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RZ MAPERYZ FLEMIGEIEZEBEEZ S, 20k 2 ZEb%E TR (function) ) 2idWb3, BB
(mapping) ¥ & FEEZ T TIERL. &0 —WNREED LEENOHIEEEBRL EX05TH S, LirLAL X
N7 —fEEROEVIREDS & Tikann 3 %o

EBE VW 2RZ MVEME T2, Vo W ADE (mapping) % @AE (linear mapping) ¥\ 5,

(i) f£& (any, arbitrary) ® 2,7 € VIZH L. f(ZT+ 7)) = f(Z) + f(V).

(ii) EED Z eV, A T7— a WL, f(aZ)=af(7D).

1 RITEBERIEL f(2) = az THIUI, a(x +y) = az + by, a(az) = alaz) TTrH, HEDEITTHR, LrL
flz) = az+bb #0) TEHEDLEFEA, f(0) =0 TRINIRD TEA, X7 FAZEETIE f(0)=0 TF,
PROLIER—JERNEEHATEEEL xS | ZOMWHEIZ, b LOZEBTON., AH 7 —FOMHEEDL, GHRL 2
MTOEBICIET 2L VWVWET, TROBEHAENMRIND EWVWS 28T, —REME ZFAZETHVWLIELEHDHD
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BIHER [V o W IBWT,

Bi% f D% (kernel) Ker(f) = {T eV | f(T)=0 € W}
Bi% f O (image) Im(f) ={f(V)eW|T eV}

ERLET, BRI 1AL ELESLT, ZLOADPOMBIEIND V OE7ZEMEZZR L, Bd W OFDZEMTH %,
BEROEHERTHLBE L IZD BV REAOENTRAILTEL, N7 MR X 28RS 23— 22T bl
DIRAMBEEIEHOXTTH Y, dim(X) =n & FT22, ZOHPEMY C X, EXMEB YL Cc X v35L,
YooYt =X ZMRT 2R MLOfEEE dim(Y) + dim(YL) = dim(X) = n 2 LE T,

dim(Ker(f)) + dim(Im(f)) = dim(V)

7z RITEIR (Theory of Dimension) W5,

X
Bl V=R W=R L., T=|y ,ru:f(v)=< T )2:3‘50 ZorE (i) Ker(f), (i) Im(f)
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FFICHLIWT, (i) f(T) = 0 BRZ MARSTEL L, { s THEPD, VPR D
2r—y+2z=0
. v (AXE) EwaxsEASER0MERICEr SRV, FEAXORIE, 1 HOEEERH, —o < c <
oEbBW, z=cy=302z=cThHb, LEP>T, c FEEDEKTEHL 5. ZDZEMIT (V) =
1
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o, TR EHLHE (BEITHANDEE) 5. rank (2 . 1) = rank( 0 ) = 2 T.

dim(Im(f)) = 2, ¥%& 3¥HDODRZ hLiZ (;1> = (-1 (



Bio T () = <<1> , ( 0 ) (=1) <1> +(-3) <_1>> - <<1> , ( 0 >> 5T 2 HO—JHMIT I W = R?
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dim(Ker(f)) =1, Im(f) = <<;) ) (_01) >7 dim(Im(f)) = 2.
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Zefi % E D BRI TRV, HE—20DRZ ML ERTEKIZ. FORKICL->THRRTZIeMNTE
%, TITIERT MVZERD S HODZERBANERT 228475 . 2 DDXRT bVZERIIH U TEERY ML TOR
BREHRT 2175, REUTHEEZ 5, WONDREEMRE =T,
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Fl—DORZ FVZERADEF f:V =V OflZZT 2,
WA/ FUAHRNRZ MLTORS T — MET (ER A > 1, fiih A < 1):
f(@) =7 (EM(LEN =1/]2))

B8 (projection) 7, @ WML T, 7 ® @ ~DIEEF (orthogonal projection) & i&

Pro‘]?(a):a,‘a,a: FiE a
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BRBR (reflection) FEMIDS (n1) TH B L &,
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[B1%5 (rotation) MR 6, ¢ £ LT
N cosf) —sinf\ _,
f(@) = T,

sinf  cosf

1 1 0 —sin6
2 WITZEM R? I3, FErERL ( ) (0> REGRLT 0 2 AT 5. ( > — (COS ) <O> — ( s )
0 1 0 sin 0 1 cos 6

0<0<7/2725 EQ x5 1 RITHED, IED y MIORIZE 2 RBANESL, LEdioT, 7 = <$1> =
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o) — T _ oty 1 . 0 . 1 . 0 . cosf . —sinf _
v = f( )_f((l’z))_f( 1<0>+ 2<1>) 1f((0>)+ 2f(<1>) 1<sin9>+ 2(0059)
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x1sinf 4 x4 cosf sinf)  cosf To sinf  cosd
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— — = 1¢ — —> Y1 _3/5 4/5 x S
Bl R? € Z, 7 »ORUZEMADERT, ¥ = f(7) & = M EEETIL,

Y2 4/5 3/5 i)
r1+y1 x4+ (=3/5)x1 +4/5xy 11+ 229
Y1 = —3/51‘1 + 4/51‘2 X 9 = 9 = 5 o = N
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ADMIFIZBWT, HEDPER Y = 2X LOSTOREEZRZDIEET, WO 32T ML) 2 S ERE
1
(X,Y) TOEMY =2X KHLTHENMTH 2, ZOXSICZDEBRERY MLORBETEZ S L U = <2> b

L. Proja(Z) = Projo(7) £\ 5 BIRIE 2 O 2 5080 T 72 2 BIGT. M L TR SR IES 2
ZepTEZT (FlEbHD)

3RO EHRIZE 2D T2, 2T FHOBEDOGRICHE SN D, z #izfDe LT, AK v HiEXE5

cosy —siny 0
2 MIDEEZZED SR 0WH S, vy FHD 2XTEER, $74805 | siny  cosy 0| &%,
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N7 FVEIZBWTIE, FOA (RZ ML) BEECLE->TEED., HEDO—XEETRINS, 22007 |k
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BEN o =0, o=|1]v=]1 2:@’—(),@’—( ) Y LTRHERN TR, KRBT
1 0 1 ! !
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A ZRDZ, —HEHEREKRIZ el = | 0], ea=[1], €3 =|0], €1 = <0>,é;§: (1) ERLTHEL,
0 0 1

{01, E03, 03} = {07, 03, 3} DRBUTHI P £, &5 0L oDZEM W NOILELEN {61, €us, Ewi )} — {07, W3, W3}
DERBUTH Q LT 3.
STEP 1 (52 6 7-ZEM V OFIE {v71,v3, 03} ZIEMERET {e,1, €2, €p3 } DRBUTHI P TET,
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ve=1|1 |, v3=|0]|cm3 &D. VOBHERELHHENT
0 1
1 -1 1
(01,03, 03) = (€u1, €02, €03) (? (1] i)(e_v{,e_vz’,e_vs’)P
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STEP 2 : 52 67220 W ORIE {7, ws} ZHHERLIET {E01, Cus ) DEBTHI Q TET,
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22 W NOEIE  wy = <1>, wy = ( 1) Lm0, MW — W NOEERZHIZ W OFHERKEZ H 5 W
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JENDEBDEIX. f(en) = <_(0) +0> = <0>’ flew2) = <_(1)+0> N <—1>’ few3) (—(O)+1> (1)
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@, S sE) - @nan (o) ) - @nana

CIXTZEILEDDL

WEE/HRV — W . V O—EIE W O— BRI
T 1 -1 1
E 3o 1 1 + X9 . N R R 1\ _, 0
folaz | n=|0f,me=]1|wu=|1] w= Wy =
—Z2 + X3 1 -1
T3 1 0 1

B :
V OIZEEREICEY ZRIFTY

-1

|
[ T —

(01,03, 93) = (€u1, €v3, €03) ( ) = (€1, €v2, €03) P
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@S fed) = e (o L 7) = @

IV s W AQ—HRREICE T 3 R5HTF
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STEP 4 BBRICHIZE f:V » W ORED SEEANDRITY] Ay 2RD X5, V OHEEN S, BIEEZFE
L. Zhoz W OEETRT L,

o 1-14+1-04+0-1 B 1 i o w 1
'f(Ul)—(0‘1+(_1).0+1‘1>—(1>—1 1+ 0wy = (wr, ws) <0>,

L vearago0 N (o o (0
'f(Uz)—(0‘(_1)%_(_1)‘1%_1'0)—(_1>—0 1+ lws = (wr, 2><1>;

1-14+1-14+0-1 2 2
.« () = T — (7)) = 2w + 2w = (@)
0-1+4(=1)-1+1-1 0 2

L7zDioT
(1@ £, ) = @ (3 ) 3) = @nana,
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RITHN D ERELR
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LY b f(R) = AT, T = xertyestzes o AT AR D D B, AL LT (f(e1), f(&3), f(€3)) = (e1,e3,e3)A
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FTRIRBUTHI A= [0 1 [0 Thdd KDBIKRBUTI A= | -4 2| &3,
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M) & LEGEULE (maxima) 24 Y A P =L L TWERHIE. DX ORMETREERDZHIZE T 2 KRBT
DIRD NS,

[maxima DEHR]
(1) ZE#H0IT5%Z AN Fimatrix([0,-1],[0,1]1,[1,0]); G:matrix([1,1],[-1,01,[-2,3]1);
(2) Vv, W D—REEDITHNZAN Pimatrix([1,-11,[1,11); Q:matrix([1,1,0],[1,0,-11,[1,1,11);
(3) —mREEDORIRTHI%ZETEHE . AF:invert(Q).A.P; AG:invert(Q) .B.P;
MUET AF, BG £15%.



