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f;oll/'ma A fy!’f’em of Liveam Gbua,l»iohs

A Iwevse — Madvix
F, X _{' Fzm "' F,x t = bl
%.X + %-ylg 1 %s ¢ = b,
YIX _(. Y?—V) + _Yg Z = 1'9/
B A T B Y
%a N %b- b= ks
r Y Ye Z bs
| | X > © ~ "
A X = b




Solving Linear Equations

A set of linear equations

If the imverse matnx exsis

ax+hy = ¢ a b x]= e] _2"s e
cx+dy = f c dljy f “le 4] If
a_ b 1 d —h|le
. =ad — bc # 0 =
c d ad —bc|—c a ||f
I »
e bl _ 1 de—h
« O = de — b - f
fd f ad — be |—ce+af |
a, €
Oy = T ' '
1 & b‘ a e
Cramer's Rule f d ¥ = c !
a b a b
c d c d
ODE Background : 20 Yaueg WanLin
Complex Variables (44) B
Cramer's Rule
Determinant of order 3
ax+ay+a,2 = d a, a, a,|x d
ba+byv+bz = b, b byf|y e
Cox+op+oE = € € 0|2 f
1 1
d a, a, a, d a, a, a, d
e b, b b, & b, b, b e
f cl ci cl. f c.i cl. cl f
¥ = ¥ = F -
a4, o a4, a a, 4, o
b, b, b, b, b, b b, b, b,
Oy €2 Oy L I Oy €2 Oy
ODE Background : 21 Yaung Wan Lim

Complex Variables (44)




Cramer's Rule (1) - solutions

A X b
ﬂlll all o aLn xl = bl
a]l a]l o a]n x-ﬂ = b!
aﬂ.l a‘l‘ll T ﬂI‘|r| xﬂ = b-H
A, A, A,
bl a. a . ay, b. ay, dyy @&y, 7 bl
b, dyy ay ay, bz g, Ay gy b,
bﬂ an.! rl'.'l'"" anl. t-'" ﬂ'"" LU T bn
_ det A, _ det(A,) _ det(A,]
*1 = det(A] X2 = et A *n = det(A]
Determinant (3A) 37 i it
Cramer's Rule (2) - determinants
by oy, g, det(A,) = BjC,, + B3C,, + - + BLC,,
b, 93 77 4y,
A, B : : cfa.cur-:—x:-ar';wanr'g ‘. = det(A,]
bH aru - a“" the first oolwmn 1 dEEI'AJ
o det|A,] = b,C b,C C
a, b, o ay, etld;] = byCy; + B,Cyy + -+ BC,,
A,
2 . : of { expan m r-
4, b, - a, the second coumn 2 = c;if:[rizjl
Tu @ 7 b det(A,) = B,C,, + B,C,, + - + B,C,,
A LETRL TR . .
COT3CI0r 25l Selin a8 ko
! Do the last colsmn b = det| A,
0y T T b" det [AJ
Determinant (3A) 38 - il




Cramer's Rule (3) - inverse matrix

. djl Al
Ax = b x = A'p = 244l
det| A
CnCy = Cu bi
x 1 Cl! C:: an bi
T det(A] :
C;.n {é!n T C.rm b*
the: transpose d matrb:
nole reverse onder ndex
b,C,, + b,C,, + - + b,C,, det(A,)
X = 1 ByCiy + BiCoy + - + BC 1 det(A,)
det(A] : 5 : T det(A) '
b1.Cll'|| + h!CZn + -+ hncnn dE‘t[An]
Determinant (3A) 39 ealrg Wi Li
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Solving Linear Equations

A set of linear equations

It the mwer se matrx exists

ax+hby = ¢ ahx]_e] x-_able
cx+dy = f c djly f y] e 4] |f
a bl _ 3 b =0 x| 1 d —be
c d ¥ ad —be|—c a ||f
1 -
L [ bf x| 1 de—bf
fd v] ~ ad —be|-ce+af
f; = af — ce 1 1
1 e b‘ a e
Cramer's Rule X = f d ¥ = cf
a b a b
c d c d
ODE Background : 30 Yaung Won Lim
Complex Variables (4A) s
Cramer's Rule
Determinant of order 3
ax+a,v+az = d a, a, a,|x d
bx+b,y+hz = b, b, b, = |e
P T R R €, € gl|f f
1 1
a, d, a, d ay a, a, o
e b Iy b, & by b, b oe
f rl c.! cl f cﬂ fl cl f
X = 1 }' = Z2 = -
a, 4, 4, a, 4, 4 a, 4, o
by by by by by by b by By
LTI I € €1 O Cp €2 O
ODE Background : 31 Yaung Wan Lim

Complex Variables (44)
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= - I

L AT\

ot CA" ) =




[ 1

0600

)
v




i

p O

i

L=

2]

4

O

Aa

-2

/]

[

1 o Pl
-

_al° Ol=gp| O

4.8 44|~ e 4‘

,v-’
d

a5

73

£¥
20




Product of Elementary Matrices

E, E, E,
1 0 o0 1 0 o0 1/2 0 62 +1 -1 | +8
0 1 0 | 3 1 0 |e 0 1 D |« -3 -1 +2 -11
. 0 0 1 0o 0 1 -2 +1 +2 | -3
Eﬁ E_.-,, Ed
" 0 10 0 il 0
1 0 | 1 0 | 0
0 -2 0
E:r Ea ET
1 -1/2 0 1 0 0 1 1/2
ﬂ 1 ﬂ [ ] 1 ‘1 » ﬂ
0 0 1 0 1 0 1
Elementary Matrix (2A) 18 Young Won Lim

dut (ey )= 1




Elementary Matrix

Interchange two rows
I=t:= NE=
P - ) | —— J

Multiply a row by a nonzero constant )
I
. N
<c | i g | I \ I
_—

PN [ —

Elementary Matrix (2A) 7 Yo 012015

EA =B

d(B) - ok (A) = dut(B)

A

i

ok (A) = dut(B)




Gauss-Jordan Elimination - Step 1

+2a+ K — Xy =
—3x, — x4+ 2x, =

—2x 4+ M+ 2x, =

Ly

+1x,+ 35

177

L L
Hla+ 3x,—3x
—3x, -+ 2x, =

—2x + X+ 2x, =

8

-1

i)
L,

IL,)

it L)

(3% L,
IL,)

IL,)

@ +1 -1 | +8
-3 -1 +2 | -11

-2 +1  *2 =3

+22 412 12 +B2

(D) +1/2 112 | +4
-3 -1 +2 | -1

-2+l +2 -3

Row Reduciton (1A) o oas0i
Gauss-Jordan Elimination - Step 2
+1x + %xz—%x_l = +4 L] +d
—3x, —x,+2x, = 11 IL,] -11
—2x + x,+ 2x, = -3 IL,) -3
+ax+ -ty =+ BxI e
—3x, —x,+ 2x, = —11 (L, -1
+2x,+ 3x,—3x, = +8 2% L +8
—2x, + x,+ 2x, = —3 (L) =
Hlx 4 px—ix = +4 (L) [ 41 w12 12\ 44
Dx,+ dx,+ Lx, = +1 L) [0 ]+1/2 +1/2 | +1
Ox,+ 2x,+ 1x, = +5 L) [0] +2 +1 /| +5
Yaurk Wan Lim

Row Reduciton (1A)
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