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dim(W(A2)) =1, dim (W(Al)) =3, dim (W(Az)) =1Thb. J=

dim (W (A2)) =1, dim (W(,\l)) =3, dim (W(,\Q)) —1Ths. J=

0 0
1 0
A1 O
0 Az
A2), dim(W (A1) =1, dim(W(A2)) =1, dim (W(,\l)) =3, dim (W(,\z)) -17C
b5,

DEE, ds(N) =N =A1)>(A=A2), Ys(A) =N —A)*(A—

A 0 0 O
. u 0 X O O
J B 1 EOEAE N\ € CDAE DDA N\ F4ERBRTHY, JIF 0o 0 x ool
1

0 0 0 X

DuFRAD L FEsnD, J=| °
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b (V) = =A% ¥s(A) =X = Ap, dim(W (A1) =4, dim (W(,\l)) —4Th5.

M1 00
A
= O Y g g 0= (= AN B (0) = (A — A1) dim(W(A))
0 0 A 0

0 0 0 A

A1 0 O
0 X 0 ©

0 X 1
0 0 0 X\

s\ = (A —A1)% dim(W(A)) =2, dim (W(,\l)) =4Th%. J=

=3, dim (W(Al))=4f&)6. J= DEX, pr(N) = (A — A1),

0 0
1 0
A1 0
0 A

DEE, ;N =A=2A)% (A=A —A1)% dim(W (A1) =

A1 1 0 O
0 X 1 O
0 0 X 1
0O 0 0 X

() = (A= A%, dim(W(A1)) =1, dim (W(Al)) =4ThAb.

2, dim (W(Al)) —4ThH. J= DEE, pr(N) =(A— A1),

(1) fLgEV, c€CEFh. £, n=1,208%, (T(f +g))(n) " L

Qv DD (

(f+9)B)+(f+9)(4) FB)+9(3) + (F(4) +9(4) = (F(3) + f(4))+
(93) + 9(4) ©LEE (1) (n) + (T(9))(n) ©V L (T(f) + T(g))(n) T 2.

(f+9))+(f+9)(2) © Vv ORI
@sz%%(

$7, n=3,40LE, (T(f +g))(n) " 2H*

(F) +9(1) + (f(2) +9(2)) = (fF(1) + £(2)) + (9(1) + 9(2)) T(f))(n)+
(T(9)(m) 7 L7 (D) + T(9))(n) Th%. £, T(f+9)=T(f) + T(g)
BB, K, n=1,20LE, (T(cf))(n) (cf)(3) + (cf)(4)
F3) + e F(4) = e(£3) + F@) T ZH o) () TV IE T (o)) ()
Thb. Er n=3,40LE, (T(cf)(n) O L5 f)1) + (f)(2)

o F(W e £(2) = e(F)+£2) DL (T p)(n)) © VU2 TR (Cp(p)) ()
Thb. £o7T, T(cf)=c-T(f) Thb. LIAoT, TIHELIRTHS.

O 1 ok © vV orn -k

Qv oxns—thoi#k
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(2) f1, fo, fa, fa DLKMETHDEE V RERT ST ERREL L.
1RMETHAHTE 1, ca,c3,ca CCIIHNLT, c1f1 +cafe+c3fs+cafs=02¢&
F5. 72720, 03 VOFERZ PVTHY, 1, 2, 3, 41T LT0 € CEMISSE5MMERT.
ZnkE, ne{l, 2, 3,455, f1, fo, f3, faDEFED, (c1f1 +cafe+csfs+
cafs)(n)=cp t%%. —J,0(n)=0ThH%. £oT, ¢, =0,%DDT, f1, fo, f3, fa
3 1R TH .

VEERTZILE feV ETRE, fi, fa, fa, faDEFRLD,

f=FfWfr+f2)f2+ f(B)fs + f(4)fa (%)

Lh, XoT, f1, fo, f3, fa 3V BHEET .

(3) £9, KBUTHI A kb, f1 0EHLY, (T(f1)(1)=fB)+ f1(4)=0+0=0,
(T(f1))(2) =B+ f1(4) =04+0=0, (T(f1))B)=fi(1) + f1(2) =1+0=1,
(T(f1)@) =F1()+ f1(2) =14+0=1ThH%. £o7T, () &0, T(f1) = fs+ f4 ThH
b. WIS, T(f2) = f3+ fa, T(f3) = f1 + fa, T(fa) = f1+ f2 TH5 (£). L7zh>
T (T(f1) T(f2) T(fs) T(fa))=(fs+fa fa+fa fr+tfe fi+fe)=

0

(fr fo fz3 fa) (1) LBBDT, A= Thb. K, AD
1
11

B EE KD 5. B:(l ) EBCL, ADAAZEHN pa(N) Zpa(N) = |NEy — Al =

AE; —B
—B  \Es

’ =|\Es — B||AE2 + B| (@ [#H 1] (#18.3))

A—-1 -1 A+1 1
= . N1 1 A4l :{(}x—1)2_(_1)2}{()\_'_1)2_12}

={A-D+1HO -1 —1H{A+ D) +1H{A+1) -1} =X32A+2)(A—2) Th
b, EoT, AR pa(N) =0%M L, ADFEAMNIZA=0, £2Th5 (0122 HfH).
EHIS, A=0 ADOEAHFND 2 EETH DI LITERL, BAMN =023 2 EA220H

W(0) &R 5. FLMET 1 KHEK (AE — A)z=01CBVTA=0%2{AL, z=




z1

rinr, A —0THE. Fabb, | O
x3 -1 -1

x4 -1 -1 0 0 0
Thb. £oTC, —x3 —24=0, —x1 —22=0&,%D, c1,c0 € C ZILEOELL
LT, 1 =cy1, xz3=cg £BLE, I axy =c1, ©o = —c1, 3 =cC2, ¥4 = —Cy T

xr1 1 0
- T2 —1 0
HbH., LIz oT, o= =c1 LERINLD
xrs3 0 1
T4 0 —1
1

_1 0 2 =,
T, W(O) =4 C1 0 1 c1, co €C Thb. wEIZ, ADORNEKX
0 —1

Pa(N) ZRDD., AZHCICELZ 3HEOBAMO, +2%2 05, 0X2FMETHL. &5
12, dim(W(0)) =2Th5. £oT, M10.2%0, pa(N) =2 +2)(A—2) TH2.

§ 11 ORERE
Ak @(11.27),(*) P <3 1>k p1 @(1:1,12)

0 3

3k pC13F7t 1 3 -1

3k 1-3—1-2\ -2 1
3k g3kt 3 -1\ [ 3* 3kt 4 3" 3
o 3k —2 1 ) \2.3% 2k3k"1 3.3 ]\ -2

(3 —2k) 3kt k 3kt S
—4k 3k~ (34 2k) 3k ’

(1) ADEANEA=1,2%0T, (9.31) kD, AO—AXY FV5RIE

A=Py +2P> + N (*)
1
A—D(r—2)2

(a, b, c € C) £ 5B, WHLIZ (A —1)(\ —2)2 22 T 2 &,

EREND. 72720, Pr, Pp 34, N EREFGHITHL. 7,

a b\ + ¢
)\—1+(/\—2)2
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(a—l—b))\z+(—4u,—b—|—c))\—|—4a—c=1&tﬁ%. £o5C,a+b=0, —4a—b+c=0,
4a —c=1Thb. ThafElt, a=1, b=—1, c=3Tdhb. ThbbH,

1 1 -2+3
OO —22 a—1 1 (r_22 Th5.
(2) (1) BLV(9.13), (9.15) £V, g1(N\) =1, g2(A\) = A +3, hi(A\) = (A — 2)?,
ha(A) =X —1E85LE,(9.21) &V, Pr = g1(A)hi(A) = (A —2E)?, Py = ga(A)ha(A)
=(—A+4+3E)(A—E) Thb. £oT,
-1 00
=(A-2E)?=|-1 0 4
0 00
2 0
=(—A43E)(A-E)=[1 1

1 —
pa(N)

Thb, &5, (x) &V,

1
N=A—-P —2P,=| —1 1
0
1

Thab. L&D, A@#ﬁ’ix X7 M IVA R

1 0 0 0
A=|1 o|+2| -1 of+1]o0
0 0 1 0
Thb.
(3) paN)=(A—1)(A—2)2 BXU(11.24) £V, (A— E)P, =0, (A—2E)?P, =0
Lhh, Lo,
E ©(11.23) g k é k—1 1 . k—1
= 1P1+2P2—|—chll (A—E)P1—|—ZkC12 (A —
=1 =1
2B)' P, = 1°P, + 28p, + {kcl1k—1(A — BE)P, + xC21*2(A — E)%P,

A

T oeCr1%a — E)kPl} i {kC12k_1(A — 2E)Py + ,C2F7%(A
2E)?Py 4 -+ 4+ ,Cp2%(A — 2E)kP2} =P +2"P, + (O+ 0O + -

{ka_l(A —2E)Py 4+ O + -+ + o} =P + 2P, + k28N (A - 2E)P,

0 0 -1 00 0 0 0
+ 2|1 -1 1 0 + k2Pl -1 0 4 -1 10

10
1 0
0 0 0 0 1 0 0 0 0 0 1

0
0
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1 0 0 0 0 1 0 0
1-2% 28 o | +k2 1|0 4| =|1-2F 2F goFtl | THAB.
0 o 2F 0 0 0 0 2k

-9 6 Tht1

xp = A" le, BEONE. 22T, ADEHZHRK pa(N) 1d pa(N) = |N\E — A| =
A -1
9 XA—6
WG or=1, mi =2, M\ =3,T2E, {ap}s | O MHay, 3HD o, B€CEN
W, zp=a3* 4 8., 1Ci3F 2= a3k L gk —1)3F T2 ks hG, 22T,
r1=1, 20=2&0, ZNZFNa=1,3a+B=2Thbs. IhxfilL, a=1, 8=-1
Thb., £oT, zp=3""14+ (1 -k)3F2Th5s.

£, A=(0 1), W( o )<k=1,2,...>m<a,

=AA—=6)+9=22—6A+9=(A—-3)2ThHs. £oT, (11.34) IXB

§ 12 ORERE
(1) *A=—A L BB EEFMI ADT L.

(2) A"TA="AA=E L2 2EIEHTH ADZ L.

> 1 1 1
(3) AE Mp(C) 1K LT, expA= > —A*=FE+ _—A+ A% +. ..
= k! 2

% A DRBIRE .
(4) A ZLRATHIE T 5 &,

(exp A)* (exp A) (exp A) (exp? 4) “L (exp A) (exp(—A)) Oienizai )

(exp A)(exp A) "' =ETH5%. o7, (expA)
lexpA)=E ThHb. ZOLE, (expA)f(expA) =T(expA)(expA)=E &%) [
(R 1] TE6.3], (2) &V, exp A FHEKITHITH 5.

exptA © L) P(exp(tP_lAP))P_1

©:(*) P |expt 31 p-!
0 3
©@z214) (11 e3t tedt 1 3 -1
B 2 3 0 ) 1.3-1.2\-2 1
3t (41 1)e3t 3 1 1 — 94)e3t 13t
= 63t v )eSt = ( gf ° st | THA.
2e”" (2t + 3)e -2 1 —dte (14 2t)e

paN)=A—1)A—2)2 1D, (1228) 2BV, r=2, Ay =1, ky =1,

O sema2.1 (3)
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1—1 2—1
Xo=2 ko=2,F5&, exptA=e' Y t"(A-E)*P +* Y thA-2B)"'P =
k=0 k=0
100 0 0
P+ PPy P H(A—2E)Pa=¢" |1 0 0|+ -1 1
00 0 0

1 0 0

@Eiza) ma=|" 2 ' "l<sa

0o 0 1
4 —4 -3 4

(2) (12.36) £V, A DHEBELER pa(N) 1F da(N) = AT —42% 4302 44X —4 =

A+1DA=1)A=2)2Thb. £o7T, (12.38) IBVT, r=3, m1 =1, A\; = —1,

mo=1, Ao=1,m3=2, A\3=2&,72&, (%) DL, B, v, 6 € CEHVT, 2(t)

ae”t 4 Bet + ye?t + Ste?t LEENS.

§ 13 ORIERE

T = EC"LTDE, (w,x)=a1T1 + - + Ty = |z |° + -

T
2,2 >0 THb. E6I, (m,2)=0,F2E, |z21°=--=|z,2=0&Y, 2,
=2, =0, Thbb, a=0THhb. £o7T, (, ) ZIEMAEEE AT,

Iz + 3l + o - y* “EY @ty et )+ (@ —yw—y) = (@, @) +
(@, y) + (y, @) + (¥, y) + (z,2) + (&, —y) + (~y, z) + (—y, —y) © PR &
$%13.1(2)), E#13.1 (1)) =2||z||? + 2||y||? © (13.14), EBENFE (E5%13.1 (1)),
B 13.1(2) =2(||l=ll® + |yl|?) THB. LoT, HEGEMILY 720,

KROWGFZEMORE (1)~ (3) HRIE L [= [ 1) 28 18.3). (1) 0e W,
(2) &1, 2 € WL 512, o1 +x e WE. B)ceC, e WL BoiE, cxe W,
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(D) yeW kssL, (0,y) =0Tdhs FE13.13)]. X->T, W oEHLY,
0EW! Ths.

Q) yeW tTrL, (1 +x2,y) = (x1,y) + (x2,y) (© PR (£ 13.1(2)
=040 @z, ze e WL, yeW) =0Th5s. $4bb, (@1 +@s,y)=0Thb.
roT, Whog#i), o1 +taxs e WE ThH5.

B)yeW &F5E, (ce,y) = clx, y) (O LB (£%13.1(2) =c-0 @ z e W,
yeW) =0Thb. $4bb, (ce,y)=0Thb. £oT, Wt 0iE#LY, ceewt
Thb.

§ 14 ORIERE

i 101
f814.1) (1) |a1 a2 as|=|1 i 1|=i-i-i4+1-1-141-1-1—1-45-1—
1 i

1-1-i—i-1-1 @¥F920HKE) =—i+14+1—i—i—i=2—4i£0Tdhsb.

. - , 1 © (13.14) 1
2) I A—vaIy boE LY (EH14.1) XD, by = a =
) " e e an)

ai

! i ! i b, (az,b1)b ;
= — = — 5 =az — (a2, = -
Vici+ 1411 V3l 2o B

1
()
= 1
3

1
3—1
1
—1+3i
\/(3—2) 3—i)+(—1+3i) - (—1+3i 1+3i)+2-2( ) )

3—1 1
(—1—{—32), b3—a3—(a3,b1)b1 (a3,b2)b2: (1

(i) HIEHRGEES

[ (b5, b5)

1
:
;5(1)>%(i):(i)—;(12+11+11)(1):(1)—
1 1 1 1 1
=1<
3

3o 1 (&} 1
—143i |, by= S R

2

)




i
—%(1-5—%—1-1—}—1’-1) 1| -
i 1
3—i

214{1-(3—i)+1-(—1+3i)+z’-2}(—1—|—3i

1 7

1

1

1 1 © (13.
. i |, b= — b, (13.14)
|4 ‘ 105l
{2
1

i) + (=24 44) - (=2 + 40)

VB B=)+B—1i)-

3—1
1
; - 33— ThHsb. £o7T, {by, ba, b3}
21
) 0 (—2+4i)

A 3 3—1
1 1 1
— 1], . _ |, —— 3—1 Thhb.
{\/5(1) 2\/6( 2 ) 2o (_2+4i)}

T, @, yeVETRHE, (flety) — f(@) — fy), fl@+y) — flz) -

Fl)) C BRI Ly et y) — (Fl@ + ), F(@)) — (F@ + ), F(W))
— (@), F(m + ) + (f(@), f(@) + (F(@), () — (F(w), F(e + )

@) @) + Fw) ) T E T @yt y) — (@t e — (2 +
v, y) — (2 +y) + (z,2) + (&,9) — (y,z +y) + (y,2) + (y,y) =0 © F
MO (Es 13.1(2), EH 13.1(1), (2) &%2%. T4bb, (f(x+y) — f(x) —
F), fle+y)— f(e) — f(y))=0THb. LoT, NEOLEMY: (£ 13.1(3))
0, flety) — flx) = fly) =0, $4bb5, flx+y)=fz)+ fly) TH2.

© (13.1),(13.11)

/2, ceC, zeV L¥DE, (flew) — cf(x), flex) — cf(x))

(F(em), flem)) — &(f(cm), F(@) — e(f(@), flew)) + ealf(@), fla)) 7 L=
(cx,cx) — E(cx, x) — c{x, cx) + cé{z,x) = 0 (O LB (#k 13.1(2)), &M
13.1(2)) &%2%. $&bL, (f(cx) — cf (), f(cx) —cf(x)) =0ThHb. £oT, W
O (€5 13.1(3)) £V, f(cx) — f(cx) =0, T4hbb, f(cz)=cf(x) Th
B LEdioT, fESBERTHD.

W) 7@ = I7@) — o] O | 5(@) — r(0)] T EFE o o =
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lzl| ToHs. THbL, ||f(z)| =zl THb.

@ 2%, /@) — @)Y E (@) - F). fl@) — T@) = (fx), fa)) —
(f(@), F()) = (f(w), (@) + (f(y), F(w)) (© FHI]PE GEF13.1(2), EH13.1(2))

=lf@)|? = (f@), F()) — (F(@), F()) + || F()]]> © (13.14), Jfouftt (i

@
13.1(1) " |le)12 — 2Re (f(2), £(w)) + |Wl|? £%25. TabY, |f(z) - F)|* =

[lI> = 2Re (f(2), f(y)) + lylI> TH2. FHZ, o -yl = [|z|® — 2Re (z,y) +
lyl? Thsb. 22T, fIHTRRELY, ||f(x) - f@)|> =llz—y|> THb. Lo
T, Re(f(z), f(y)) =Re(z,y) TH.

3) EF, FORKLD, (£(=), F(w)) = (i7,im) © B2 iz 50 = 2w ThB. LoT,
Im (f(2), f(w)) = 2220 P ED pgi Tm (zy) © (D PO
B 21 21 21

Thb. £oT, Im(f(2), f(w)) +Im (2, w) =0 Tdh5.

ZW — ZW

BT L I — FARIOEE (13.2) LY, (A%, y) =(A*z)g =" (A" )y =
twt(t(j))yztw2§:twry: (x, Ay) £ B. LoT, B2 ONIEXDRY 720,

X, Y O (G, k) A& TN N g, yip ETBE, XY™ O (5, §) Bhid

S a0 75n ChAI LIRS, 2512, Z€ My o(C), c€CETo. () hEdk
k=1
13.1 DICERARE, BEIBHE, MR A7 2 X AR

HERBE (X, Y)=tr (XY") =D Y apbir= Y, > ypZja=tr (Y X*)=
j=1k=1

j=1k=1
(Y, X) Thab. £o7C, (, ) 3Bttt h-7.
PR Y, (X 4+Y,Z2)=tr {(X+Y)Z*}=tr (XZ*+YZ*)=tr (XZ*) +

G (YZY) = (X, Z) + (Y, Z) Thb. $7, (X,cY) = tr {X(cy)*} &+ P3%

tr{X(eY")}=ctr (XY*) =c(X,Y) Thb. £-7T, (, ) XPHBMEHRT.

EfitE (X, X)=tr(XX") =Y Y apzin=. Y |z’ >0Ths. 55
j=1k=1 j=1k=1

2, (X, X)=0,%201E, BNV j=1,2, -, mBLIPk=1,2, -, niTHLT,

Tjr =0, Thbb, X=00LEThs. £-T, (, ) EFEtExHaLT.
(1) AcU(1) 2 A=(a)=a(a€C) LELTHL. TDLE, AA*=E
[=2(14.32)] £V, aa=1Tdh5. £, [a|?=1L%2BDT, |a|=1Th5b. Lo
T, U(1) OICIFHTEA 1 OBFERTH 5.




FEMRE 39

(2) AeU(2)%A=(a Z) (a,b,c, d€C) EELTHL. TDEE, AA* =
C

o b 10 la|®> + 6] ac+bd
=(14. , = » THDD, b
[=(14.32)] £ (c d)( ) <o 1>'ﬁf"”’”5 (cﬂ+db o] + |dJ?

=<1 0) ThHb. £o7T,
0 1

lal> + [b]> =1, ac+bd=0, |c|>+d*=1 (%)

Thb. (x) OH2REY, 5 N CHHEEL, (6,d) =A(—b,a) %%, Thbb,
(c,d) =A(=b,a) THb. Th#E, (x)DFE3IRRATEE, N2(b]*+|a|?)=17T

Hr. EBIZ, () OHEIREIY, [N =1,%5. LEFoT, ALiA:A( “E b)
— a

N\, a,beC, [N =1, |a|>+p]>=1) LE£Sh 2.
(3) A, BeEU(n) &V, AA*=E, BB* =ETb5 [2(14.32)]. £oT, (AB)(AB)*
© (1419 w2t

©BB*=FE ©aa =k

ABB* A* AEA* = AA*
(AB)(AB)* =E Thb. L7zh>T, ABEU(n) Tha.

(4) AcU(n) &9, AA*=E Th 5 [=(14.32)]. XoT, AREMTHY, A~ = A~
Thb. T, (AA)* =E* L2, (A)*A*=EThh. L2doT, A*eU(n) T
b, Pk, A7l eUn) Tha.

ETHodb. $bb,

§ 15 OEMFZ
AA* = A*A L2 A€ M, (C) D k.

. .  [ai b —ai b _ a? + b> 0 .
EE=D oo = (5 ) (7 )= )

a —an

o . 2 2
B.ogr, Ata= ("9 P [er Pyt 0 ) ean po
b —at b ai 0 a“+b

AA* = AA DY 7200 T, ARIEHITHITH .

A —ai —b
—b A —ai

Thb. £oC, HEFERN pa(N)=0%M< L, ADEEMHNIEIAN=2b+ai THS.

(3) £9, MAMAN=b+ ai T2 ADEGRZ PVERDSD. RV 1 RKGEX

(2) ADEAELZER pa(N) i pa(\) = |AE — Al = =(\—ai)?—b?




(AE — A)z =0 (%)

IZBWTA=b+ai ZRAL, = ($1> L5hk, {(b+ai)E—A} (a:1> =0Th5b.
T2 T2

b —b
j‘tﬁb%, 1 = 0 VC‘Z?)%). IOT, b(l?l —b1172=0, —bm1+bx2=0
—b b To 0

LD, bA£0LD, ceCEEBOERELT, 21 =ct&BLE, Hldazs=c, z2=¢cT
HbH., LizhoT, w:(w1> = (C> :c(i) LREINDLDT, c=1,L1L7XTZ ML

T2 c

q1 = <i> FEFHEN =b+ ai [T 2 ADEHFRZ PV THD. KIZ, HAEN=—b+ ai

9% ADEERZ PVERDD. (%) IZBWTA=—b+ai ZfLAL, = (3“) Ly

T2

B, {(—b—i—ai)E—A}(ml):O’C“a?)é. Thbb, (‘b "b> (“
xo —-b —b

HbH, LoT, —br; —bro=0%1%D,bA0&), ccCEMLEOERELT, 21 =ctB

(b, e =c¢, 20 =—cTHbD. LEDoT, = (.’1:1) :( ¢ ):c( 11) L&k

xro —C

x2

ENDHDT, c=1&L72RZ Mgy = ( 11) WXFAEME N = —b+ ai \TXT 25 A DRFFNR

1 1
I VThD, ETCHORENY MY g1, g REREF DL, p1= ——qr = — 1),
llqll V2 \1

1 1 1
= — = — Lhh, INHEIREIDE PEBLLE, P= =
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& az1 azz v G2 k41 ai11a21 aiiazz . Q1102 k41
a
11

Q41,1 Ok+1,2 *°° Gk41,k+1 a110k+1,1 @110k41,2 *°* A11Qk41,k+1

a1 a2 - Q1 k41
boo cee bkt
0 boo -+ bo kg1

=a11D}), ® 0

i ’ bri1,2 o0 brgikrt
0 brti2 - bryik+1

§ 19 OREEME

1) 5REEWT2E, az? + b —y+c=0Th5. JZo“C,A:(S g),




b:< >fm

2) 5XE2EWT DL, —2y+c=0Thb. Lo, A:(

0o -3

), b=0Th5%.
- 0

@O @ W, @ BT, @ n

0=0, A=f(0) LBX, M &P OADHHLETLE, M= 17(0) ThH2.
EHI, Mz, #> OA LT A PHICHT 285z g L35, 20X, Hlko
EFED, glE AR ONGT. T4bb, g(f(0)=0Th%. 57T, (g0 f)(0)=0T
H5.

BAATHI P € M, (R) BEUq € R ISHLT, @ = Py + g% (19.6) IXftAT 5
&, (19.32) BfoNs. $hbb, 'y(* PAP)y +2'(Aq + b)Py + ‘qAq +2'bg+c=0
Thb. WELY, ARFZDOT, A PFEEL, q=—A"'bE$5E, Ag+b=0%"%

A2
5. &850, w163 LY, PR 'PAP = ] ERDEIITRATEL

0o .

ZENTES. TOLE, (19.32) Ay + Aoyl + -+ Ay +'qAg +2'bg+c=0

e zze (5 0) (5 1)= (4 aart)= (5 )

(© Ag+b=0), Thbb, (fl‘) i’) (ﬁ i’): (fl‘) tbq0+c) L%%. LoT,
WOFRZH S &, FFHIROWE LY, |A] = |A|(bg + ¢) ThB. S5IZ, AKEH
BOT, [A|#£0THY, 'bg+e= Al LhB. LEdioT, ‘qAq +2'bg +c =7
(Aq)q +2'bg+ c="(~b)g +2'bg + ¢ (D Ag+b=0) ='bg+c= 14 3.

Thbb, 'qAq+2'bg +c= 14l ThA. LELY, HMEORSHLNL.

§ 20 DRIREMRE
(20.1) 12500, A:(l 2y —z),m:@, =5 iBE,

Y

-z iz 2 R fHoNs. 22T, A <q1> +b=0%tF5E, g1 +2¢2—-3=0
q2
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ThHb. £oTC, cERELEOEHELT, ¢1 =-2¢c+3, g2=cThHb. LEI>T,

_ <—20+3> BB

C

BT 20102 kMBI (z 42y —3)2 =4 LAMTHH. 51T, 202 KMMITF
Th2BEMae+2y —5=0, o +2y—1=0%%E7.

f£20.2) Od @r+1, @7, Dn, ® \axZ+--+ 22, ® A1, 5 An, d

20.3) Op. @r+2.@n—1, @D \zr+ -+ n_122_ 1, ® Tn, ® A1, -+,
>\n71

(1) ¥, M20.2 X0, EAZAS2 KIHOBERS

)\acz—l—,uyz—l—d:O (%)

LEEND. 2L, A p, dERN\{0} THD. A, p, dOFEHTRCALEE, (x) %
AT o, y e RBHFEELRV. Thbh, (x) ZBEEZET. N\, pOFFHPHLTHY,
ADHEFHRN, pOFFEREDEE, (%) IHMZET. N\, p OFEPREZEE, (%) 1
Bz 2. KIS, B20.3 X0, FEA ML 2 KO \a? + 2py =0 L ES
b, 72720, Ae R\ {0}, p>0ThHs. ZhEHWHEET. LoT, Ff 2 KillikE
Zedfity, FEM, BUMM, B oOWThhTH 5.

(2) M20.2, M20.3 &Y, FEATR 2 KIHBOBHERIX

Azt py? =0 (A peR\{0}) (a)

Az’ +d=0 (AeR\{0}, deR) (b)

LFEEND, LI, TRHBALTHS. (a) KBV, A\, p OFFHRRL L &, (a) 12K
HeERT. () IBVT, A\, p OFGPREZLE, (a) ZEETEDS 2HMEHRT. (b)
WZBWT, d£0THY, \, dOFFHFHLLE, (b) IFEEEEZET. (D) IZBVT, d#0
THY, X\, dOFrhPRE5LE, (b) X VAT 2EHREZET. (b)IZBVT, d=00DL
&, (b) BELoL2EMERT. XoT, MATAEV 2 RMHIIALTHY, ZHEE, 14,
Kbhd 2 HEM, VA% 2 EM, Eho/z 2 HMOVTNNTHS.

%, @ KM, @ “ERM, @ N, © HIRw, © Nl

§ 21 ORIERE
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LABROERL Y, of PRIBGRORME AT 2 LEHPDITE V. T4
bbb, TEDx, yc VBIOTEN I RIZHLT,

(ef)(z+y) = (cf)x)+ (cf)(y), (cf)(de) =d(cf)(z) ()
Yo LEREFIC. T, (cf)(®z+y)=cf(z+y)=c(f(z)+ fly) @ f
SHIEGE) =cf () + cf (y) = (cf) (@) + (cf)(y) THD. LoT, (x) DE1XIAD
720, KIS, (cf)(de) = cf(de) = c(df (z)) (@ fFBIEER) =d(cf(x)) =d(cf)(x)
THb. £oT, (x) DFE2XD %Y 720,

BBEEDER LD, i, j=1, 28 LT, fi(a;) =68, Thr. £oT, 1=
fi(lar)=a-14b-0=a, 0=fi1(az)=a-14+b-1=a+b, 0= fa(a1)=c-1+
d-0=c, 1=fa(az)=c-14+d-1=c+dThb. IhHI),a=1 b=-1, c=0,
d=1Tdh5s.

(1) KOWHZMOLM (a)~(c) meiZEwv [ [HH 1] B 13.3]. (a)
Oy €At (b) f,ge At %o, f+gc At () c€ER, FEATLBIE, cf € AL,
(a) Oy« 3HEBH DT, LI, FEOxc AICHLT, Op«(x2)=0THb. LT,
Ov: € AL THB. (b) f, g€ AL £¥2E, LED € AITHLT, f(x)=0, g(z) =0
Thb. $oT, EEDxzc AITHLT, (f+9)(x)=f(x)+9(x)=0+0=0TdH5.
L72AoT, f+ge AL Tha. (¢) fe AL L52L, FED e AITHLT, f(x)=0
Thb. IoTC HEOce RBIMIEED € AITHLT, (cf)(x)=cf(x)=c-0=0
Thb. LediaT, cf € AL TH5.

(2) feEBT 32, HED e BIIHLT, f()=0Tdhb. 2T, z€cAL$2
&L, ACBXY, 2€ BThb. £oT, f(&)=0Thb. LEN>T, fe AL Th.
BE&y, BEC AT TH3.

(3) £F, Wi C Wy 4+ Wa 20T, (2) &0, (Wi +Wa)t c Wit Ths. [k,
(W1 +Wo)t c Wit Thab., koT, (Wi +Wa)t cWinWst Thab. RIiZ, fe
WiENWsh &35, Z0L& z=a1 +x2 € Wi + Wa (&1 € Wi, &2 € Wa) KX LT,
f(@) = f(zr + 22) = f(a1) + fx2) @ FIFEHEH) =040 @ fFewdnwih)
=0Thb. £oT, fe (Wi +Wo)t Ths. Lid>T, Wi n Wi € (Wi + Wa)t
THhb. YLy, (Wi 4+ Wo)t =W nWwi Ths.

(4) dmW =00c& W ={0}Thb. o7, LEDOHWEGIRIIERY MV EHERY
FANEFZEED, W = V* Ch2. LidisT, dim W = dim v*" Z gim v
L, HEOEFEAN LY 2o,

dimW =dimV Ot & W=V Thbd. LoT, BEEDEHRLY, WL ={0y-}T
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Hr. LEA->T, dmW =024, BEOEXNSZY 720

0<dimW <dimV ot & W OXIK {a1, az, -+, am} ZERATEL. 221,
0<m<dimV TH5b. KIZ, @m+t1, Gmt2, s an €V & {a1, az, -+, ap} M
VORKELRDEIITEATEL. 512, {f1, fo, -+, fn} & {a1, a2, -+, an}
DORFFEIE LT 5. &I, fod1, fmtos s fn 3 L RKBVTH L. F72, BFHIE
DEFEELY, i=m+1,m+2,---,n, j=1,2,---,m&¥ThL, fi(a;)=07Tdh
. £o7T, {a1,a2, -+, an} W OHKTHHZE LD, frg1, frmt2, oy fn €
WL ehn, 22T, feWwt 588, {f1, fo, -, fo} BV DEELDT, b
b, cay i, cn ERDHEIEL, f=cift +cafeo+ - +cnfn &b ZOLE,
i=1,2,---,m&32L, {a1,a2, -, an} BW ORIKTH S I L &RIEEKD
EFLD, 0= f(a;) =(cifi +cafa+ - +enfn)lai) =c %D, LhoT,
f=cmt1fmt1 + cmiafmiz + -+ cnfn EBV, WA frt1, Fmtz, oo fn
THEREND. VXY, {fimg1, fmgo, o, fo} B W OBETHY, dimW+ =
n—m=dmV —dimW &% 5.

§ 22 DHEMRE

*Egﬁ (man)7 (m/7nl)7 (mllzn“) EX’ (m7n) ~ (m/7nl)’ (mlzn/) ~
(m" 0"y kT s, COEE, ~OEHRLD,

’ ’ ro1 ’ 1"
mn =nm’, mn’ =nm (%)

Thb. (x)D2REMT5E, mn'm'n'" =nm/n'm" THbH. TIT, n' A#0%0DT,
mm'n”" =nm'm” THB. m' A0DLE, mn" =nm” ThHDH. m' =00, E, (x)
B 4A0&0), m=m""=0,%5DT, mn" =nm” TH%. £oT, ~DEH
L0, (m,n)~(m",n")ThHb. L7zh>T, ~ FHERAEZHRLT.

HDz-y @~ @ f(z)

2)z, yeVET2L, [f([=] + [y]) = [fl([z +y]) © V/W ORDER = [f(z + y)]
@ [floE#) = [fx)+ f(y)] @ fFERBETH) = [f(=)] + [f¥)] @ V/W o
Mo = [f1([x]) + [f1([y]) @ [f]0EH THb. F/, z€V, ceRETIE,
[f1(clz]) = [f1([cx]) © V/W DRH T =0T = [f(cz)] (© [f] DEHR) = [cf(x)]
© fRBIEER =c[f(x)] © V' /W 0237 —fH0EHR = [f]([x]) © [f]DE
#®) THb. XoT, [f] IMKEGTHS.

(3) £, EIATH B O (i,§) W5k by £35L, EBIAMOERLY, j=1,
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k
0)&%, f|W(a]): z bijbi ’C‘})Z) JJ:OT, f|W @ﬁ‘:%lh, j=1, ~~~,l@k§,
i=1

k
f(aj) = Z bijbi Thb. Tz, XIUTH C D (p,q) 5% Cpq L35E, EUTHO
i=1

i=k

EEED, j=1+1, -, n0r%, [flla]) = 5 cionsilbi] ThE. koT,
2

[f] DEFELY, j=1+1, .-, nDLE, [f(aj)]z[ § Ci—k,j—1bi|, T&DH,

i=k41

m
f(aj)— Z ci_k,j_lbieW’&&é. 22T, {bl, CEICIN bk}&iW’O)ETE‘E&@T,ﬁ)é
i=Rt-1

1=

drs €ER(r=1, -, kys=1,, n—DIFEL, j=1+1, -, nDEE, f(a;)—
m k k m
Y Cickj—tbi= 3 dijabi, TabDB, fag) = 3 dijoibi+ Y ciog,j-ibi
i=ha1 i=1 i=1 i—kg1

L, LzhoT, AEED L) ITEEND.

T B(V/W)* b W AOEHGEEDH T LR RERE . EF, 77 A
THHILERT. o WG EDT, Ker m = {0y wy« } ThHoH I LEREII [
[ 1) (17.4) (2)). fE€Kern® L%, ZOLE, n°(f) =0y- 2OT, ROz €V
HLT, (77°(f)) () =0Thb. Thbb, RNEHROEH (21.21) £V, f(x(x)) =0
Thb. $oT, RO [x] e V/WIZHLT, f([@]) =0&%5DT, f=0,w) T
Hb. Thbb, Kern® ={0n w)} THb. KIS, Ima* =W THbILExRT.
Ima* CWL BIOWL Clma* 2REZE . 5, Fe(V/W)* £55. ae WD
L, (77 () () = fn(x)) @ BHFGOER (21.21) = f([2]) "V £([0]) =0 @
fAIKER) Ehb. $hbb, o (f)e WL Thb. £oT, Ima* c Wt Ths. &
2, ge WL 55, $4bb, ge V* THY, FEO2c WITHLT, g(2)=0Thb

IIC x,yeEV, z~vylTdl, x—yeWLiioT, g(x) — g(y) =gz —y) @
g EHIEEE) =0 L %%, bbb, gx)=g(y) &%V, fe(V/W)* % f([z]) =g(x)
([£] e V/W)IZE ViDL ILHNTES. ZOEE, 7*(f) =g % HDT, gelmra* T
Hb. LoT, WHclma* ThH5H. LzdoT, Ima* =Wt Ths. BELy, o
E(V/W)* o W ~O&Hi%ED 2.

§ 23 ORIEMRE

£, (@ w)ch.a) C E7 Ch)@)ly) = cf@aly) @ vV orn

VED () (fr9) ThE. E (@ y)(feg) BT

7 —fEDESR (21.7))
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* = . © (23.7)
f(@)(cg)(y) = f(=) - cg(y) © W* DA T —EDEH (21.7) =cf(z)g(y) =
c(u(z,y))(f,9) TH5D. £oT, HlzzxbNnizkp %o

3
1 @)
<2>® 2 | =(e1+2e2)® (3¢} +2¢f —ef) ~ E V1 3e10f +
—1
1~2e1®e’2+1-(—l)el®eé+2-3ez®e;+2~282®e'2+2~(—1)ez®e§=
3e1®e'1+2el®e'2—el®eg+6eg®e'1+4eg®e’2—262®eé'f“23)7o.

(1) BELY, (fla) flaz))=(a a2)<; 31>“C“db%>. roT,

3

FIUTHIE (; _1) <.

(2) mELY, (gb1) g(b2) g(bs))= (a1 a2)< s 1) <h%. Lo,

-2 -1 1

iiﬂﬁﬁﬂbi(l 3 1)%5.
-2 -1 1

(3) (1), 2) £V, i%ﬁﬁﬁui ® 13 )®<2:3~25>

—2 -1 1
3 1 3 3 9 3
1 2—11 —2 -1 -6 —3 3

1
1
1 6 2 —1 -3 —1
1>_1 2_11 -4 -2 2 2 1 -1
§ 24 ODHEMRE

O (1), @7(p). @ @ (o7)

{b1, bo} # V ORELT 5. {a1, a2} bV OREKZDT, 5 py; € R
(i, 5 =1,2) BF1EL, b; =pi1a1 + picaz E%5. TOLE, §,j=1,2,35L,

2
b, ® bj = (pi1a1 + pizaz) ® (pj1a1 + pjzaz) = pikpjiar ® a; THb. Lo
K T=1

Thhb.

2 2
T, P(by®@bj)= ¥ pippPlar®@a;)= ¥ pjupixar®@ai=b; @b; £%&%.
k=1 k=1

L72H5 T, PIIHEIE {a1, az} OEOH KT L.

() teTP(V) 2L, (PyoSp)(t)=Py(Sp(t)) © (24.21)
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( Z Pr (t)) pl P, (P-(t)) Z (P, o P,)(t) QEﬂizm@)

'TEG TES, 'TEG
1 © (24.21 O (24.
=Y Por(t) T BT S, (0) B # 72, (Sp o Po)(t) = Sp(Po(t)) T 2T
TTeEG,

- Z Pr(Py (1)) Egi“(z)i' 3 Pro) P2 s ) 5%, ZoT, (1)
'TGG TTeG,

B 720

(@) teTP(V) EFBE, (SpoSp)(t) = Sp(Sp(t) © EV s, (;‘ 3 Pa(t)> -

foeG,

3 (Spo Py )(t)©(1) ; 3 S, () =S,(t) @ &, DEOMEL p) L%,

p' !
oeS, geS,
YoT, (2) Yo,

(1) LETP(V) EFBE, (Py o Ap)(t) = Po(Ap(1))

© (24.27)

P, (;' 3 (sgm)p,(t)) ] > (sgn7)Po(Pr (1) = o Z (sgn 7)(Po o Pr)(t)

‘Tes, TES, TES,

=i' Z (sgno)?(sgn7)Pyr(t) (@ (sgno)? =1, EF24.2(2) =

TTes,

Z% Z (sgno)(sgn (o7)) Pyr(t)

‘TEG,

© (2;.27) (sgn G)Ap(t) Ehh. Ei2, (Ap o Pa)(t) =

© (24.27) 1

Ap(Po(t)) Z (sgn7)Pr(Ps(t)) = Z (sgno)?(sgn 7) Pro (t) (@

'766 .TEG

(sgno)? =1, E#24.2(2)) = i' Z (sgn o) (sgn o) Pro () © (24.27)

TTed,
L5b. EoT, (1) BN ED.

(sgn o)Ay (t)

(2)teTP(V)ET2E, (Apo Ap)(L) =Ap(Ap(t))®(2é'27)

> (sgna)&(t)) — LY (seno)dy 0 Po)(p) L
P s, A

1

= Y (s8n o)’ Ap(t) = Ap(t) @ (sgno)® =1, &, DEOMHKIE p) L% 2.
Toed,

T, (2) BV 7D

(BEhsETLR) [#]




