>

20115187/ EF+8 + 2=

=3kl (000304)

- Linear Algebra Matrices, Vectors, Determinants. Linear Systems -

2011. 5. 6 (2)

Zl 74 O
ARF
(kimkm@yonsei.ac.kr)
I‘,ﬂ,/_'“lz*w5 A‘" == [H-n-p—| % 2011 157 2AU4L5H

@54 SEJONG UNIVERSITY < 4491 (Kim, Kyung Min)


mailto:kimkm@yonsei.ac.kr
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(Matrices, Vectors: Addition and Scalar M ultiplication)
® Y (Matrix) : (=2 &) ALY 2oz 2S5 OH) HIZSH =
- YA (Entry) = QA (Element): B0 HEEE (22 8t2)
* #(Row) : =EH
- S(Column) : =&H
® YIE (Vector) : & JHQl HOILt S5 PHE HS
- SH8IH (Row Vector) : GtLISI 8oz Y

S I E (Column Vector) : otLtSl 22 4
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

® Ao AS(Equality of Matrices)
Do JI|JF 2ol USHE AAS0 2F 22 &2

@ Ol JIY (Matrix Addition)
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A+B=B+A c(A+B)=cA +cB
(A+B)+C=A+(B+C) (c+k)A =cA +kA
A+0=A c(kA) = (ck)A
A+(-A)=0 1A =A
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

7.2 #HHO| Z(Matrix Multiplication)
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(Matrix Multiplication)

02t

(xp BB p_|p O Ba % mxn#B p_|g [0 2% ndb A2 200}

n
o= Cjk:Zajlhk:aj1b1k+aj2b2k+"'+ajnbnk s FAZ ofs mxpéo"'aaﬂi
j=1

oI =Ct.
< AB= EaZXIe BA= DX &= = UL
® HAEO ZS H|JIEA (Not Commutative) 0ICH. AB =BA
o AMHO Z0f OIS HAHA

A(BC)=(AB)C (& H =|(AssociativeLow))

(A +B)C=AC+BC (2t & Z\(Distrivuti ve Low))

C(A +B)=CA + CB (2t & =|(Distrivuti ve Low))
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

B Matrix Multiplication
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Matrix Multiplication
s o ; b
dy Ay a,, Wou b b,
e n_ﬂ s (.f? ! 5_31 B EJ?R
\ I:"!I:l'.ul ﬂml o ﬂmp ? E}pl bpf bpn ;
ayby +apby +---+ ﬂlpbpi ayby, +a,b,, +--
aybyy +ay,by +---+ azpbpl ayby, +ayb, +--
ApyDyy + @yDyy +- +”mpbp1 by, + Qb + -+
P
= Z”mb@-
k=1 !
A,rBpin =Con- (A2 Ho| = peol Bo "o = pJl

+a, b

1p~ pn

+a, Pbpn

mp—pn J

N
N
02

ey

]

AN
i
! \ I

Sk

¥ SEJONG UNIVERSITY



Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Example Matrix Multiplication

_h

Solution

4.947-6 4.(=2)+7-8) (78 48
(a) AB= =

3.945.6 3.(=2)+5-8) |57 34
5.(-4)+8:2 5:(=3)+8:0) (-4 =15

o) AB=|1CH+02 L(3+0-0 |=| 4 3|
2.(-4)+7-2 2-(=3)+7-0) | 6 -6

BA =
(@)%l M {48 82 )

bl ME BA = Helgx| as.
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B Matrix Multiplication

mxnsEn pxloedelgle] 22 mxleo| EHE|Z} =

—4 2”‘[1‘1 (A +2x,
3 SKJ\:@ T\ BedsE |

3 =ML 5
3%+8x;, . DY

B Associative Law

A(BC) = (AB)C

B Distributive Law

A(B+C)=AB+AC.

(B+C)A=BA+CA.
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728803
® = HE Ol MX|(Transposition of Matrices)
g SOl MZ B 2HE HHE
a; 8y v Ay
&, B A
A_[ajk] = AT:[ J]: :2 :2 " :2
[ @ 8
o YN e AXe FUAL0 260 a2 X @ASS M2 HiE H0ICH
e MX| HLO Cist B
3 2 -1) (3 6 2)
TY _ T 5
(") =A A=|6 5 2| L AT=| 2 5 1
(A+B) =AT +B' 2 -1 2 4
(cA)" =cAT
(AB) =BTAT (5
- BT —
B=(3 3) 5 t J

ruE

s3] #Eol Bt} ZoE ME,
(A+B+C)' =A" +B' +C" ang (ABC)' =C'B'A".
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

(Special Matrices)

= =
o [H& 3 (Symmetric Matrix) : MXIJF 2ehol D 22 FYHHE (AT=A)
o

BHCH 2! 8 & (Skew- symmetric Matrix)
MEOF =ee mzo 20 de My (AT=-A)

AT=aA0/H mxndd A= X (Symmetric)

1 2 7 28 1 -
A=|2 5 6 5 AT=|12 5 6|=A
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® S5 3 (Specia Matrices)
° & (Triangular Matrix)
- A28 & (Upper Triangular Matrix)
D RO AES ZE6ld O fIBe

« OleH &2+ 8 & (Lower Triangular Matrix)
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72dg@o Z
® (H=23& (Diagonal Matrix)
DA HOIABH 00| Otel AAE JHE == U= JFgdd
- AZtet Y (Scalar Matrix) @ FH2LAH FAS0| 2F 22 MY
- SRS (Unit E£= Identity Matrix) FUHZE FAS0| BF 12 2=
(700
. . O L@
Diagonal Matrix (CH 248 &): 2
ol i
(5 0
mzsz Aol gL a7t 25 Zow: Agel 88 (Scalar Matrix). o 5)
FOZ4 A7 25 10 2ZeidldE: @ E (Identity Matrix)
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

738 A UHA Gauss &~ HE
(Linear Systems of Equations. Gauss Elimination)

O HEOIEYNA, Y, HIHUY

o HEUYHA
B+t 8%, = by & & oA, % b
aX bt aX b, L N L
am1Xl+.”+amnXﬂ:bm _a‘ml amz amn__Xn_ _bn_

- . This system is homogeneous
« M XA & gt A Al (Homogeneous Simultaneous System)

5x, 9%, +x,=0
bjj} 25 00 &R Xt 3%, =0

4x,+6x, —x; =0

« HIHIXHH & & A& Al (Nonhomogeneous Simultaneous System)

o
oA

&O-IE 6}L}E OOl OI‘LL| g—?— ms%}'@fﬂniﬁﬂﬂﬂhﬂﬂlﬂgeﬂf{\lﬁ:

2y, #8x, +6x,= 1
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Sy UFAo HBEH
(a, a,
I
[ 8m S

Hl %= 8 & (Coefficient Matrix)

ofl & & (Solution Vector) : X

=HoIsH™
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Augmented matrix)
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Example

B Augmented Matrix (H7}8&)

2x+6y+ =z=7 2u+6v+ w=7
X2 T==1 u+2v— w=-1
Sx+7y—4z=9. Su+Tv—4w=09

- = dHiH Al of

SN B = - Sl

H

A= gojHal A2t d=itg AIESI dEE F4E

Lol
= =

][]
rir
1]

F(AFE =Xlol] 72

—_

- M7l & (Augmented Matrix)

dy Ay ay, | by
Ay ly a,,| b,
. aml I'qu'ﬂ'?’ ﬂI]lml bm
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim) ?.

Example Solving a Linear System

oS GEYHAE FAL

254634 %=1
Roepdas— ge==)
5Sx;+7x,—4x,=9.
Solution
Vo - g e = . o R S
2%, F6x,+ =1 x4+2x%,— n=—1 X2, — X==1
" s s s : " - _iny .
A S X +2x,— X =—1 Ry, 32114‘6134‘ =T 2R, +R, 3 2%, +3%,=9
SI!._'_?.TE _41T3 :9- 5-"-‘1 +TI2_41‘3:9. 51'\:1—|—7I1:2_ 4.1'3:9.
¥ 28— F==l
= b, 2%, +3%=
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£ FEe = e X —4x;,=-10
/ . ~ J— 0 - SRR | . -9
{IIZJR}_ N :\3"—?13:? __'-Rl‘i‘Rl 5 .12—1-?1'3—?
- ¢ —4x,=-10 % —4x,=-10
2 3 9 /
IR, R S (2/1DR, :r2+§x3:§
1__3'_‘{3:5__;5_ .-\-3:5.

oi7|M EEl £ Adigeolel BaC)

X, —4x,=-10 x =10
(-3/2)R;+R, _ ., =3 4R, + R, Y, =3
X, =9 X;=3

oizlub™Alel 3: x, =10, x,=-3, x,=50|c}
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B Elimination Methods
Gaussian Elimination (7192 2£44%): Row-echelon Form (#Ajci2| &) el =2 HElksioh
- 00| ofd "ol 2| HE2= 00| ofd 4= 10|Ch

- oi=5l 00| ofd HollA ofel Mol A wM UL 10| Slo| Mol Y= 1 Bof 2E=0 L} 2c),

1 5 0f2
=2 2

I am[o{}l 62_]

5 0 olo 000 0 14

Gauss-Jordan Elimination: Reduced row-echelon Form (7| 28 AlCl2| &)
2loll @Ak Row-echelon Form (#Alciz| Z)e| EMof| =715}H04

XL 18 ZEsle ¥o| ol faE 25 oo|ch

ci2 #22 25 Reduced Row-echelon Form (7|28 Alci2| &)o|ch

00 1 -6 0/-6
000 0 1] 4
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g e Eotg
2X + 5%, =2 2 5 2
—4x +3x,=-30 -4 3 -30
Stepl X= &H ¢ H B A0 S o & =, 012 & YW A0 Gt
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| (Elementary Row Operations. Row-Equivalent Systems)
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= Ex3 4009 OIX|22 2= 34O AEoget™ Al 2|1 00 HE6ts orglel &g s It
Zl GI2Ig™AIOl SiE n5te °
30 20 20 -50 : 80 3.0% + 2.0, + 2.0%; — 5.0, = 8.0
06 15 15 -54 i 27 0.6X% +1.5X, +1.5%; —5.4%, = 2.7
12 -03 -03 24 : 21 1.2% —0.3%, —0.3%; + 2.4x, = 2.1
Stepl X2 A A
MM AN —0.6/3.0=—02H 5104 S BT 2 A A0l T 52t
MM 2= Alg —1.2/3.0=—-0.4HH 504 Al B R &= A0 Tl 5t
30 20 20 -50 : 80 3.0, + 2.0, + 2.0%; —5.0x, = 8.0
0 11 11 -44 : 11 [28+(-02)x13H 1.1%, +1.1%, — 4.4x, =1.1
0 -11 -11 44 : -1.1|38+(-0.4)x13 ~1.1%, —L.1x; + 4.4%, = -1.1

Step2 %2 AH @ FHM LIAN 1YL1=1u1 5101 Al HM LA Hotet

30 20 20 -50 : 80 3.0% + 2.0, + 2.0%; —5.0x, =8.0
0 11 11 -44 : 11 1.1%, +1.1% — 4.4%, =1.1
0 0 0 : 0 |33+28 0=0
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E Ex4Gauss 2 HES oot EMGHA| = HEHEAN HE
32 1:3
2 1 1:0
6 2 4 : 6

Stepl X2 A
M LA _23HH otod & EHm & E A0 O
of

3 2 1 3
o -1 1: on+[_3}1§3
3 3 3
0 -2 2 0 | 38+ (- 2)x 13t

Step2 %= AN M EMANMA %S5 A

3 2 1 3

0 —% % 2

0 0 O 12 360H+(—6)X260H
D=0l T AEHEHAEZ HE XA 2=C.

3X, +2X, + X, =3
2X + X+ % =0
6X, +2X, + 4%, =6

tet.
| Ciotet
3X, +2X, + X, =3
_} +1 =-2
3237 "
—-2X,+2X,=0
33X +2X,+%X =3
_1 +1 =-2
37237 "
0=12
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74 AR SY. B H S WEH B
74 X S8, HES A=, HEHS2
(Linear Independence. Rank of a Matrix. Vector Space)
® HE2 X =g S54
Cay) +CAy + o+ Gy =0 (C: 222, ariE)
- @Xt S8 (Linearly Independent) : 2 ¢, =02 W2 9 A0 &=
- 2Xt S5 (Linearly Dependent) : OE ¢, #2000 < A0l 2t
@R M| FCHem
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=Y, R4

H

(Solutions of Linear Systems: Existence, Uniqueness)
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)
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Using the Inverse to Solve Systems

n7ie| o|X| XX, . X off #Eh mle HdEldiEAlE

b

1

b

X -|—|!1'11."rf2 o ey B ¢ A 5

In"'n

d

a.. g +a.,x+--+a,x, =b

mnTn m

Dl J;!% E‘;:’Fétéj-?é-ij AK:B_E._% #‘__ ?l':1' G:E?IJ":I
2 a,, % | b,
G-J,l sz a’!l T-" b—_,.
K| "B "B o X=| -~ B=|
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)
B Special Case
As®Z AJF nxno|lZ, A7} Nonsingular #Z0|H 2FH
X=A7B.
Example Solve a System
Asgdel qBE S olSsl0f i3 WHAS FAIL.

3x;+6x, =16
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Example  Solve a System

Asdzel S@EE 0/23t0f oS

k2

22+ X;=
5%, +5%,-+6x,=—1

—2x,+3x, +4x;=4.
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

76 EDAS : 2% L 3% #HBA

(For Refernece . Second- and Third-Order Deter minants)

® 21 3 & Al (Determinant of Second Order)

a, a
DﬂﬂM=i é=%%—%%
o M5 0IEIR Al
Cramer®| & &I
a,% +a,% =h ramer= .
a21xl+a22x2:b2 D=0

b a,
Xl:bz Ay _ha, —a,b,
D D
ay, ﬂ
_|anx b|_ab -ba,
=T p T D

e g
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

® 33X & & Al (Determinant of Third Order)

a, a, a;
D=det(A)=|a, a, a,
Ay, Ay Ay
Ay A _ |a, al |a, a,
= — +
Ma, ay Yy, ay T, as

= Q189,853 — Q18938;, — Ay A58y + 8y Byp8a3 + 818,893 — 85,839,

0 NEAHelgtX Al

O O T

o

a11X1+a12X2+313X3:b1 Cramer®| & =l

8, X + 8%, + 8% = b, > xl:%, Xzz%’ X3:%
a:2)1)(14"332)(2‘*‘a:asxs:Q D=0
b a, a;, a, b a; a;
D, = bz ay 8y, D,=lay bz ay, Dy=la, ay
b, a, a; & b ag A3 Gy
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Example 1 Cofactor Expansion Along the First Row ——
(2 4 7
A=|6 0 3

ol mf det A 7517
1 5
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Example 2 Cofactor Expansion Along the Third Column ==

6 5 1
A=|-1 8 -7

ol mf det A 547
-2 4 0
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

el HIHE ol=25HH

|

0%t

=2 Al
=1

rr

75t

o

Cofactor Expansion of a Determinant

A=(ay)p,0l nxny¥z@Y m,
Aol i—3lo] ut= detAe| Cofactor 7l =:
detA=a,C,+a,Cr+---+a,C,.

Aol j—<oo| uw= detA o] Cofactor M7H<s:

= + 3
det A G1;-C1;~ﬂ:;cz;+ +an}.l’_.,y..

23 = o2 3ol o=ch

+ - 4+ - +
o g = el 2k M
el & + - + - +
B B o Bl A= =l S S
el sy ol + -+ = o+
4 » 4 matrix

1% i matrix

HH =2 pxpaldz
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Example 3 Cofactor Expansion Along the Fourth Row

5 33 M
{63 3

A=
1 1 6 1|2 m detAssp|
10 0 =4
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Al Cramer 2 & =

~
\l
02':

7.7 HE A Cramer 2 EH=!(Determinants. Cramer’s Rule)

® nX} @Al (Determinant of Third Order)

a & - &
D=det(A)=| 2 2 T

Ay 8y Ay,
n=101H D=a,

n=20% D=a,C,,+a,C,++a,C, (j=1 2 -, n)

;n=n

E£=D=4,C) +3,Cy +--+a,C, (k 12 - )

)l:" CH =l or
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

7.7HSEA! Cramer 9 & =

Cramer’s Rule

detA=00|8 nxnAl2" (4)2 sis

S det A, = det A, i det A,
odetAT T detAT T " detA
Proof
F(ﬁll C21 (-;,1 wﬂ?]
Gy o = €5 1|
X:A_IB: 1 _1‘- ol :‘fh __
det A : z :
I'\C‘IH CZH o Cmr kbn.

(BCyy +5,Cyy +--+5,C )
0 bCpy +b,Cpy +---+5,C,5
detA :

LB DO b

nn

n ok

i det A "~ detA

bC,, +b,C, +--+bC, detA,
= 2 = (EXH= k—<oi| otz Hoys detA, of ofel FIY)

) M Fem
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\l
\l
02
e
>
M

I.CramerQ Y

Example Using Cramer’s Rule to Solve a System

3x,+2x,+ x;=7
%= %03= 3

Sx, +4x, —2x,=1.




Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

7.8 98 Gauss-Jordan 2 HY

7.8 SdHE | Gauss-Jordan 4~ HHEH
(Inverse of a Matrix. Gauss-Jordan Elimination)

® A3 (Inverse Matrix)

At A=[a o sz o AAT-ATA=]

- M (Nonsingular Matrix) : S8 s 2= 3L
- S0/ (Singular Matrix) : SHES 24X 2= HL
- dEiEZ JIXH O dsE2 RAUGHH

o N3Ol =THY

rank(A)=n < A= HEH
rank(A)<n < AE S0/#&

gy Mot
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

7.8 98 Gauss-Jordan 2 HY
® ol (§3t K5t Al - .
EO.”EH T Cll C21 Cnl
B} } 1 1 |C., C
nxnd&E A=|g [ AHH2 A'=——|C [=———| * 7 "
2 A=lafo = detA[ i det A
_Cln CZn Cnn_
C,= det A0l Ala, 2l 01014
A:Pl a”}SI%ﬂ'éﬂ%%A-lz—l {aﬂ _a”}
a21 a22 det A _a21 au
-1 1 2
EEX3 A=13 -11
-1 3 4
-1 1 1 2 1 2
detA = -1(-7)-1-13+2-8=10, C,, = 2 4=—z Cy = =2, cﬂ—_l 1=3
3 1 -1 2 -1 2
C12=_1 =—13' C22=_1 =—2' C32=— 3 1:7'
-0.7 0.2 0.3
3 - -1 -1 1 1
Cl?’_—l 3:8, C23_—_1 =2, Cy= 3 _ =2 = A" =|-13 -02 07
08 02 -02

s

0 M| F ot
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Finding the Inverse
Oy
A= ol Z=
ay Ay )= 7
Cy=ay. Ch=—ay. C;y=—a,. O, =ay
" a a : a a
. 1 ‘12 ol L | 2 s b
21 LY» —d, 0y, —ay y
L3 1 Gy~
yy G O
A=la, ay ay ol H=
Ay Ay Ay
y y ly Iy Hlp
lTu s Ciz S C13 = ==0|ch
a a a a a a oo
32 U 31 33 31 32
i/ ]
1 Ch Gy Gy
) -
AT = G Gy G
det A
3 Cun Gy

& Gauss-Jordan AHY
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Example Inverse of a Matrix

/1 4-.
z[_z 10]9—: oy g T2t

& Gauss-Jordan AHY
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

Example Inverse of a Matrix

22 0
A==2 1 1o aamg 2sm
3 o 1

& Gauss-Jordan AHY
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7.8 98 Gauss-Jordan 2 HY

® Gauss-Jordan 2 HEH0| 28t S 2 A
nxnd & AQl Il E A'S Z2EGHI| st LY
Gauss 2~ 1 &
A=A 1 1] » [ 1 K] = A'=K
= Exl -1 12
A=|3 -1 1 )
-1 3 4
-1 1 2:100 -112: 100
[A i 1]=[3 -11:010 = 0 2 7 3 1 0|23+ 3x13H
-1 3 4:001 0 2 2: -10 1| 3134
11 2 1 0 0 1 -1-2:-1 0 07 -1
= |0 2 7 3 10 = [0 1 35 : 15 05 0 |O05x2
0 0 -5 : -4 -1 1|33-23 00 0.8 02 -02|-0.2x3H
1 -1 0: 06 04 -04] 13+2x3 100 : -07 02 037+234
= |0 1 0 : -13 -02 07 [28-3.5x38% =|0 1 0 : -13 -02 07
0 0 1: 08 02 -02 001 08 02 -02
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7.8 98 Gauss-Jordan 2 HY

Example Inverse by Elementary row Operations
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

7.8 98 Gauss-Jordan 2 HY

st A=|a, ol sisiziol Z20 < a =0(j=1 2, -, n)

-05 0 0

=Ex4 A=l 0 4 o]
0 01

-2 0 O

A*=| 0 025 0

0O 0 1

o
I
02t
0
Lo
9
02t
e
>
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

® 0| Tl (HE SOl HE. o4
. #O| D2 MEUYE0| MBS LECh AB#BA(LRHO
- AB=0g i A=0 £= B=00| Ot =% ULt

« AC=ADY M C2D Y =& QUCHAXNO Azx0Y HHZ).

oFF Y =
A, B, CEnxn&&Z0|ct oA,
AB=AC 0|, B=CO|LC}.

- rankA=n 0|3 AB=02 B=0= 2|0|&tC}.
AB=00HAMA=00/12B =003 rankA <nO| 2 rankB <n

« rankA=n 0|22

- AJI S0/€0/H AB 2 BAL Tet S0|HZ0ICt.

Al -

—~ .

o2t

==}
=

I

9

o2t

==}
=

det(AB)=det(BA)=det A detB

7.8 98 Gauss-Jordan 2 HY
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

79 HIHHZ 2, LHE 32, EAHE
(Vector Spaces, Inner Product Spaces, Linear Transfor mations)

® Al8IH I 2+H(Real Vector Space)
- HIHO A : a+b
Jtetd(Commutativity) a+b=b+a
2 8 &(Associativity) (U+Vv)+w=u+(V+w)
S 8 E{(Zero Vector) a+0=a
a+(—a)=0

i H(Distributivity)  c(a+b)=ca+cb

Uil J(Distributivity)  (c+k)a=ca+ka

8t A(Associativity) c(ka)=(ck)a
la=a

iY HI AL

7 M| Zrfotm
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)

® Al L X B 2+H(Real Inner Product Space)

LH & (Inner Product) : (ab

1 884 (ga+ab,
2. H& A (a,b)=
3. 29 XA (aa)x0,

& 1) (Orthogonal) : LHEOl HQol & i

© B0 20| £ = E(Norm) : [a|=(@.2)

o SR HIE (Unit Vector) : 2 0|Jt 101 HIF

Cauchy - Schwarz £ S 4! : [(a,b) <|al|b|
42224 farb]<[al o

BHABE S Ja+b] +a—b|" = 2(d” +[o]°)

g A\ \F

f‘ﬁﬁ«% M FCyjerm
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Chapter 7. Linear Algebra (Lecture Note revised by Dr. K.M. Kim)
7TOHMEHIZ WEIS2H X
t Xt (Operator)

&h(Transformation) &=

HyE U3

H 2t (Linear Transformations)

® 2 XtH
« XOIA Y A& (Mapping) =
» &2t X 2 M x0l CHoltd =2 Y 2 R et #
* FE & & At (Linear Mapping) £= & XtH &H(Linear Transformation)
ool A2tet cOfl THaHO

X 2 &9oo BiIE] v, x 2t

* F(v+x)=F(v)+F(x)

* F(cx) = cF(x)
s o=
® R"BUUHAMNR"S2A2Z2 LXHAE
g2 840t
A A0 2o =0 &L
TR 1%]
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- of

—1 11
|_Eu'|-

: pp- 401-402 252X

¢ =X (Homework)

- o

=t pp. 330-331 Review Questions and Problems
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<+ Material Download:

- http://blog.daum.net/kimkm79
» ZO|Xt=& Click!
» 7HH| 0 2|WLECTURESWAdV. Eng. Math. Click!

< ¢i2tX{: 010-8237-1563 (C.P)

< e-mail:

- kimkm@yonsei.ac.kr;

- kimkm79@gmail.com

£ap M FTer
:, ! SEJONG UNIVERSITY

59


http://blog.daum.net/kimkm79
mailto:-kimkm@yonsei.ac.kr
mailto:-kimkm79@gmail.com

