
- .,,.....  ^_.._ -...  - .L-  .“.,--  -



fisJ  A

hJ  B

hJC

fiUD

(1.1) .

._  _.._... .-_..  . . . --



15?9L&&  (linear equations system)

ar2 . . . al.
A =

1amI a, , . . . a , .
1

i = 1,2,...,m

j = 1,2 ,...,n



LYilfht

__._.,  _...“.  I-



2 1 2[ 14 0 1 ,

[ 2 4 0 1 2 1 I
[2:1 x:2 1
2i i[ I3 i-l



A = , B = [8 3 41,

D = [3], E =

! 2-3i 5
C=

l + i  2

A = [i 2i 3i 4i], B =  tiI I

I Jvz

c = i 4 0 2 1 0 0 1 D = [0], E = [ 4i I-2i 4 3 1



5.

6.

7.

8.

9.



6lA = B WWi191i19x~,x,,x, LLtYtx,

%hil illnihJ  1.2.1 i%4X:ll  A = B &&l.4

x, = - 1

x2 = 3

X) = 4

btlt x.  = 1

6kdlJiil.2.2  xl9Hleil9109"  bbtc"  dhii7MUflIfi

%hil mdiniu  1.2.1 or%

u+l  = -8

LbRt u-l-v  = -7

" = -7-(-9) = 2

&LJ&Ih A # B VAJlf.lFl-JlU'-h  A !Bibtil?k B



%til i)inGfm  1.2.2  dll

A+B  =
C

1+ (-3) 2+1  3+5

0+2 -2+1  4+3 1
-2

= [, 3 8

2 -1 I7

ibi-hlm 61



0 0 0
0 2x3 = [ 2 x 3

0 0
I

0
$hm.m%dqGubvuiw

A + ( - A )  =  0



1 2

A - B  =  A + ( - B )

Miil A  - B =  [au  - bl,,,

cn"?SrilJii  1.2.7 ii1nPrallri

A =  [;-: 1  .,.,=[; 1-3

wWil¶iEIJ  A - B

i&i1 9lniiW.I  1.2.5

A - B  =  A + ( - B )

1+4 -2+(-l)  7+5
=

[3+0 14+( -2 )  0+ ( -3 )

5r -3 12

=
3 I2 - 3

1.2.4 fll3fJfNlWl%l~n'?U~lfl~l~  (The scalar multiplication)

I
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ka,, kall  . . . ka,.

kal, kal,  . . . ka,.

. . .

ka,, ka, . . . ka,.

k A =

?ihtild  1.2.8 ‘lM”

A =

ilJH1filllEIJ

(n) ~4

@I) - ; A

idvii -kf@JlU  12.6

L 0 1 -2 3 -1 2 1c

.

1.2.5 fll~rJiUUJ3l’hJ~n’ncik  (The multiplication of matrices)



ax1 aI1 . . . a,.

aa1 a,, . ..a..

I 1. . . .

amI am2 . . . a,.

ludn  c ,, = a,,b,,+arlbl,+...+a,nb.,

aI1 aI2 . . . a,.

. . . .I :la,,1

. . . .

amI a,, . . . a,,

Cl1 Cl1= c 1C21 CZI 2x2Ida Cl1 =  l(-1)+3(2)  =  5

Cl2 = 1(0)+3(l)  =  3



idlll oinUoiwwqnrtuaind

A B  =

1(1)+1(2)+2(l)
=

0(1)+1(2)+3(l)

0

2 I1

1(0)+1(1)+2(2)
1(2)+1(0)+2(l) 1

0(0)+1(1)+3(2)  0(2)+1(0)+3(l)]

1”l 2
c = L 1.o  1 3 I 1 0

LLRE D = 21 1 I2
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i(o)+i(i)+2(2)
=

0(0)+1(1)+3(2)5 5= [ 15 I

A = LbRtB  =

TJ,se91d1vos

(n) AB

@) BA
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(il) AB =
[-:  -:LC:  -:] = [: 11

LLAZ  (?I)  B A  =
[-:-:I[:-:] = [::]

LLRZAC  =

Ii&i0  AB = AC



270,000+  140,000+200,000

360,000+210,000+  80,000

450,000+  70,000+  80,000

360,000+  140,000+  120,000
I

610,000

650,000I I600,001)

620,000



AT = B = [bij],x,  = [a,i]p,

b II = alI = 1, b,, = a,, = -1

bz,  = aI2 = 3, bzz  = a22 = 2

b 31  = aI3 = 0, b,, = a23  = 1



2 0

Tr(A) = ,i, aii = a,,+a,,+ . . . + arm

&Qdl-3~  1.2.18 1fi A = 11 “:j B=[a-; j

%9Ml Tr(A),  Tr(B) LLR::  Tr(A + B)’

94 0
atim 'WlikllU 1.2.9 il:%

Tr(A) = 1+7+(-4)  =  4

Tr(B) = 2+(~1)+8  = 9

mnQmunl5mnw6n~
3 4 I2

A+B = : 3 6-4 10 13 14

&&A Tr(A + B) = 3+6+4  = 13

LLRZ Tr(A) + Tr(B) = 4t9 13*

ainaoswaJnis~li79~~~~~~~~i

Tr(A + B) = Tr(A) + Tr(B) = 13



2 1

(n) A = B =

(‘II) i 4 5 1 [ - 3 1 0A = ” B =0 7 - 2 4 0 1
(‘+I) A = [7] B = [3]

(J) A = [; j, B = [; I]



2 2

6. hMW-h  A  = [; $  B= [-: : :] LLAL  C= [: ;]

7 .

(n) A = [3  5 41  ,

B = r-1 5 41

(fl)  A = [4,7]

8.

9.

(J)  A = [71

-3 4 2 1

i 2i
(Q)  A =

[ I

1 +2i

0 1 ’
B =

II 13

IM”  A = [aij],., LLnt  B = [bij],.,

(Tl)  llld6&Abld3  A B  dJF)fHlfil~ii

(U) 21UlWllQJ  AB thO:\S

((1)  JllfJ~6thbhlfl~~~  B A  iJ13Wil~6

81 A  =  [aij],,,  LLRZ B  =  [bijljx6 RUl%-lhtO?d  2 W6d 3 WlJ~~~fU AB



2 3

: I-

5-1 0 11

6-3 14 1
1 0 .  wlmqpb~'"J  [l 2  3  41

7 2 3 3 2

8 1 2 -2 -3

11. 61 k LihWlRli  OJw^!q&l

(n)  tr(kA) = ktr(A)

(u)  tr(A+B)  = trAttrB

(fl) tr(AB) = tr(BA)
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?lq¶bj"?l 1.3.1 61 A, B LLRt C O$U  M,., &ii niauamam?nG

(1) A+B =  B + A (yw3.Ghm~~und)

(2) (A+B) + C = A + (B+C)
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B = [hImti
c = [cij]m.n

&&4  ~inihuni-i~anwh~

(1) A+ B = [%I,,,..  + [bijIm,n
= [aij  + hI,,,
= [bi, + aijl  ,,,m
= [bijImm  + [%I,.,
= B+A

i$pi (2) 5m-Gkmnim.mrum5n~

(A+B) + C = ([ad,.,  + [hImxn)  + [Cdmm
= [aij  + hImn  + [Gdmm
= [(ail  + W + cl,]  ,,,“”

Z~~ruauu’Binirl~~u~n~~(i7HjUnl7UlnUOJilU?WOqJ  (1.3.2) OrJh

(AtB) t C = [aij + ('Jij+Cij)]mxn

= [aid,,,.,  + [h +CijI,.,
= [aij],.,  + ([bij]nwn  + [CiJmxn)
= A+(BtC) #

[

0
c =

2

1.3.1

(U) (A+B) t C = A + (B+C)

ws”ou~~~iC;iuos~o  (n) kwc  (u)

A+B = [: : ;]t[-1  : :] = [I ; ;]



LLR::

B+A = [-1 : :, :‘r:  f :] = [I ; ;]

G-i-&
0 31

A+B  = B+A  = [ I6 61

( A + B ) + C  =
([k : :I+[ -1 : :I)+[:  f :

= [:::I+[:::]

1 I I

A + (B+C)

[ 0 4 12= 8 8. 9 1

0 4 12'Z [ 8 8 9 1&&A 0 4 12
(A+B)  +  C = A + (B+C)  = [ 188 9
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IdFli  =  1 2, ,...,m ; j  =  1,2,...,n

k = 1,2,...,p  ; P = 1, 2, . . . . q

5mQoiun7qn4ruv6nd

A B = @,  atib],.,

(AJQC = [,f, ( it, aih)Crc]tw

da @WC = [$, ,J aijbjtccu],,, (1.3.5)

= [,$ jtl  aijbjkctt] (1.3.6)

U'uiTa (1.3.5) = (1.3.6)

T~tlti  (AB)C = A(BC)

$dld  1 . 9 . 2  I$ A  = [; -;], B = [_:  :] LLAZ  C = [-: :] ’

WUu~J-ilnr&JYl  1.3.2 LilUiliJ
4.  .
Yip11 9inOuiuniypuruolfnB

AB = [: -:I[-:  :] = [: :1

&Jh (AB)C =
[: :I[-: I = L: :I

(1.3.7)



hilMQJttU?n'u

BC = [-: a- :I = [-: -:I

LLR:: A(BC)  =
[: -:I[-: -:I = [-: :I

=  [  $, (ai,&  +  aikckj)] mxp

= [i, h&j  + i, aikckj]

= [ ,f , aikbkj] mxp f [i, aikckj] mv

= AB+AC #



nq’$nl 1.3.5 fil  A LLR::  B tiJutsJ413na’~Jalxllanu?nn’Mrn’  c LEE d t9I.h&-Jw75s

&&4 ( I )  c(A+B)  =  cA+cB

(2) (c+d)A = cA+dA

GjpOd  ( 1 )  I< A  =  [aij],..  LLfi::  B  =  [bij],,,

5m7Ciuiunl~~antu~Tna’

A+B = [aij  + bij]  mxn

b&JlU 1.2.6 h&4 c(A + B) = c[ai, + biJ,,,

= [c(aij + bij)],,”

= [caij  + cbij],,,

= [cad,,,.,  + [ChIm,,
= c[aJ,..  + c['Jdm,,
= cA+cB #
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~;t100;  (2) Lw7l:~l (C+d)A = (c+d)[aijI,,,
t:I)JOln  c LLR:  d t!hilu7UP?J  twSxC&U  c+ d tiflu~lwau~~J~~iau  ttt?a’?l%

iiU1L.J  1.2.6

(C + d)A = [(C + dhj]  mxn

= [caij  + d%jIm.”

= [cdm,n + [%I,,,.,
= c[ad,.,  + d[ad,..
s cA+dA

VbV?t)dlJ~  1 . 9 . 4  I$ A  = F)JLLBkl’il  5A  = 2A+3A

.- .mni LW7lf-h SA = (2+3)A

2 3
= (2+3) [ 14 5

(2+3)2 (2+3)3
=

(2+3)4 (2+3)5 1
2x2+3x2  2x3+3x3

= 2A+3A

PijfJdlQiI
4 6

1.3.6 I# A = LLRZ B = [ 5 7 1
2A-t2B

‘3JLLwlJ~1

A+B = [: -:] + [I ;]

5 4
= [ 18 II .



&&4 Z(A+B)  = 2

31

2A = 21:  -:] = [I -:]

2B = 2[; ;] ’ = [ 1: ;;]

LWWXt.YU 2A+2B

1 0 8

= [ 1 6 2 2 1

&&A 2(A  + B) = 2At2B

( 1 )  c(AB)  =  (cA)B

(2) c(dA) = (cd)A

. (3) (Ac)B = A(cB)

f@d  ( 1 )  !M’  A  .=  [aijlmxn  LLRr  B  = [bij],,,

‘&&4  9lfl%ll%J  1.2.6 c(AB) = [C ,& aikhjIrnxp

= [i, caikbkj],.,

= [ ,,$ (capJb,j] mxp

= (cA)B



w”qed  (2) c ( d A )  =

i+i (3) Lwalrh cA  =

bW5ltQtzu. (Ac)B =

3 2

[ $, adchj)] mxp

[adm..([chIn.,).
= A(c[hInxp)
= A(cB)

4 5

6 A = (2x3) i 6 7 1
(2 x 3)4 (2 x 3)5

=
(2 x 3)6 (2 x 3)7

F

2(3  x 4) 2(3  x 5)
=

2(3  x 6) 2(3  x 7)

#



3 3

= 23([ I>
= 2(3A)

&tldl&3.7  liA=[‘:  ; -1,  :N: B  =  [-1 I]

Wttt7Wh A(3B) = 3(AB)

9*  D
aawi Plfl%ll%J  1.2.6 3B = 3[-; i] = [-; ;]



,
3 4
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Cik = jg,  aijbjk

(AB)* = C’ = [dik],,,

d,  = cki

[Ckilprm  = [J$,  @kj]  PXm

. ’
= [i, bkh] px,,, (1.3.9)

ejk = b,

A*  = F = [fijIn.m

fij = aji

BTAT = [ejklp.n[fijlnxm

= [bdpx,[ajJnxm
= [j$,  bkjajl]p.m (1.3.10)

(1.3.9) =  (1 .3 .10 ) &ik4

WV* = B’A* ’ #
.

i+4 1s: A = [aidm.n

LwTltQ:Pdu kA = B = [him.,  = [kaid,.,
IWLdO bij = kaij

n’71$ c = (kA)T  = Br = [cijlnxm

hia cij = bji

w51t-h AT = D = [dijInm

ludo dij = aji


