Bai gidng mon hoc Toan 1
Nguyén Anh Thi

2016

DA


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong 1

SO PHUC, MA TRAN



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Noi dung

1. S6 phic.

€@ Chuong 1: SO PHUC, MA TRAN
2. Ma tran.

DA


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S§ phitc.

2. Ma trin.

CuuDuongThanCong.com

. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Dinh nghia tip so phic
Dang dai s6 ctia s6 phiic
Dang lugng giac cta s6 phic
Cén ctia so phtc
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon
hoc Toan 1

Nguyén Anh

Thi binh nghia
Ddt C la tép hop gom cdc cdp s6

C={(a,b)la,b c R}

1. S§ phitc.

2. Ma trin.

Trén C ta dinh nghia hai phép fodn (+) va nhan (.) nhu sau:
(a,b) + (c,d) = (a+c,b+4d);
(a,b).(c,d) = (ac — bd,ad + bc).

Méi cdp (a,b) duoc goi la mét s6 phiic, va tdp C vdi hai phép
todn trén duoc goi la tdp so phiic.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S§ phitc.

2. Ma trin.

. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Dang dai s6 ctia s6 phic

Pinh nghia
Moi s6 phiic z = (a,b) déu viét dugc dui dang dai s¢

z=a-+ib

v6i a,b € Rvai=(0,1). Trong dé a duvc goi la phan thuc
(ky hiéu Ia Re(z)), va b duogc goi la phan do (kg hiéu la Im(z)).
Vi du

Choz=(2,3). Taco z=2+13; Re(z) =2; Im(z) = 3.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S§ phitc.

2. Ma trin.

. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Dang dai s6 ctia s6 phic

Tinh chat

1. Dang dai s6 cia mét s6 phic la duy nhat, nghia la
a+ib=c+id —a=c,b=d(ab,c,deR)

Ddc biéta+ib=0—a=5b=0.

2. Voi dang dai s6, cdc phép tinh vé s6 thuc duoc thuc hién
nhu cdc phép tinh thong thuong trong R véi 2 = —1.

3. Nhiing hdng ddng thiic thuc ciing con ding trong truong
hop phuic.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toén 1 . X ~ -

; Dang dai s6 cta s6 phiic
Nguyén Anh * °

Thi

bPinh nghia
Cho s6 phiic z = a + ib. Ta goi module hay gid tri tuyét doi
cua z, ky hiéu la |z|, la s6 thuc khong dm |z| = Va® + b2.

Vi du
Cho cdc s6 phiic z = 3 — 4i;2 = —6 + 8i. Hay tim module cua
2,2i2+22—2222)2; 2 va 273,

1. S§ phitc.

2. Ma trin.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 ., ? ~ -
Nt Ak Dang lugng giac cua sO phtc
i Vé mit tap hop ta thiy C tring véi R2. Do d6 ta c6 thé biéu
dién s6 phiic z = a + ib béi diém M(a, b) trong mit phing R?
v6i hé truc x0y.
e y

Ta goi Ox la truc
thyc, biéu dién s8

b M(a,b), z=a+ib thuca, Oy la tryc do
biéu dién s& thuén &o
ib.

0 a x

Ta thdy 0M = |z|. Ta goi ¢ = (@c, 07;[) 13 argument cta z, ky
hiéu ¢ = arg(z). Néu z # 0 thi arg(z) dugc xac dinh duy nhat
sai kém mot boi nguyén clia 2. V6i z = 0 ta c6 thé xem
arg(z) la tuy y.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 ., ? ~ -
g Ao Dang lugng giéc cua so phic
Thi

V6i mot s6 phic z = a +ib # 0 va r = |z| = vVa® + b2. Khi do
ta co

B cosp = Lising = b

2. Ma trin. 90 = r’ 90 — r'
Pinh Iy

Moi s6 phiic z # 0 déu viét duoc dudi dang luong gidc
z =r(cosp +isingp)

trong do r = |z| va p = arg(2).
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 .. 5 - .
Nguyén Anh Dang lu(.)’ng glaC Cua SO phuc
Thi
Vi du
i 1 =cos0 +7sin0;

i—cosz—i—z’sinz-

- 2 2’
) 1 V3 T .. T
1+1\/§_2(§+z7)_2(cos§+zsm§),

1-iV/3 = 2(% - z'\f) - 2[cos(—%) + isin(—%)].
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

T o,
Moo Az Dang lugng giac cua so phtc
Thi

1. S§ phitc.

Pinh Iy
Cho cdc s6 thuc z,2 #+ 0. Khi dé
@ arg(z2’) = arg(z) + arg(2');
O arg(z/2') = arg(z) — arg(?’).
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon
hoc Toan 1

Dang lugng gi4c cta s6 phtc

Nguyén Anh
Thi
Hé qua
L St Cho cdc s6 phiic z,2' # 0 dudi dang luong gidc
z=r(cosp +ising),z =1(cos ' +ising’).
Khi do

i. z2/ =rr'[cos(p + ¢') +isin(p + )],
ii. = ylcos(p —¢') +isin(e — ¢)l.

CuuDuongThanCong.com NipsUéncARahUdientBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 .. R - .

Moo Az Dang lugng giac cua so phtc
Thi

e Vi du

Viét cac s6 phic sau dudi dang luong gidc:

1-i

21 = (1 —f)(\/g—i);ZQ = K
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S§ phitc.

2. Ma trin.

. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Dang lugng gi4c cta s6 phtc

Pinh ly (Cong thiic Moivre)
Cho s6 phiic z # 0 dudi dang luong gidc z = r(cos ¢ + isin ).
Khi do véi moi s6 nguyén n ta co

n

2t =1"(cosny +isinngp).
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Dang lugng giac cda so phic

Vi du

Tinh (1 — i)19%
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 v ~ -
) Can cuda s6 phic
Nguyén Anh
Thi
Pinh nghia
1 s Cdn bdc n > 0 cua s6 phic u la s6 phic z thoa man 2" = u.
Pinh Iy

Moi s6 phiic u # 0 déu cé diing n cdn béac n dinh bdi

. k2

Zr = C/;'(COS prren +nk27T + ),

voi k € 0,n — 1, trong do r = |u|, o = arg(u).
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Can cta sb phtc

Vi du

e Tim cdn bac 5 cua 1.

o Tim cdn bdc 3 cua 1 +1i.

«40>» «F)>» «=)» <
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 v ~ -
) Can cuda s6 phic
Nguyén Anh
Thi
Pinh Iy
N Phuong trinh bdc hai az* + bz + ¢ = 0 vdi a,b,c € C,a # 0,
luon luén co cdac nghiém dinh boi
~b+ VA
z2=——)
2a

trong do A = b? — 4ac, vdi quy udc /A la mot trong hai cdn
bdc hai cua sé phic A.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 a 0 '
: Can cta s6 phic
Nguyén Anh
Thi
z Ma n«_in.' Vi dl.’l

Gidi phuong trinh phuc

1442% + 1922+ 73 =0
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phitc.

2. Ma trin.

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

DPinh nghia

binh nghia
Mot ma tran logi m x n trén R la mét bang chit nhdt gom m
dong, n cét voi mn hé s6 trong R c6 dang

a 4ay ... Qi

a a ...oa
A— 21 22 2n

Aml aAm2 ... Aamn

A = (aj)mxn hay A = (a;), trong do a; € R.
12 hé s6 & dong 7, cot / clia ma tran A (hé s6 nay con dugc
ky hiéu 1a Ay).
Ky hiéu 1a tap hop tit cd nhiing ma tran loai m x n
tréen R.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

DPinh nghia

Nguyén Anh
Thi
Vi du
1 2 3 L2
A= S M2><3(R),' B=|0 1| ¢ MgXQ(R).
01 2
1. S6 phitc. 2 3
binh nghia

Ma trgn c6 cdc hé s6 bang 0, duoc goi la ma tran khong, ki
hiéu 0,,..,, (hay 0).

Vi du
00 00
O34=10 0 0 0
00 00
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S6 phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Cac dang dic biét ciia ma tran

binh nghia
Ma trén vudng cép n la mot ma trén loai n x n, (s6 dong bang
s6°cot). Ky hiéu M,(R) la tdp hop cdc ma trdn vudng cdp n.

Vi du

1 2 3 000
AeMs®)= |4 5 6),055=(0 0 0
789 000
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 . o . A R

ato ok Céac dang ddc biét cia ma tran
Thi

Pinh nghia

Néu A = (a5) € Myp(R) thi duong chia cdc phan ti

aii,ass, ..., ann duoc goi la duong chéo chinh hay duong chéo
1. S phiic. Clja A_

2. Ma trin.

ayly a2 ... Qdin
A= asy azy ... Qo
anl dn2 ... dnn
Vi du
1 2 3
A=14 5 6
7 8 9
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 2 v *A A
) Cac dang dic biét ciia ma tran
Nguyeén Anh . . v A
Thi
bPinh nghia
v Mét ma tran chéo cap n la mét ma trén vuéng cép n ma tét cd
2 Mot cdc hé s6 nam ngodi duong chéo chinh déu bang 0. Néu A la
mot ma trdn chéo cdp n, ta kyj hiéu A = diag(ay1,ass, ..., auy).
Vi du
1 0 0
A =diag(1,5,9)=(0 5 0
0 0 9
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 2 v *A A
s Cac dang dic biét ciia ma tran
i
binh nghia
1 S Ma trégn don vi cép n, ky hiéu I, hay I, la ma trén chéo cdp n
- ma tét cd cdc hé s6 ndm trén duong chéo chinh déu bing 1.
Vi du
1 00
I3=10 1 0
0 0 1
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Cac dang dic biét ciia ma tran

binh nghia

Ma trdn tam gidc trén (fuong ung ma trdn tam giac duoci) la
mot ma trén vuéng ma tét cd cac hé sé nam phia dudi (tuong
ting phia trén) duong chéo chinh déu bang 0.

Nhéan xét
Ma trégn vuéng A la ma trdn duong chéo khi va chi khi A vua
la ma trgn tam gidc trén vaa la ma trdn tam giac duor.

Vi du

/1 2 3 00
A=|0 5 6|, B= 0
009
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Céc phép toan vé ma tran

Nguyén Anh
Thi
bPinh nghia (so sanh hai ma tran)
e Cho hai ma trdn cung logi A = (aj)mxn v@ B = (bj)mxn. Ta
e n6i A bang B, kg hiéu A = B, néu a; = b;,Vi € 1,m, j € 1,n.

Vi du
Timx,y,z,t dé

x+1 ¢\ _ (3y—-4 t+z
2x—1 z) \y—-1 2z+2
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Céc phép toan vé ma tran

binh nghia (phép lay chuyén vi)

Cho A = (aj) la mot ma trdn loai m x n. Ta goi ma trin
chuyén vi cda A, kg hidu A7, la ma trén logi n x m, c6 dupc tu
A bang cdch xép cdc dong cia A thanh cdc c6t tuong tng,

al a2 ... ain
- g8 A a a L..ooa .
nghia la néu A = | “%1 ©% e thi
aml amz PR amn
al azr ... adm
AT _ aig az ... ame
aln agn oo amn
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon
hoc Toan 1

Céac phép toan vé ma tran

Nguyén Anh
Thi
binh nghia
e Néu AT = A thi ta noi A la ma tran doi xiing. NeuAT = —A

thi néi A la ma trgn phdn xing.

Tinh chat
Cho A, B € Myn(R). Khi d6

° (AT)T :A’.
° AT :BT = A=28.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Céc phép toan vé ma tran

Vi du
1 -1 45 B
VoiA=1| 6 -8 01 tacc AT =
0 4 -3 6 1o
5 1
1 2 -2
B= 2 4 5 | la ma trén doi xing.
-2 5 6
0 -2 1
C= 2 0 =3 | la ma trgn phdn xing.
-1 3 0
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Céc phép toan vé ma tran

binh nghia (Phép nhin v6 huéng véi ma trdn)
Cho ma trgn A = (a;) va s6 thuc o € R. Ta dinh nghia oA la
ma trén c6 tu A bang cdch nhan tdt cd cdc hé sé cia A voi o,
nghia la

oA = (aal-j)

Ma tran (—1)A duoc ky hiéu la —A, duoc goi la ma trén doi
cua A.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Céc phép toan vé ma tran

binh nghia (Phép cdng ma trin)
Cho A,B € Mpyyn(R). Khi d6 t6ng cia A va B, ki hiéu A + B,
la ma tran duoc xdc dinh bdi:

A+B = (a; +bj)mxn-
Ky hiéu A — B := A + (—B) va goi la hiéu cua A va B.
Vi du
i (14 (17 0)

Tinh A+BuvaA—B.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1

i Cac phép toan vé ma tran
Nguyeén Anh 0
Thi

Tinh chat
VGi A,B,C € Myxn(R) va o, 3 € R, ta co
i. A+ B=B+A;
o . A+B)+C=A+(B+C);
il Opyxn +A =A + Opxn = A;
iv. A+ (-A) = (-A) + A = Oy
v. A+B)T =AT + BT,
vi. a(A+B) = oA + aB;
vii. (o + B)A = oA + BA;
viii. (—a)A = a(—A4) = —(aA).

—
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1 . . . “ R
Nguyén Anh Cac phep toan Ve ma tran

Thi

binh nghia (phép nhian ma tran)
Cho hai ma trdn A = (a;) logi m x n va B = (b;) loai n x p.
e Ta dinh nghia fich cua hai ma trdn A va B, ky hiéu la AB, la
ma trén dinh bdi:
e AB ¢o loai m x p.
o AB ¢6 hé s6 ¢ dong i, cot j dupc tinh bdi cong thiic

n
(AB),'j = Za,-kbkj = ailblj + Cl,'zsz + -+ ambnj.
k=1

CuuDuongThanCong.com NisUéncARrahUdientBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 , ~ e Sa A
. Céac phép toan vé ma tran
Nguy::ln:iAnh
bln
1. Sé phlu'c. b‘z?l
hi’l'ﬂ
Vi du
.. 1 2 -1 L3 o
Voi A = ,B=1 2 1 |, fim tich AB =?
31 2 5 ]
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 . . . “ .
Ng.uyénAnh CaC phep toan Ve ma tran
Thi
Tinh chét
Voi A € Myyxn(R), B,B1,B2 € Myxp(R), C € Mpyq(R),
D17D2 quxn(R), fa co
2;;];1‘: ° ImA =A Z)d A]n =A. Bdc blét, UO/’Z'A c MH(R)’ ta CO/

LA = AL, = A.

o 0pxmA = 0pxn va AOpxg = Omxq. Ddc bigt, voi
A =M,(R), ta co

Onan :Aonxn = On><n-

o (AB)T = BTAT.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 . . . “ R

— Céac phép toan vé ma tran
Thi

o Phép nhian ma trin c6 tinh chat két hop, nghia I3

i (AB)C = A(BC).

o Phép nhan ma trdn c6 tinh chat phan phéi déi véi phép
céng , nghia la
A(B1 + By) = AB; + ABy;
(D1 + D2)A = D1A + DoA.
Chay

Phép nhdn ma trdn khong co tinh giao hoan.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S6 phic.
2. Ma trin.

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Céc phép toan vé ma tran

bPinh nghia (lay thta ma trdn vuong)
Cho A € My(R). Ta goi ldy thia béc k cia A la mot ma trgn
thuéc My,(R), ky hiéu A, duoc xdc dinh nhu sau:

A =1, AV = A A% = AA; .. AR = AR 1A

Nhu vdy Ak = A - A,
y ol
k lan

CuuDuongThanCong.com NipséncARrAhUdientBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Céc phép toan vé ma tran

Vi du
Cho A = <(1) ?) Tinh A2, A3,..., tw do suy ra A,

R HE
NI HE

1 200x3
200 _
Suy ra A _(0 1 >
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 P / g R e
ato ok Céac phép bién doi so cap
Thi
bPinh nghia
Cho A = (aj)mxn- Ta goi phép bién doi so cap trén dong, viét
tdt la phép BDSCTD trén A, la mot trong ba loai bién doi sau:
2 o i, o Logi 1: Hodn vi hai dong i va j (i #j). Ky hiéu: d; < d..

e Loqi 2: Nhin dong i v6i mot s6 o # 0. Ky hidu: d; := od,.
e Logi 3: Cong vao mét dong i vdi (3 lan dong j (j # i). Ky
hidu: d; - d; + fd;
Vi o la mot phép bién doi so cap, ki hidu p(A) la ma trdn c6
tw A qua .

Vi du

1 -2 dy—ds 2 3 dy:=2d, 2 3
2 3 1 -2 2 -4

CuuDuongThanCong.com NisUéncARrAhUdientBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phie.

2. Ma trin.

Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Nhan xét
1oAY, qr g 7Y g

di=1d;
2. A i A=A —2-A4

5 4 di:=d;+Bd; A = A d;:=d;—3d;

A

binh nghia

Cho A,B € Mpxn(R). Ta noi A tuong duong dong vdi B, kj
hiéu A ~ B, néu B ¢6 duvc tur A qua hitu han phép bién doi so
cdp trén dong nao do. Vay A ~ B < 1, ..., ¢ la cdc phép
BDSCTD sao cho

AL A 24y 24, =B
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 A A
i Ma tran bac thang
Nguyén Anh ° N
Thi
binh nghia
o Cho A € Mpyxn(R). Hé s6 khdc 0 dau tién ké tu bén trdi cia

méi dong duoc goi la phan tii co sé cia dong dé. Ta néi A la

ma trén bdc thang néu A théa hai tinh chdt sau:

1. Cdc dong khdc 0 luén luén 6 trén cdc dong bang 0 cia A.

2. Trén hai dong khdc 0 cua A, phdn ti co sé cua dong dudi
bao gio cting ¢ bén phdi cot chita phdn ti co sd cua dong
trén.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon
hoc Toan 1

Ma tran bac thang

Nguyén Anh
Thi
Nhu vdy ma trin bic thang sé c6 dang
;;1‘:;“: 0 ... 0 gy -. oo @y -ov ... Ak, ... QAln

0 ... 0 0 ... 0 oy ... ... agk, ... am

0 ..0 0 ... 0 0 ... 0 log ... am

0o ... 0 0 ... 0 0o ... 0 0 ... 0

o ... 0 0 ... 0 o ... 0 0 ... 0
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Noi dung 1. S6 phitc.

Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi
o Vi du
1
0
A=
0
0
Ald mat

CuuDuongThanCong.com

Ma tran bac thang

2 5 4 2 =251
0 317 B_ 0 0 2
00 0 4] |O 0 3
0000 0000
trdn bdc thang, B khong la ma trdn bdc thang.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

i Ma tran bac thang
Nguyén Anh . O

Thi

| binh nghia (Ma trdn bac thang rat gon)

2 Ma Ma trdn A dugc goi la ma trén bdc thang rit gon néu cdc tinh
chdt sau duoc thod

1. A co dang bdc thang.
2. Cdc phan i co s¢ déu bang 1.

3. Trén cot c6 chita phdn ti co s, cdc hé s6 ngoai phdn ti co
s6 déu bang 0.
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Noi dung 1. S6 phitc.
Chuong 1: S() PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh Vi du
Thi 1 00 0 4 1 3027
01 00 -7 01 000
C=loo11 2P loo100
0000 O 000 0O
e C la ma trdn bdc thang rit gon, D khong la ma trdn bdc thang
rut gon.
binh nghia

Ma trén B duoc goi la mot dang béc thang cia ma trén A, néu
B la mét ma trdn bdc thang, va tuong duong dong voi A.

Nhéan xét
Mot ma trgn A thi c6 nhidu dang béc thang, tuy nhién cdc
dang bdc thang cia A déu cé chung sé dong khdc 0.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

et Ma tran bic thang
Nguyén Anh
Thi
binh nghia
Néu A tuong duong dong voi mot ma trén béc thang rit gon B
AN thi B duoc goi la dang bdc thang rut gon cua A. Dang bdc
R thang rit gon cla mét ma trén A la duy nhdt va duoc ky hiéu
Ry.
Vi du
1 2 3 -2
ChoA=| -2 -5 1 —4 |, timRy?
3 6 9 -6
1 0 17 -18
Ry=101 -7 8
00 0 0
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Hang ctia ma tran

Nguyén Anh
Thi
binh nghia
AN Cho A € Mpyn(R), s6 dong khdc 0 ciia mot dang bdc thang
2 vt cuia A la hang cua A, ky hiéu r(A).
Vi du

Tim hang cua ma trén

— DD =
DN = DN
— DN
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 . P

; bPinh thac

Nguyén Anh N
Thi

1. S& phie.

2. Ma trin.

Pinh nghia

Khai trién dinh thic theo dong va cot
Céc tinh chét cta dinh thic

Pinh thdc va cac phép bién d6i so cap

binh 1y Laplace
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan o »
et binh thuc
Nguyén Anh N
Thi
| binh nghia
;;;];:: Cho A = (aij)nxn S Mn(R). Bln/’l thic cua A, dLlUC ky/ hléu la
det A hay |A|, la mgt s6 thuc duoc xdc dinh bang quy nap theo
n nhu sau:

o Noun=1,A=(a), thi |A| = a.

- a a N
e Neun= 2, A= il 2 , thi |A‘ = ai11d22 — d124a21.
azy az
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 . .
Nguyén Anh Dlnh thlIC
Thi
an aiz -+ i
1. Sé phifc.
. Ma trén. ~ a a e a R
2. Ma trj .Neun>2,A: 21 22 n ,thl
anl Adp2 -+ dnn

dong 1

Al an (—1)MHAL)] + az(—1)THA(112)] +
-+ a(—1)A(1|n)), trong d6 A(ilf) 1a ma trin cb
dugc tir A bang cich xda di dong 7 va cot j cla A.

CuuDuongThanCong.com NisUéncAR Ak dientUBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

e Pinh thic
Nguyén Anh N
Thi
Vi du
Cho A — < }; :;’ ) Khi d6 |A] = 1.(~2) — (—3).4 = 10
Vi du
1 3 6
ChoAd= |1 4 10 | |4 =
1 5 15
4 10 10 1 4
_1)1+1 _1)1+2 _1\1+3
(=1 15‘+3( 1) 15’+6( nH 5‘
=10-15+6=1
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S§ phic.

2. Ma trin.

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Quy tic Sarrus

Trong trudng hgp n = 3, thi ta ¢c6 ma trin

ap ape as
A= | asn ap ax

asy dasz ass

Ap dung dinh nghia trén ta c6 thé tinh dugc dinh thic cta A

Al = g11(—1)1+! az az T ayo(—1)1+2 az az

| ‘ H( ) asg ass 12( ) asy ass
as1 az

aia(—1 1+3

13(=1) asy asz

= a11a22a33 + a12a23a31 + A13a21a32 — A13a22a31 — A11423a32 —
ai2daz14ass
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh

i Tit day ta dua ra quy tac Sarrus, dua vao sd do nhu sau
cotl cot2 cGt3 cOtl cot2
A N A
N ayy a1 013 011 012
SLES ag1 “agy 3y’] g ag
a ar a 3‘2-?“1(1‘3‘3. ""(!\31\ }}‘39\
ST N Y Y

Theo d6 dinh thiic bing tdng cac tich s6 cta timg bo 3 s trén
cac dudng lien nét trir di tong cac tich s6 cta timg b 3 s6 trén
cac dudng khong lién nét. Hoic
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

2. Ma trin.

Noi dung 1. S6 phitc.
Chuong 1: S() PHUC, MA TRAN 2. Ma tran.

ain a2 as e * O * O e
ay ayp a3 |= O e kx — O e %
asy dsz ass * O e ® % O

Pinh thic cia ma tran A dugc tinh bing téng cac tich s6 cla
tiing bo 3 s6 tuong Gng vdi cting mot ky hidu trong hinh mau
d6 trix di tong cac tich s cda timg bo 3 s6 tuong Gng véi cung
mot ky hiéu trong hinh mau xanh.

Vi du

1 2 3
Tinh dinh thuc |A|=| 4 2 1 |=

315
125+213+341-323-111-245=-31
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Khai trién dinh thdc theo dong va
cot

Pinh nghia

Cho A = (aj)nxn ld mot ma trdgn vudng cdp n voi hé sé/trong
R. Voi m5i i,j, ta goi cj = (—1)"HdetA(ilj) la phan bu dai s6
cia hé s6 ay, trong do A(ilj) la ma trén vuéng cdp (n — 1) c6
duoc t A bang cdch xéa dong i, cot j.

Pinh Iy
Cho A = (aj)nxn € Mn(R). VGi mdi i,j , goi c; la phdn bu dai
s6 cua hé s6 a;. Ta co

o Cong thiic khai trién |A| theo dong i: |A| = 37—, aycCa-
o Cong thifc khai trién |A| theo ct j: |A| = S p_, axicy-
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1
Nguyén Anh
Thi
Chay
Trong viéc tinh dinh thic cua ma trén fa nén chon dong hay
A - o A Py

. cot co nhiéu so 0 dé’ tinh.

Vi du

=~ W =
O =

1
Tinh dinh thic cua ma trén | 2
3
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 Mot 56 tinh Cha/t Cﬁa dinh thﬁc

Nguyén Anh
Thi

Tinh chat
Cho A,B € My(R). Khi d6:
s i |AT| = |A|.
| ii. 1AB| = 4/B|.

iii. Néu ma trén A c6 mot dong hay mot cét bang 0 thi |A| = 0.

iv. Néu A la mot ma trdn tam gidc thi |A| bang tich cdc phdn
fi trén duong chéo cua A.

v. Néu dong i cia A la tong cua hai dong (b1bs .. .b,) va

(ci€2 .. .cn). Khi do |A| = |B| +|C|, trong dé B,C ldn lupt
la cdc ma trdn c6 tu A bang cdch thay dong i bang
(blbz .. bn) va (C1C2 .. .Cn).
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Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Pinh thic va cac phép bién déi so

Nguyén Anh
Thi 4
cap
1. S6 phitc. Dinh IS)

2. Ma trin.

Cho A, A" € My(R). Khi d6
- di—d; .
© N A =0, i | = -l

O Neu A =% 4 ghi |A| = o)A
. di=di+8d; {
© Nou A LG 41 i ) = 1AL
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 Vi du

Ngu):fln:.Anh 1 3 dona 2 1 3 7
' 2 6 -8 |=4=2|1 3 -4
5 —-12 4 5 12 4
s 1 1 7
P2 23]1 1 -4
2. Ma trén. 5 _4 4
1 1 7
Di=d=d ol g 0 _11
5 —4 4
Do? -11)(-12| ’——594.
Cha

Vi |AT| = |A| nén trong qud trinh tinh dinh thiic ta c6 thé si
dung cdc phép bién doi so cdp trén cot.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon
hoc Toan 1

g A Ma tran kha nghich va ma trin
" nghich dao

1. S6 phic.
2. Ma trin.

e Dinh nghia
e Nhin dién ma tran kha nghich
e Phuong phap tim ma tran nghich dao
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan . ~
e DPinh nghia
Nguyén Anh *
Thi
binh nghia
Cho A € My(R). Ta néi A khd nghich néu ton tai ma trdn B
1 S8 i sao cho AB = BA = I,,. Néu B thda diéu kién trén duoc goi la

2. Ma trin.

ma trdn nghich ddo cua A.

Nhéan xét
Ma trdn nghich ddo cia mét ma trén khd nghich la duy nhdat.
Ta ki hiéu ma trén nghich ddo cua A la A,

Vi du

(35 C a1 2 -5
ChoA-(1 2>.Khzd0A —<_1 3>

CuuDuongThanCong.com NisUéncARrAhUdientUBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

Tinh chat
Cho A,B € M,(R). Gid su A khd nghich va c6 ma trdn nghich
ddo la A=\, Khi do
2'““'@“' o A7 khd nghich va (A~1)"! = A.
o AT khd nghich va (AT)~! = (A~1)T.
o Ya € R\{0}, oA khd nghich va (aA)~! = 1471
o Néu A va B khd nghich thi AB khd nghich, hon nita
(AB)~! = B-14-1.
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 A oA A .
Nt Ao Nhén dién ma tran kha nghich
uyén Anl
Thi

Pinh ly
Cho A € My(R). Khi d6 cdc khdng dinh sau la tuong duong:
o i. A khd nghich.

ii. JA| # 0.

iii. 7(4) = n.

iv. Ton tai cdc phép BDSCTD o1, ..., o bién ma trdn A thanh
ma trén don vi I,. A 25 A, — ... 25 A, = I,. Hon nita,
khi do qua chinh cdac phép BDSCTD o1, 9, . . ., o ma
trén don vi I, sé bién thanh ma trdgn nghich ddo A~':

L 2B — ... 2B =A"1
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

2. Ma trin.

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Phuong phap tim ma tran nghich
dao

Phuong phap 1

Lap (A|l,) va dung cac phép BDSCTD dua A vé dang bic thang
rat gon: (All,) 25 (A11B1) — ... 2 (4,|By) . ..

Trong qué trinh bién d6i c6 thé xdy ra hai truong hop:

e Trudng hop 1: Trong day bién déi trén, ton tai p sao cho
ma trin A, c6 it nhat mot dong hay mot cot bing 0. Khi
d6 A khong kha nghich.

e Trudng hop 2: Moi ma tran A; trong day bién déi trén déu
khong c6 dong hay cot bang 0. Khi d6 ma trén cudi cung
trong day trén c6 dang (I,|B). Ta c6 A kha nghich va
Al =B.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

gt Ao Phuong phap tim ma tran nghich
Thi dé.O
Phuong phap 2
Cho A = (a;) € Mn(R). Dit C = (cz) v6i ¢z = (—1)H|A(ilf)
L St phan bu dai s6 cla a;. Ta goi ma trén chuyén vi C ctia C la
B ma trdn phu hgp cta 4, ky hiéu 1a adj(A). Khi d6 ma trin
nghich ddo ctia ma trin A dudc xac dinh bdi
1

A= madj(A)

N

la

Vi du

Tim ma trén nghich ddo cua A =

W N -

1
3
4

O =
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Noi dung
Chuong 1: SO PHUC, MA TRAN

Bai giang mon
hoc Toan 1

Nguyén Anh

1. S6 phitc.
2. Ma tran.

Thi C31 = (_1)3-1—1 é i ‘ = —2;C39 = (_1)3+2 ; } ’ =1
‘A‘ = 3c31 + 4c39 = 3.(—2) +41=-2+#0.
Vay ma trin A kha nghich.
L Sé o Tuong tu nhu trén ta c6 thé tinh dugc c1; = —4;¢19 = 3;¢13 =
- —1;c91 = 4;099 = —3;093 = —1;c33 = 1. Tt d6 ta c6 ma tran
-4 3 -1 -4 4 -2
C= 4 -3 -1 | vaadiA) = 3 -3 1 |.Suy
-2 1 1 -1 -1 1
-4 4 -2
raA- l:Tad]( ) = 2 3 -3 1
-1 -1 1

CuuDuongThanCong.com
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh

Thi
Hé qud
Ma trgn A = ( Z 2, > kha nghich khi va chi khi ad — bc # 0.
L 86 phi Khi do . o i
. Ma tran. Y u
A= 5 ( —c a )
Vi du

CuuDuongThanCong.com NisUEncARAhUdientUBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 e N A

: Gidi phuong trinh ma trin
Nguyén Anh 0
Thi

1. S& phitc. Dlnh IS)
- Cho cdc ma trgn A,A’ € M,(R) khd nghich va B € Mpx,(R),
C € Mpun(R), D € My(R). Khi d6

e AX=B<=X=A"1B;
e XA=CeX=CA%;
o AXA' =D & X=A"1DA1,

CuuDuongThanCong.com NisUéncARAhUdientUBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phie.

2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Gidi phuong trinh ma trin

Vi du
Cho hai ma trén
12 3 =2 1
2 -1 -2 -3 0
A=13 2 -1 5 |B= |
2 -3 1 -3 0

a
b
c

CuuDuongThanCong.com

. Chiing 16 A khd nghich va tim A~
. Tim ma trdn X théa AXA = AB.
. Tim ma trdn X thda A2XA% = ABA®.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh

Thi
Hé qua
1 sioe Cho cdc ma trgn A € M, (R) khd nghich va B € My, (R),

C € Mpyxn(R). Ta co
e NSuAB =0 thi B = 0.
o Néu CA=0thi C=0.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 A N ~ .
. Hé phuong trinh tuyén tinh
Nguyén Anh *
Thi
1. Mot hé phuong trinh tuyén tinh trén R gom m phuong
o trinh, 7 &n s6 14 mot he c6 dang

anxy + appxs + -+ - + aipXn = by;
anxy + agx) + - - - + agpxn = by;

Am1X1 + Amaxs + - - - + QnXn = by,

(%)

trong do6
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 . ~
) DPinh nghia
Nguyén Anh *
Thi
o a; 1a cac h¢ so;
e b; € R 1a cac hé s6 ty do;
1. 55 it e X1,X2,...,Xn 12 cic &n s6 nhan gia tri trong R;
2. Ma tran.
Neéu cac hé so b; = 0 thi ta n6i hé phuong trinh tuyén tinh trén
la hé phuong trinh tuyén tinh thuin nhét trén R.
2. Ma trdn
al di2 ... din
a ap ... a
A= | % ax 2n
Aml aAm2 ... Amn
dugc goi 1a ma tran hé s6 cla hé (x).
CuuDuongThanCong.com
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toén 1 bl
Nguyén.Anh b2 ;
hi Ma tran B = | . | dugc goi 1a cot cac hé so tu do cta hé (*).
b
X1
A % S by ey
Ma trdn X = | . | dugc goi la cft cac an caa hé (x).
Xn
Khi d6 hé (*) dugc viét dudi dang AX = B. Djt
al a2 ... A1n bl
~ a ass ... a b
A= (AIB) = 21 a2 on | D2
Aml Am2 ... Qmn | bm

dugc goi 1a ma trdn b6 sung (hay ma trén md rong) clia h¢ (x).
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1
Ngu,:rél.:iAnh Vi du
X1+ 20 + 3x3 4+ g = T
X1+ 20 + 2x3 + 3x4 = 6 (+)
3 + 200 + 203 + x4 = T;
e ey + 3o + 203 +  xy = 18
2. Ma trin. 1 2 3 4
A A s gA R 1 2 2 3 e
Ma trgn hé s6 cua hé (x) la 39 91 | cot hé s6 tu do
4 3 2 1
7 X1
la g , cOt dn cda hé la 2
7 X3
18 Xy
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Nghiém cda hé phuong trinh
tuyén tinh

Pinh nghia

Ta néi u = (a1, s, . .., an) la nghiém cua hé phuong trinh (x)
néu ta thay thé x1 := a1,x3 = o, - - ,Xn := oy, th tdt cd cdc
phuong trinh trong () déu thda.

Pinh nghia
Hai hé phuong trinh la tuong duong nhau néu chiing cé cung
tdp nghiém.
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nghiém cda hé phuong trinh

Nguyén.Anh >
™ tuyén tinh
Nhéan xét
, Khi gidi mot hé phuong trinh tuyén tinh, cdc phép bién doi
2 v sau ddy cho ta cdc hé tuong duong:

e Hodn doi hai phuong trinh cho nhau.
o Nhdn hai vé cia mét phuong trinh cho mét s6 khdc 0.

e Cong vao mot phuong trinh mot boi cua phuong trinh
khac.

Pinh Iy

Néu hai hé phuong trinh tuyén tinh c6 ma trén md réng tuong
duong dong voi nhau thi hai hé phuong trinh do tuong duong
nhau.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 N A N
- Nghiém ctia hé phuong trinh
Nguyén.Anh * N P .
™ tuyén tinh
AN Nhan xét
2 wa H¢ phuong trinh tuyén tinh thudn nhat

anxy + appxs + -+ + appxy, =0
axy + azxs + -+ - + aspxn = 0

A1 X1 + AmXo + -+ + QX = 0

luén co mét nghiém u = (0,0,...,0).
Nghiém nay duoc goi la nghiém tam thuong.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan oA A ~
e Nghiém ctia hé phuong trinh
Nguyen.Anh * N P .
™ tuyén tinh
2 i Pinh Iy
Nghiém cia hé phuong trinh tuyén tinh chi cé 3 truong hop
sau:

o V6 nghiém;
e Duy nhdt mot nghiém;
o V6 s6 nghiém.
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. Noi dung 1. S& phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma trin.

Bai giang mon

hoc Toan 1 e 2 A ~ ~ s

) Giai hé phuong trinh tuyén tinh
Nguyén Anh *

Thi

e Phuong phap Gauss
e Phuong phap Gauss-Jordan
e Quy tic Cramer
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh Phuo’ng phép Gauss

Budc 1. Lap ma tran mé rong A = (A|B).
AN Budc 2. Pua ma trin A vé dang bac thang R.
B Budc 3. Tiy theo trudng hgp dang bac thang R ma ta két ludn
nghiém. Cu thé :

e Truong hgp 1. Ma trdn R ¢6 1 dong la

(00 ... 0]#0)

Két lun hé phuong trinh v6 nghiém.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 .
Nguyén Anh Phll’()’l’lg phap Gauss
Thi
e Truong hgp 2. Ma trdn R c6 dang
1. S& phic. C11 C12 e Cin (03]
2. Ma tran. 0 C22 o C2n s
0 0 ... cm|an
0O 0 ... 010
0 0 ... 010

Khi d6 hé phuong trinh c¢6 nghiém duy nhat. Viéc tinh
nghiém dugc thuc hién ti dudi 1én trén.

CuuDuongThanCong.com NisUéncARAhUdientBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 ,
i Phuong phap Gauss
Nguyén Anh
Thi
15 i e Trudng hop 3. Khéc 2 truong hop trén, khi d6 hé c6 vo s

nghiém, va
o An tuong Gng véi cac cot khong chta phan ti co sé cla
dong nao sé 1a 4n tu do (1ay gia tri tiy ¥).

A’) . A 7 A ~ , N, P
e An tuong ting véi cot c6 phan ti co s6 sé duge tinh to dudi
len trén va theo cac an tu do.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 .
Nguyéln:Anh Phugng phap Gauss
Thi
Vi du
RN Gidi hé phuong trinh sau:
2wt X+ 2+ 3+ du o= T
oy + 3 + 203 + xy = 18
1 2 3 4| 7
), MR 1 212 3|6
Ma trén mé rong A = (4|B) = 59 1 8|7
4 3 2 1|18
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh Phuong phép Gauss

Dang bic thang R ctia ma trdn mé rong A 1a

1. S& phit 1 2 3 4 7
2 i 01 45| 6
0011 2

0 00 2|-6

X1 = 2;

A ta s ) oxg = L

Suy ra nghiém cua hé la x5 = 5
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. Noi dung
Chuong 1: SO PHUC, MA TRAN

Bai giang mon

1. S6 phitc.
2. Ma tran.

hoc Toan 1 .
- Phuong phap Gauss
Vi du
Giai hé phuong trinh sau
s o+ 2 - 3 o+ o= L
Xy + 3)('2 — 13)('3 + 22?(4 = —1;
1 + by + X3 —  2x; = 5;
20 + 3 + Ay — Txy = 4
Ta c6 ma trdgn md rong
1 2 -3 5 1
~ 1 3 —-13 22| -1
A=AB =135 1 2| 5
2 3 4 7| 4

CuuDuongThanCong.com
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Nguyén Anh Phuo’ng phép Gauss

Dang bac thang R cda ma trin mé rong:

i 12 -3 5|1
2 Ma o 12y 17 | 22
00 0 0| O
00 0 0| O

X3 = teR

Hé 6 nghiem: { ** = SER

; j xo = —2+10t—17s

x3 = 5-—17t+29s
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 .
Nguyén Anh Phlf(fng phap Gauss
™ Giai hé phuong trinh sau
X1 - 2752 + 3)(3 — 4)(4 = 2;
3xp + 3 — 3 + Xy = =3
—2r + X + 23 — 3y = 5
B 3x + 33 — 10y = 8.
1 -2 3 —4| 2
Ma tran md rong _;’ :;’ _g _é _g . Dang bac
3 0 3 -10 8
1 -2 —4| 2
’ A i oA 0 -3 8 —-11| 9
thang R cta ma trdn md rong: 0 0 10 —2018
0 0 0 0] 2

Hé phuong trinh da cho v nghiém.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

1. S& phic.
2. Ma trin.

. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Phuong phap Gauss-Jordan

Budc 1. Lap ma tran md rong A = (A|B).
BuGc 2. Pua ma trin A vé dang bac thang rat gon Ry.
Budc 3. Tuy theo trudng hop dang bac thang rat gon R4 ma ta
két lugn nghi¢m. Cy thé :
e Truong hgp 1.Ma trdn R, c¢6 mot dong
(0 0 ... 0]%0).Keétluan hé phuong trinh vo
nghiém.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giﬁng mén
hoc Toén 1 Phuo’ng phép GaUSS'Jordan

Nguyén Anh

Thi
e Truong hgp 2.Ma trdn R, c6 dang
1 0 ... 0 |om
;.;:)ph:ic. 0 1 e 0 a9
0 0 1 | an
0 0 0] 0
0 0 ... 010

Khi d6 hé phuong trinh c6 nghiém duy nhét 1a

X1 = 01,X9 = Q2,...,.Xn = Qp
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 L
et Phuong phap Gauss-Jordan
o i
RN o Tr,uf(‘mg hop 3. Khac hai truong hop trén, khi d6 hé co6 vo
i s0 nghiém, va

o An tuong Gng véi cac cot khong c6 phan tir co s6 ctia dong
N ~ 18 2~ ~ .z LR .
nao sé la an ty do (lay gia tri tay y).
e An tuong dng véi cot c6 phan ti co sé 1 sé dugc tinh theo
cac 4n tu do.

S6 an tu do dugc goi 1a bac tu do cda hé phuong trinh.
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

) Quy tic Cramer
Nguyén Anh
Thi

Pinh Iy
Cho hé phuong trinh tuyén tinh AX = B (x) gdm n dn va n
phuong trinh. Bdt A = detA; A; = detA;,i € 1,n trong do A; la
22 v i ma trgn c6 duoc tu A bang cdch thay cot i bang cot B. Khi do
i. Néu A # 0 thi hé () c6 mot nghiém duy nhat la:

ii. Neu A =0va A; # 0 vdi mot i nao do thi hé (x) vé

nghiém.
iii. Neu A =0wva A;=0,Vi € 1,n thi hé v6 nghiém hodc vo
50 nghiém.
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 <
R Quy tac Cramer
Thi
Giai hé phuong trinh
x —y — 2z = -3
B, 2 -y + 2z =1 (1
| x +y + z = 4
1 -1 -2
TacoA=A|=2 -1 1|=-7;
1 1
-3 -1 -2
A== 1 -1 1|=-T7;
4 1 1
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Bai giang mon

. Noi dung
Chuong 1: SO PHUC, MA TRAN

1. S6 phitc.
2. Ma tran.

Quy tic Cramer

—14;

-7

Vi A # 0, nén h¢ ¢6 nghi¢m duy nhitx = 3 = 1;

hoc Toan 1
Nguyén Anh
Thi
1 -3
1. S& phitc. AZ - ‘A2| - 2 ]-
2. Ma trin. 1 4
1 -1
As=l=|2 —1
1 1
A ! A
CuuDuongThanCong.com
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Noi dung
Chuong 1: SO PHUC, MA TRAN

Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

Giai hé phuong trinh

1. S& phic.
2. Ma trin.

N W = —N—

1
Taco A=Al=| 2
5

CuuDuongThanCong.com

1. S6 phitc.
2. Ma tran.

Quy tic Cramer

+ y — 2z = 4
+ 3y + 32 = 3;
+ Ty + 4z = 5.
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Quy tic Cramer

Nguyén Anh
i X + y - 2z = 4
Gidi hé phuong trinh { 2x + 3y + 3z = 3;
 + Ty + 4z = 10.
11 -2 41 -2
2 v A=Wl=]2 3 3|=0A=]=| 3 3 3|=0;
57 4 10 7 4
1 4 -2
Ag=|ds|=|2 3 3|=0;
5 10 4
11
As=|A3|=|2 3 —0.VIA=A;=Ay=A3=0
5 7

nén khong két ludn dugc nghiém cta hé. Do d6 ta phéi ding
Gauss hogic Gauss-Jordan dé giai.
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Noi dung
Chuong 1: SO PHUC, MA TRAN

Bai giang mon

hoc Toan 1 <
ot Quy tac Cramer
Giai va bién luiin hé phuong trinh sau theo tham s6 m € R:
X1 + 29 + 203 = 0;
—2r1 + mM—=2)xy + (m—-5x3 = 2
s mx;  + X + (m4+lxg = -2
2 Ha e i 5 5
=Al=|-2 m—-2 m-5|=(m-1)(m-3)
m 1 m+1
0 2
A]Z‘Al‘: 2 m-— m-—5|=—-4m+12
-2 m+1
10 2
A2:|A2|: -2 2 m-5 20;
m 2 m+1
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Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Quy tic Cramer

Ngu):fln:iAnh 1 2
Az=A3=| -2 m-2 = 2m — 6;
m 1
m#1 . . £ 1
e e A0 m43 Khi d6 hé c6 nghiém duy nhat 1a
(x1’x27x3) (m 41707m 1)
e A=0«s [m =1
m=3

e m=1, A; = 8 ## 0 nén hé vé nghiém.
em=23,A=A; =Ay = A3 =0. Khi d6 hé phuong trinh

12 2] 0
| -2 1 -2 2
31 4]-2

Nghiém ctia he 1a (x1,x2,x3) = (3(—2,¢,1 — 3¢) véi ¢ tu do.

CuuDuongThanCong.com NisUéncARAhUdientUBak gidng mon hoc Toan 1


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 <
ot Quy tac Cramer
Giai va bién luiin hé phuong trinh sau theo tham s6 m € R:
(m—-"Tx + 12y — 6z = m;
—-1x + (m+19y -— 10z = 2m;
1 s —12x + 24y + (m—-13)z = 0.
22 M . Tat 19 =Y,
A=| -10 m+9 —10 [=(m—-1>2*m+1)
—12 24 m-13
m 12 —6
Aj=|2m m+9 —10 | =m(m —1)(m — 17)
0 24 m-13
m—-7 m —6
Ay=| —10 2m —10 | =2m(m —1)(m — 14)
—12 0 m-—13
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Noi dung 1. S6 phitc.
Chuong 1: S() PHUC, MA TRAN 2. Ma tran.

m—17 12 m

Bai giang mon

hoc Toan 1 As = -10 m+9 2m |=36m(m—1)
Nguyf:i Anh —12 24 0

Bién luan
e Neu A # 0 < m+#1,—1. Khi d6 hé c6 nghiém duy nhat

AL o mmP=18m+17)  _ m(m-17)
X = A T Tmnm-1n) = w1
L I _ Ay mmP=15m+14)  _ m(m—14).
' ¥y = 3 T mnw1 T w1
2 = As —36m(m—1) o _36m
- A T (m-1)(m2-1) — m2—1-
e NeuA=0< [ mn 1
m=1

m=—1, A; = —36 # 0, hé vd nghiém.
m=1,A1=Ay=A3=0. Ta co hé
—ex + 12y — 6z = 1;
—10x + 20y — 10z = 2;
—-12x + 24y - 12z = 0.
Hé v6 nghiém.
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Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

Moo Az binh ly Kronecker-Capelli

bPinh ly (Kronecker-Capelli)
2 v Néu A = (AB) la ma trgn md rng cia hé gom n dn dang
AX =B thi r(A) =r(A) hodc r(A) =r(A) + 1. Hon niia,

o néu r(A) = r(A) + 1 thi h¢ v6 nghiém;

e néu r(~) =r(A) = n thi hé c6 nghiém duy nhdt;

o néu r(A) = r(A) < n thi hé c6 v6 s6 nghiém véi bac tu do
lan—rA).
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

;‘g:A; Dinh 1y Kronecker-Capelli
Thi
Gidi va bién luan hé phuong trinh tuyén tinh sau theo tham so
m.
;. ;,“ phe 3x1 + 5?(2 + 3.7(3 — 4)(4 = ].,
B 26 + 3 + X3 + Xy = 0;
50 + I + 6x3 — 15x; = 2;
13v; + 22x¢9 + 13x3 — 22x4 = 2m.
Ta c¢6 ma trdn mé rong
3 5 3 -4 1
~ 2 3 1 1 0
A=@AB=1 5 9 § —15| 2

13 22 13 -22 |2m
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

binh ly Kronecker-Capelli

Nguyén Anh
Thi
Dang bic thang R cda ma trin mé rong
1 2 2 -5 1
0 -1 -3 11 -2
i 0 0 -1 -1 ~1

0 0 0 0|2m—-4

Bién luan
e V6i 2m — 4 # 0 & m # 2. Khi d6 hé vo nghiém.
e V6i m = 2, hé tuong duong véi hé sau :

X1 + 2x + 2x3 — bxy = 1
- xg — 33 + 1llxy, = -2
- X3 — x, = -1
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

hoc Toan 1 o » o
. DPinh Iy Kronecker-Capelli
Nguyén Anh N
Thi
Chon x; = ¢ ta tinh dugc
1. S6 phite. x3 — ]. — X4 = ]. — t,
e X9 = 2—33+1lxy, = -1+ 14

x1 = 1—2x9—2x3+5x; = 1-21¢
Vay khi m = 2, hé da cho c6 v6 s6 nghiém véi mot an tu do

(x1,x9,x3,x4) = (1 — 21¢, -1 + 1441 — L)

voif € R tay y.
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Bai giang mon
hoc Toan 1

Nguyén Anh
Thi

2. Ma trin.

. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

binh ly Kronecker-Capelli

Vi du
Gidi va bién lugn hé phuong trinh tuyén tinh sau theo tham sé
m.

X1 + xo — x3 4+ 2x4 = 1;
X1+ 20 — 3x3 + 4, = 2;
X1 — Xo 4+ 3 — x4 = m;
oy + 30 — x3 + mxy = m? — 6m + 4.

Ta ¢6 ma trdn mé rong

1 1 -1 2 1
. 1 2 -3 4 2
A=WAB)=| 1 1 4 m

4 3 -1 m|mi—-6m+4
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. Noi dung 1. S phic.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon

i Dinh 1y Kronecker-Capelli
Ng“):;ll:iAnh
Dang béc thang cia ma trdn mé rong
11 -1 2 1
1. S6 phitc. 0 1 —2 2 1
2. Ma tran. O 0 1 1 » + 1

00 0 m—7|m*—T7m
Bién ludn
e V6im—7+#0 < m+#7, hé c6 nghiém

Xy = m ;
X3 = m+1—x, = 1;
Xy = 1+2x3—2x4 = 3-2m;
x1 = l—x0+x3—2x4 = -1.
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. Noi dung 1. S6 phitc.
Chuong 1: SO PHUC, MA TRAN 2. Ma tran.

Bai giang mon
hoc Toan 1

o binh ly Kronecker-Capelli
Thi Vay khi m # 7 h¢ da cho c6 duy nhit mot nghiém Ia:
(x1,x2,x3,%4) = (—1,3 — 2m, 1, m).

e V6i m = 7, hé tuong duong v6i hé sau:

1. $6 phi. X + xo — x3 + 2x4 = 1;
N, o~ % 4 2 — L.
X3 + xy = 8
Chon x4 = £ ta tinh dugc
X3 = 8—x; = 8-
Xy = 14203 =204 = 174
x1 = l-xp+x3—24 = -8+L

Vay khi m = 7 h¢ da cho ¢6 vd s6 nghiém véi mét an tu do

(x1,%2,x3,x4) = (=8 +¢,17 — 4,8 — 1)
véif € R tay y.
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