Chapter 6 Linear Algebra

Matrices( ) Vectorg( ) Determinants( ) and
System of Linear Equations
6-1 () ]
1 2 3 b o 2 i
6_54 ) 11 11@!% ) _i 5
X+2y—-z+4w=0 1 2 -1 4 ||x| |0
3X-4y=2z-6w=0= |3 -4 2 -6||y|=|0
Xx-3y—-2z+w=0 1 -3 -2 1|z 0
mx n (m n )
Ay e T G

A= a= |8 Ba T A |
An A " Al

1. Column matri x( )

(vector)

b.
b |b -

b.
2. Row matrix( )
(vector)
a=  a1,82,83,......,an
3. Squarematrix ( ) m=n
4. Triangular matrix( )
3 00
-5 10

9 4 2
5. Diagonal matrix( )

o O w
o BB
N N O

o O
o N O
o O



6. Unit matrix( )
1 00
= |010
0 01
7.  Transpose matrix( )
mx n nx m

1 4
1 2 5 -
A= A=2 7
4 7 -
5 -5
8. Symmetric matrix( )
AT=A A=AT
(ai=a;)
1 2 7
A= |2 3 -4
7 -4 5
9. Skew-symmetric matrix( )
0 -2 1 AT=A
A= 2 0 4 Gji= -G
-1 -4 0 i=j,a=-a& = 28=0 = a;=0

A=B (ak=by)
a11= b1, o= by amn=b mn
( nx m )

A+B[ J 123+18—4 2 10 -1
= + =
ajbij 2 4 -6) \3 4 0 5 8 -6

1 2 3 2 5

+ =
2 4 -6 8 0
o aAZ[aaﬂJ

8 0 4
A=l 2 4 gz 1

10 -6 5

6-2matrix multiplication



an

_|[Qx

Aa
A

n = r

AB= CCjkzlzzllaﬂ blk: ajlbll+aj2b\2+.“+ajnbnk

1
121
2 =
2 0 1]
<l 1

3x1
Bax1 Axxz — (
AB#ZBA
AB= 0

1 2| 2 0
EX: =
AB=A€ B= C
Linear Transformation (

Ix1+2x2+1x1 B 6
2x1+0x2+1x1| |3 .

)

Y:ijlgl B BX)ca@ueem-ow
2 v (C=AB)
X| [bs by {Wl}
X =BW= =
|:Xj |:b21 b22_ W2
Matrix determinants( )
A
Deter minants
D=detA=|A  A=|a, ]
_ _|Gu e
(2><2 )D—detA— = GO A3
2 A (5 N> o Y=
3x3 )
i A s
_ Qo Bof__ |Bn A, . |G B
D_a21 d» dy~cu T *
& Ao & @& % & &
(4x4 )
D= detA
gf ‘;‘f g‘i“ b B A | A &l |an a al .
a: a: a;:anasz Az Ao  Oo|ar Az Qoo T us|Aar Az Ay~ Ss|Qan
A, di Au Az Qe u An Qs Au i A Au (S

Az,
Az
Az

s
Az
s



(i)
(i)
Ex:

D=

Dol

=12-3(4+4)+0(0+6)=-12

6-3Linear Systems of Equations Gauss Elimination
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Linear Independence and Dependence of Vectors
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Linear System of Equation
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