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AEDBH
o fTHlERT MIVEHET 5.
o 1THIE RY NVOHHE % RS 5.
o NI MVEBREIMIZA A=V HRSE LS12T 5.
1751 % F W 2 R
(1) 2 eBA EDHRAGREZMRIZK S Z L2 HKS.
(2) THIREHNTHDOEIEEZT A MT S I A kD,
(3) 2 LA LD ABRARERTE, FHEMDRVEEICHAMERGIEE Z LA gD,

FEFHE TIZIRIGD R E R ARAMRRDPBE B NS, o THARED L <HVWSo NS, BDIFE
A EDETITRDND PN DEREIZ 22 DENPS Lom ) FITHIFEZ L.

(3) fFAAREUIARE AR R R DO AT EFH A RE. FEMRIE O ARRRRZRICH U TiE, $RELIET
EEH RS .
JEREZ AR (nonlinear curve)

FALEML (linear approximation)
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1 TFH&EXT ML (Matrix and Vector)

(1) #7512 137
B (BAB) RICHT %Y OEHE LA SO

(2) FRIDE Jik

o 2 GG DFRIL KR
3x+y=4 <3 1><x> (4)
— =
9r — 3y =8 9 -3 Y 8

Ny HRREARR % , , D3ODTIN—TITH
T, TNFNETFHE LTHRELT 5.

RIS D175 % LIPS,

o — kIR TREARTR

a11r1  + apry + -+ AT, = dy
211  +  axxy + -+ AT, = da
AmiT1 + Gm2T2 + 0+ apnTn = dp

i

(a) EDSEAKRDEHEOLIIHEO 7 ? (ERE s THEXSNTVS.)
(b) SiFRDI IO, ?

() 2UTEDBIZI > TIAITHER LA X\,

a

(il 2PN 37 E | 2 HY R E
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LB, CRRIZREARRZFR T 5 Z LD HKS.
o REUTH AITET SITHHBIZLATD LS ICHELS Z v k5.

A=(ay) (i=1,2,--,m, j=1,2,-,n)

17 (row) %] (column)

o LD A=(a;;) Ti& jD b, TNETNELSPITTES LW FN?
o 1THIIL THit x B TZDOREIARRKT. EDaqy; ik 1lch B, 2,
RITEDITHTH B LS.

o m=nCEHHDOHE LTHl% s,
(3) 47R2 ML EFIRY R L

o FRZ k)L (column vector): #2123l A 724751

(i)

o {727 ML (row vector): BEIZ1 ST A 721751

(B

VU e R R R 1T 3 HY R H
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o NI ML EIE?

RZPMVEFRESLAHMEZRORE., KEIZTHROE 1 DOBUETI WD, Hilzk;
DRITIZEO P OEMEE 1 MlA L UTEEEZ RS LTRSS 30w, HRZEHRE L,
IR PIVRFIRT IV TEHEZOND n HOELZREDOMEG L THI LT, K&
FHzERST I EVHERS.

4

nEOEEEFOFFE 72 I1XTRT P UIE (ZHBAE -2 ML EIER) 1, n R7EZEM
(n—22ff]) 1285 1 HERREINS.

o JHH, NI PVERTRITHIZEY (2 X dE) ZHWGE, Tk

ZFRY.
o ERTITE, o Rd T35 0%24005. 20T 51 L1
ThHdIEERT.
. Elx, FleiTE AN 2 72175,
( T11 T12 >
T = .
2x2 To1 T2
dy
do
d = . —
mx1 :
dm

(4) 1T FRER D s i
AL TIRABRRIZB TS Az =d WS i KEIRIIA R D 2 ODOMEL LT 5.

(a) 2 oDFTF A B Xz & UUTIZHIT EDE B D
(b) Az & d &2V L\ & I3 % kS 2 Db

THNEIMN O 2R E EAT VWS 720, 1 DDOBITDWTESRS Nzl ORBEHE IXE
BOEA RN, ULdio T, B L WHEEHO R B EIT 2 5.

4

75 E (Matrix Algebra)

VU e R R R 1T 4 HY R H
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(1) 7F AN pp.65-69 %&wis.

(2) MEME 4.1 (p.69) D1 & 2.

2 TR
(1) FL W75
A= (aij), B=(b;)DLF,

DFD, WAAUL, BTOHERBELWLA.
(%)

()12

for all ¢ and j.

p 7 N
(IL')( ) f;b,x: ’y:
Y 4

(2) 475Dk
o [UWGEDFHIOHME L, MFH RS,
o MIRIEAIFST 2 BRMA L TH % 5.

(f511)
3 8 4 1
+ =
9 5 27
2x2 2X2
ail a2 b1 b1
a1 azz | — | b21 bae | =
asr a3z b31 b3
3x2 3x2
(3) 2AH T —f5

ANT— () =TT S — [THOETOBERIZZDAN T —%2HIT 5

(%)

VU e R R R 1T 5

HY R H
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(4) 175D

o 1THIDME AB I3,

DRFDAELZTE 5.

12725,

Z D,

“ a bii b2
11 12

(a “ ) ba1  baa =
21 22

b31 b3z

ailr a2 bir bz b3 _
a21 Aa22 bo1r b2z bos
4 3 3\
2 5 2 |
9 3 8 3 2\
27 4 1 5

(5) 1FHIDE D FLD ]

THITIE, ez, B0 ERHRR .

RETYET 5.
(6) Y EBITONT
RN RPN N (L YAy RE
Quiz

3 3
(e) Zaxk = aZxk ZAREHE &
k=1 k=1

VU e R R R 1T

1+ X9 +x3 =

O RIZBIZEAE L UTHETYINH 5D, Th

3
Zj:l Ly

HY R H
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o BTN A BIRT 5 BEARVEY, BIELAE TOHSAREE, Yo P Y, 2

&L

o VIUREMVSLITHIOMEMHEIZER T DI EAHKSD.

ailr a2 b11
a1 a2 bo1

2
Cij = Y airbi
k=1

FERIZEESTLTALD.

DI,

C11 =
Cl12 =

C21 =

Co2 =

FRRE
(1) 7F AN pp.70-78 &L

(2) MEME 4.2 D 1-7.

VU e R R R 1T 7

bio o €11 C12
b2z C21 €22

(1=12j=12)

HY R H
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3 RIMLOKREBIZDOWT

(1) N7 FILVORE
R MIVEFFHO—FEIEER WO THU K 2 X THIT 5.

4 2
u = 2 V= 1
5 2
u'v =
wv' =

(2) N7 M IVEHE O AR
ZIZTR2WMITDT —ADAES. n XY MV S n IRGEERIZAR 5.

(a) XZ Ml = ( ; > oru = (3 2)DRMFHRE

ud v BEFEUMERN. F (0, 0) 225 uor o DIEFN % 2 IRICDREEEIZ & 5 72 1
(3, 2) N1 ADK (HHER - 72#57) 2L, TRIREND S M u ~BET S HE—
DEMEEEZE RS I 28D,

VU e R R R 1T 8 HY R H
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(b) RZ bV DRAH T —FH

(c) XZ MIVDnjk vz(l) u:<3>
4 2

RZ MLVDORI

u+v=

R MDD

v—u=

VU e R R R 1T 9 HY R H
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(d) X7 PO 1IREEE (LIROHD 50 EA)

wennms(1)2(2)- (1)

X AERDHZRD LKA BFERKIC, OO 2HZRL, TIIEROEZRZLT
WIHIRERTE 5.

Z kivi = ko1 + kova + -+ + kpup

i=1

72720, ki \FATT—, v lERT ML,

(3) 1 {X%¢JE (linearly dependent) & 1 &M (linearly independent)

EEL N7 Mo, vl TRNODIHD 1L DOPED DT MLD 1LIRFEG & L
TRINDLE, (ZLTEZDORDOA), 1IXMELIFIENS. £ 5 TRV,
1S S XN S .

<w)m@30@&7r»u1mﬁ@.m<3>,u2<;>,%<§>

1IRBEER S, BRTEODORZ ML 1 IESTHRIND S,

3'1}1 - 2’[]2 = V3

<~ 3v; —2v9—v3 =0 (=721, Oii( 0 0 )'@t’D/\? rav))

EFEITLH. T, TIEEE 1M 2 TFOLD ITHEHRTE D

EFE2 mIRTGDORT Ml v, Y0 (kv = Omxa Zii72T &S 7%, £2THE
OeR5ZEDRV1IMMDANT — k- ky DFIET DHE, TLUTEFORD
ALRRIETH S, ), ETODIIZDONVT k=0 THBHEDOHA LR X
N3%51E, ZNS5DORZ MUF TR TH 5.

VU e R R R 1T 10 HY R H
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(4) 1 IRGEIE DBl F 3L

) ()

FowdFnor—2s—FdMuD
= AT H B0 S DI R]E B,

(5) 1 YOHHT 0D B8 T 34

() ()

VU e R R R 1T 11

. 2DDORT MU

HY R H
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ED v & vy & 1 IREE TR, FATWLEZFE> TR LOEREDORERRT S &0
Hk 5.

R 2T EMIZBWT 20D 1 MR 7 MUVDIRDOhIIE, TOZEBIZEIT5
fDETDORTZ M LIZINSD 1IREEGE LTREINS.

%
QIRTERT NUD I DU ED BHE, 1 NI D BEIZDIXZTDSHOD OFT. B
DDORT ML, BTEFD DDRYZ MLD 1 IRFEETRINDED S,

(6) 2 N L7

(a) 2 DDMLARNT MLuB X v D LIRFEGIZE o TES N2 215G T LD 2RI

EIEIENS.
e 1 DDORY MILTIL UL FREZR.
o 2IRILZEMEES (RD) DIT DPLEDRZ R LIV S 722\,

20D VRN R T MLy & v, 2IRICZEMZRS &V, T 56I1E 2 Ro6%E

o 12om AN

S Re0) Th-T, DRKTIER. RERS, 2L
I MNVDNDIRBENE, TNON 1IRMNITH BRI 220155
Mo,

o Fiz2oDRZ b, & EHEATHLS.
Ik NONCERY)) 220135, 2
WD TZ 7D b i, ZThs 2202

FMLVDERITEE W, ZULTZJ 7 TlE, 2R ZMIFEELINS 2 DO

Lo TiROGNZHEDE LTHFDONATNS.

VU e R R R 1T 12 HY R H
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e (1 0)2(0 1)D&DIZ, i ZBHOEASN 1 TENLUANDHKS 0 TH BN
7 MV %E RTZ RNV EIER,

(b) FRGIZ, 3RTERZ MVZERIE, 3UGERY FLORATHD, 300

3IWITRT MNVIZL->TIESNS (p.87 4.4 XBMR) .

(c) n-ZEINDILED FRRT, n-ZBMIE, n-XT7 MV OEKRE U TEHIND. FAFHIZ
IR VDS, n-ZBEIE, 2TH 1SR (nHOEZEEZRFD) nflOBANRS ML
DERIZE>TRONDZEDLLTERALNS.

SRR
(1) 7% A b pp.79-88 ZH L.

(2) #HERE 4.3 D 1-6 (p.89).

4 HHERI, BEEES L UOEER

Ba, bIZDOWTURAEAL 151 A, BIZDWTEAR AL
IEDO AR a+b=b+a
FIEDO W HIRA:  ab = ba
IEDOREEER: (a+b)+c=a+ (b+c)
FIEDFEATER:  (ab)e = a(be)

73 B TR AL a(b+c¢) =ab+ ac

SRR
(1) 7% AN pp.90-93 %L,

(2) MEME 4.4 D 1-5.

VU e R R R 1T 13 HY R H
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5 BATHEFITI

(1) BAif7%] (Identity Matrices)

M1 THERD OBEHED D 1141

2X2

4x4

o HATHIIIFD 1 2T WVWS
lxa=ax1l=a

IA=AI=A

B A :(1 2 3) DI,
2x3 2 0 3

I A=
2X22x3

A I =
2x33x%x3

e A I B =

mxXnnXnnxp

o (1) =

VU e R R R 1T 14 HY R H
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(2) %475 (Null Matrices)
BERPETED., EHITHITH D BT,

0:000

0 0 0

e A+ 0 =0+ A=A
mXxn

mXxn mXxn mXxn

A O =0 XU 0 4 =0
gxn

[ ]
mxXnnxp mxp

(3) 175 DRE
o BMDLGE, ab=07%5 arbd¥ O,

(IO, AB = (2 4) (‘2 4) -
1 2 1 =2
o BMDEGE, cd=ce’2bd=ce¢ (F7z7ZLcA0&9T5).

AHOBE, C=<2 3), D:(l 1), E:<_2 1)033%,
6 9 1 2 3 2

CD = CE =

ThHh->TH

&0,

(1) 7% AN pp.94-96 Z5nLs.

(2) MEME 4.5 D 1-3.

6 ¥RETHEHETI

(1) 45175 (transposed matrices)

2 EANHR 2B D.
2
4 9
B tig B/nxm
mXxn
15

VU e R R R 1T

HY R H
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(2) #REATHIDMEE

(A/)/ —

(A+B) =

(AB) =

(3) Wif7%] & £ DMEE (inverse matrices)

o A DWifTH% ERY.

e AATt=A"1A=

HgELoNOREETD 2%, BB RIZETWS.
o ADWATHIIE AN THIORDAERI NS, LrL, £TOD

TTHIDHATH 2 5D L IE PR S 7,

( TH DI LIZHFTHDPIFAEST 2 R/DBEFRETH Y, TRFETERV.)
FTRIANHEATE 2 HF D = A

TRIDRHATH Z Rl 70— AR

o WATHIDHATHNIITDITH
(A t=4

e AMnxnio AV EH nxn.

o b LIHTHINFIET N, TNIE—ENTH 5.

. (AB)_l =

o (A) L=

VU e R R R 1T 16 HY R H
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(4) WATH & 4500 S5 R AR DR

€T =
(nxn) (nx1) (nx1)

FRRE
(1) 7F AN pp.97-103 % L.

(2) MEME 4.6 D 1-5.

VU e R R R 1T 17 HY R H



