6th edition,

Houghton Mifflin Harcourt Publishing Company.

 [3] Nguyén Dinh Tri, Ta Vin Dinh, Nguyén H6 Quynh (2004), Toan hoc cao

[2] On Ngii Minh (2012), Bai gidng toan 1, Pai hoc KTCN Thai Nguyén.

cép T4p 1- NXB Gido duc 2004.

[4] Nguyén Dinh Tri, Ta Van Dinh, Nguyén Hb Quynh- Bai tip Toén hoc cao
cAp tap 1- NXB Gido duc, 2004 |

IV. LOI CAM ON

Ching t61 xin chan thanh cam on Trudmg Pai Hoc K§ Thuit Cong
Nghiép, PH Thai Nguyén da tai trg kinh phi cho ching 61 hoan thanh dé tai
nay. Xin bay to 1ong cam on séu sic t6i céc thiy c6 gido bd mon Toan, Khoa
Khoa hoc co ban va ung dyng; cac thiy c6 gido bd mdn Khoa hoc tu nhién, khoa
Quéc Té__ve‘l ban bé ddng nghiép cling nhu cdc em sinh vién truong Pai hoc K
thuat Cong nghiép Thai Nguyén di gitip 45 ching t5 trong qué trinh hoan thién

dé tau




_THUYET MINH DE TAL |
KHOA HOC VA CONG NGHE CAP TRUONG NAM 2022

L. TENDETA):

Xay dung video bai piang hoc phén Dai s6 tuyén tinh

2. MA 80: T2022-VD20

3. LINH VUC NGHIEN CUU

4. LOAl HINH NGHIEN

Khoa hoc Nhén van

hoc |:|

Xi hoi

]

Khoa hoc Khoa hoc K¥ thuat Cuu , .

Tu nhién va Céng nghé Co— Ung Trién -
— -Khea - hec [“' Khoa  hoc - Néng [~ . .ban.. .dung .. khai

L VAN N | Y - i :

) Y U.Ll\.‘?\.- llblll\./]J

Khoa

Tuthing 3 nim 2022

5. THOT GIAN THUC HIEN DU KIEN: 12 théng

dén thing 3 nam 2023

6. CHU NHIEM DE TAI
 Hovatén: Pham Thi Minh Hanh
Chue danh khoa hoc:

“Dia chi co quan; Trudng Dal hoe K¥
thudt Cong nghiép. duong 372, phuing Tich
Luong. thanh phd Thai Nguyén, tinh Théi
Nguyéen

Dién thoai co quan:

L-mail; phamminhhanh86@gmail.com

N&m sinh: 1986

bién thoai di ddng: 0977791201

FFax:

~ Hocvi: Thacsy

7. NHUNG THANM VIEN THAM GIA NGHIEN CUU PE TAI

T

Ho va 1&n

Bon vi cbng tdc va

[inh vue chuyén
modn

Noi dung nghién
clru cy theé duoc
glao

Chir ky

i ThS Neuyeén Thi Phuong

Khioa KHCB —
Linh vue chuyén
mén Toan hoc

bai gidng
chuong 1.4

Thigt k& ndi dung
video

__3(\)8(»’/5

2 | Ths Le Bich Ngoc

Khoa KICB —
Linh vue chuyén
mdn Toan hoc

bai  giang
chuong 2.3

Thiét ké nd1 dung
video

L2

ThS Hoang Thanh Nga

Khoa KHCB —
Linh vue chuyén
mon Toan hoc

bai giang
chuong 4

Thiét ké ndi dung
video

i
e

8. BON VI PHOI HOP CHINM

Tén don vi

trang va ngoal nude

N&i dung phéi hop nghién ciru

o va tén ngudi
dai dién don vi

BMA3-QTOT-KHCN&TOT

T LA SOE ¢8I 00T T




TAI O TRONG VA NGOAI NUOC

9.1. Trong nudc (phdn tich, ddnh gid tinh hinh nghién citu thugc link vuc cia dé tai & Viet

dan khz ddnh gid tong quan)

' Nam ligt ké danh muc cdc cong trmh nglﬂen cirt, tai lidu c6 lién quan dén dé tai duoc trich |

19 “TONG QUA’N TINH HINH NGHIEN- CUU THUQC LINH VUC CUA PR

Trong nhitng ndm trd lai day hoc tdp truc tuyén duogc quan tdm va phat trién manh m€ irén thé |

7 gi6i cling nhu & Viét Nam. Lugng video bai giang thude th vue Toén hoc néi chung va Dai

s0 tuyén tinh a6i riéng

tim hiéu, tham khao va hoc tip. Tuy nhién cac v1dco thuong duge xay “dung ndi dung theo

---———Bal sb- t-uyc-n_l.ln.h_chunﬁ._lm A& XUAtde_1ai —Xay dung videa bai giang lioc phdr Bai 501 ruww

k& lién mach ¢6 tinh he thong va bao tram toan bd ndi dung ciia mdn hoc van cbn khé khin

9.2. Ngoai nuGc (phdn tich, danh gid tinh hinh nghién ciku thuée linh viee ciia dé i trén thi
gidi, liét ké danh myc cdc cbng irinh nghién ciry, tai liéu co lién quan dén dé tai duoc trich
dén khi dénh gid tong quan)

9.3, Danh muc cac ¢ong trinh d& céng b6 thude linh vue cia d2 tai cta chit nhiém va nhing
thanh vién tham gia nghién ctru (ho va tén tdc gid; bai bdo; dn phdm; cdc Véu to vé xudt ban)
a) Ctia chi nhiém 48 tai

b) Cilia cc thanh vién tham gia nghitn ciu

(Nhitng céng trinh duoc cong bo trong 5 ndm.gan mhat)

’Wh_ﬁ ditm n’eﬁiﬁmmaﬁﬁﬁdwmgang mén-Pai-sb tuyen tinh duge-thiét |-

10. TINH CAP THIET CUA BE 1AL
Pai sé tuyen tinh 12 hoc phén todn bét bude thude khbi kién thitc gido duc da1 cuong dugc

giang day cho taz ca smh vién nam thi nhéit & truong Pai hoc K¥ thuat Coéng nghiép.
Tru6e tinh hinh -dich Covid — 19 nhu hién nay doi hoi hoat déng giang day va hoc tap

day tryc tiép két hop truc tuyén. Tuy nhién thye tién hoat dong day hoc truc tuyén abi ‘Wﬁ

trong nha trudng cin lmh hoat va cho dong to chite theo hinh thic truc tuyen hay glamg3

c4c mon hoc néi chung va ddi véi mon Dai sé tuyén tinh noi riéng con gap nhiéu kho khﬂﬂ :

do cac yéu td khach quan. Vi vay dé nang cao chét lugng day va hoc dbi vm hoc phén tuavm

P

lmh . Cd(, \’1(1«.0 bai gidng dugc thiét k& logic va hé [hono co ndi dung bam sat dé cuong |
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truc tuyén cha gitng vién by mon Toan ddng thoi cling 14 mdt nguon tai liéu hitu ich phue

vu cho hoat ddng tw hoc cua smh vién. Ngodi ra st dung chc video bai gidng s€ gilp giang

—-vién va sinh-vién cd thém thdi gian thao ludn, trao i HQI dung kién thirc trong céc gior1én |

16p gop phﬁn ning cao hiéu qua va chét tugng gidhoe:

 mdn hoc Bay‘ SEJl’l ngumﬂal 11eu phuc vy, hd-trg-céng tac giang day truc tiép ciing. nhu o

11. MUC TIEU DE TAI

“Thiét ke vémuc hlen v1deo bél gﬂmg*cuarhoc phan Bal sb- tuyen tmh—ff—— e e

12. POI TUQNG, PHAM VI NGHIEN CcuUU

12 1 péi tucmg nghién cru: Xay dyng video béx giéng clia hg)c phan Dal 56 tuyen tmh

12.2. Pham vi nghién ciru: Cac ndi dung day va hoc ctia hoc phan Dai s tuyén tinh tai trudng

| PH Ky thudt Cong nghiép. I

13. CACH TIEP CAN, PHUONG PHAP NGHIEN COU

13.1. Céch tiép can: Thu thap thong tin — Lufn cit 1y thuyét, thwe tin — Phén tich, thao lufn —

| Két 'lu@n, dé nghi.

13.2: Phuong phap nghién cau:
- Phuong phép nghién ciru ly thuyét.

- Phuong phép thue hghiém sir pham.

14. NOT DUNG NGHIEN CUU VA TIEN PO THUC HIEN

14.1. Nbi dung nghién ciu (M6 td chi tiét nhitng npi dung nghién ciru cia dé taiy

1 14.2. Tién d6 thuc hién

ST- Cac noi dung, cong vige | - 'San phim Thoi gian Ngudi thue
T thyc hién S (bt ddu-két thic) hién
1 Viét thuyét minh dé tai, ' : Pham Thi

| nghién cuu fim hleu cac Minh Hanh

Bdo cdo 3/2022 — 4/2022

1§
by

NI

it

video bai gidng.

phidm mem fTeCRE XAy dyng| o e e e e e e
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——IXay dung —edc video-bai|l-- - - - — | - . ~ JPhamThi_ . |

2 giang chuong 1 hoc phén Video bai gidng | 5/2022 — 8/2022 Minh Hanh;

Pai s6 tuyén tinh Nguyén Thj
Y 4 - . |Phuong o
| X3y dung céc video bai| | [ Lé&Bich
3 | gidng chuong 23 hoe phin | igeo b gidng | 8/2022 - 11/2022 | N80 Fham
Dai sb tuyén tinh _ - ~___| Thi Minh -
" - Hanh
Xdy dung cic video bai Nguyén Thi
4 |gidng chuong 4 hoc phan| \ideobaipgiang | 11/2022-2/2023 | TPUONE f
| Pai sb tuyén tinh _ , Hoang Thanh
Nga ]

Yéu chu chit Irgng san pham
(mé td chi tiét chit lwong san
Stt Tén sin phim - 86 luong phdm dat dwgc nhu ,,,55 dung,
 hinh thire, cdc chi tiéu, thong s6-

ki thudt,...)

T | Sén plié‘,iﬁfiﬁ(ﬁ&éﬁ{ié {Céc cong teinh khoa hoc s& dugc cong bd: sach, bai bio khoa hec, ..)

1.1

TI | San phém dao tao {ca nhén, thac si, tién si....)

21

TIT | San phém (g dung

- Video bai giing hoc phin Dai s6
' tuyén tinh

16. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CUU VA PIA CHI UNG DUNG

16.1. Phurong thitc chuyén giao

fog Jiie: e a o VI L

Wl

16.2. Bia chi ting dung e
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7. TAC DONG VA LOH CH MANG-LAI-CUA KET-QUANGHIEN CUU
17.1. Pbi véi linh vue gido duc va dao tao: tgo ra san phém hoc thuét cé chét lugng vacd ¥
nghia thyc tién trong day vé hoc céc hoc phf‘?m Toan cho sinh vién khbi trudng dai hoc chuyén

'nganh k¥ thuat. -

1 172 Pbi v&ilinh vue khoa hoc va cong nghé cd lién quan: Phat trién huéng nghién ciru ddi

méi phuong phap day va hoc tich cue theo dinh hudng phat trién ning luc ngudi hoc va ddi

méi gido duc trong théi dai 4.0.

thuong hiéu mot trudng dai hoc, co sd gido duc nghé nghiép cho d4t nudc trong thoi dai cong

nghiép hbéa ngay nay.

| 17.4. D v6i tb chire chi tri va céc co s§ tmg dung két qua nghién ctru: néng cao chét lwong |-

- [ day va'hoe tr_caﬂg qué trinhdaotgo cuatrudng DH Ky Thuat-Céng Nghigp- - - -~ -}

18. KINH PHI THU'C HIEN DE TAI
Téng kinh phi: : 3.600.000d
| Béing chié: Ba triéu sdu trim nghin ddng chén.

(Du todn chi tiet cde myc chi dinh kém c6 xde nhdn cia cdc don vi lién quan.)

~ Ngay thdng nam20

P S

ThS. Pham Thi Minh Hanh

Chit nhiém dé 63i PHONG ] VN&HTQT
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DU TOAN KINH PHi PE TAI KH&CN CAP TRUONG NAM 2022~
Tén d& tai: Xay dyng video bai gidng hoc phén Pai s6 tuvén tinh
Chu nhidm d& tai: ThS. Pham Thi Minh Hanh
Thanh vién chinh: ThS. Nguy&n Thj Phuong; ThS. Lé Bich Ngoc; ThS. Hoang Thanh Nga

_ . _Thanghvién: _ _ _ , , o I
: ‘ - DVT: VNP
STT| ~ Ngidung | ___ Dytedn
. . S6 | Hgso tien
1 gg;ﬁ: :;1 ét)mg fao dpng tham . Ngudi thire hign ngdy | céngtheo | Thanh tidn
: cong | ngay(2)* ,
1.1 {Xby dng thuyétminh d&tai. | phom Thi Minh Fanh | 1 045 _ 670.500
Nghién ciru tim hieu cic phin meém S :
|thiét ké xdy dyng video bai gisng,
1.2 |X4y dymg video bai gidng chuong |Nguyén Thi Phuong 1 0,3 447.000 '
31 ——————————{PhamrThi MinlrHanl—— |—="1—={=—=045—|===670500|——=———
1.4 {X&y dung video bii gidng chuong [L& Bich Ngoc : 1 0,3 447.000 _
1.5 |23 Pham Thj Minh Hanh 1 0,45 670.500
1.6 |, . . . Hodng Thanh Nga . 1. 0,3 447.000
 [77 X% dwne video bii ging chuong 4 Nguyén Thi Phuong 05 | 03 223.500
Téng 1 | 65 | 3576000 ¢
2 |Muc chi khdc ,
|Phé 18, in 4n - ; 24.000
Tong 2 , 24.000
Tong (1-+2) 3.600.000

* 0,45 1& hé 56 ciia chit nhigm d8 130; 0,3 1 hé 58 cia thanh vién chink; 0,15 Ia hé 56 cia thanh vién
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