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Abstract

The purpose of this paper is to extend some properties of Hilbert spaces to Banach
spaces. This paper gave the definitions of the quivers and their Banach representa-
tions, the definitions of the reflection functors at the sinks and the sources, and the
definitions of contravariant functors. By using the open mapping theorem, algebraic
isomorphism and other definition theorems, it is shown that two kinds of reflection
functors can establish an equality through covariant functors. It also discussed the
algebraic properties of the reflection functor map corresponding to the automorphism
sets between the Banach representations of the quivers and their Banach representa-
tions under the action of the reflection functors. It proved that the reflection functor

map is an algebraic isomorphism.
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1. 5|5

W7, Gabriel ([1))BF 704 BRAEZME 2R (8] B BIRoR, 19312 4 1 GabrieliE #: A R
i 57 P A PR 2 AN AT 23R i 78 E 26 2 R JZ L W B & Dynkin | A, D,,, Eg, Er, EsZ—. It
JG [2-8|KJE T A BRYEL M2 18] b & RN R, (9, 10)0F A AiAREUE T N BT 55 42 v 2= |) )
i B R, [11]7EHilbert ¥ [AIJE IS T~ 0 78 & B 1) Jm 2l & KR, [12] Bt J0 95 4EHilbert 2% [A]_F 1K) &
KR, Hilbert 77 ) L& B8 D43 2 BT 0 I FE,  FATREHIbert 27 18] _E 1 &7 EIZROR
H#E)” F|Banach 75 [H) £, IF0FFUEATEBanach 73 8] B AR BT DL EATTZ B B SC B AR DCES 545
i1 B e HeBanach R HE X, KT W05 K AU B B8 7~ DL L3R B8 71 5E S, T U0 W P St bR
TR AR b L — AN R, S =R T B Banach R [A] B RIS A5 HAE RO R TE A
N HIBanach 7 2 [8] F [RIZSHE 0T N S5 B -1 WS B ARECIE o, Uk BH S S B 1 W A A .

NS H— L E L5045, WX &Banach?¥ ], PLX*FR/RX M HLHEA ). %X, Y &Banach %
1], LB(X,Y)RRMXBNY H A AL MR T2k, #dB(X, X) = B(X). X EMESEEFId AT
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WT € B(X,Y), lker(T) = {z € X : Tx = 0} 5Im(T) = {Tz : x € X} WERTHIZEZ A 54
. W JRARIERE. (X)) 2&Banach Ak, 122 [A]

@XZ- ={(zi)ies 1 xi € X;,i € J}.

i€J

P X, Lt Un:

icJ

|(@i)ies |l = ZH%H )2 (%i)ics € @Xiv

i€J i€J

AR X i E 4R N —Banach 414, HIEHEA:0 4

icJ

(SYROMEIS R R
2. &iElfBanach®k R~ X E KB HFS5HTT R/ F

AT 7 B K HiBanach 3R 7R 158 S, 6 TR 5 K s (1 S ST B0 7 DL R AR b 7 19 S, F 0t
B 258 s 3 b 1 AT AR R 1 AL — AN 1 Jade T X Banach B R 1 5E XL

ENX2.1 [12] WVEANFE ECV XV, Bits, i E — ViliE: WfEEa = (a,b) € E,
s(a) = a, B Na KX, r(a) = b, B ANalME, FRIUTTHD = (V, E, s,r) H—A 8 B, FRV TS,
E kg, WA RN EL

AV, EHGEAT IREE, MIARET BT A PR .

EN2.2 BT = (V,E,s,r) 2K, #X = (X,)vevZBanachE 1%, f = (f.)ace, FHf, €
B(X(a), Xr(a))s WHFR(X, )T ) Banach#%7x.

HXEZEv e V, X, = 0, MiEX = (X,)pevy = 0, WL FXBanach® /R~ (X, f)NE R, it
HN(X, f) =0.

gy E I Banach &R 22 8] {1 R 25 5 R & 5 R X

ENX2.3 WL = (V,E,s,r) 2K, (X, f),(Y,g)&THIBanach®ix, T = (T,) ey 2 A LIS
i, KT, € B(X,, V). EXHER G € B, Tyafa = gaToer WKTRM(X, £) FI(Y, g) 19,

PEIESE S
Hom((X, f), (Y, 9)) = {A(X, /) FI(Y, g) IIFIZ}.
EJEESES

End((X, f)) = Hom((X, f), (X, f)).

)LEZFE\Q IE]%?O: (Ov)v€V7 ‘]\E% a E?&?II (IU)UEV'

%
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5I#2.4 WD = (V. E,s, )i, (X, f),(Y,9), (Z,h) &I HBanach#x.

(DWT € Hom((Y,9),(Z,h), S € Hom((X, [),(Y,9)), ML FEv € V, id(TS), = T,5,,
TS = ((T'S)y)vev, WATHS BIEHK, WTS € Hom((X, f),(Z,h));

(2)®T, S € Hom((X, f), (Y, 9)), "E&v € V,iL(T+S), = Ty + Sy, BT+S = (T+S5))vev,
MANTHSHIF, WT + S € Hom((X, f), (Y, 9));

(3)’A € C, T € Hom((X, f), (Y, g)), StfE&Ev € V, it(AT), = ATy, itAT = (AT)y)vev, K
NTHIE(N)F, WAT € Hom((X, f), (Y, 9)).

MERR HhE SR HARIESS
IR B Banach 3R 1% I8 1A [R5 S by s — ik, B

2.5 W = (V, E,s,r) & K, W AT Banach® a4 18 & 2.3 (I [A 54 5 51 2.4
(5 B B — N YEI%, 12 N BRep(T).

N4 E M Banach R R RN, BT, AST] o il R0l A& 3 1 e .
ENX2.6 K = (V,E,s r)efA.

(1) W(X, ), (Y, g)Z&TJBanach® 7~. #AFEMN(X, £)ENY, ) LIFRIMAT, BIT = (T,)pev €
Hom((X, f),(Y,9)), HX{E&Ev € V, T, € B(X,,Y,)RFRAMWHET, WX, )5, 9)AH, id
HN(X, f)=(Y,g).

(2) (X, f),(Y,g), (Y, ¢ )ETHIBanach&x. #HAEEv € V, fEEa € E, X, = Y, DY,
fo=0.Dd, MiLX =Y@Y', f =g@yg, MNKX, f)2Y,9) 5, ¢)MEM L NX,f)
=YPY.9Pg)=(Y.9) DY 9.

(3) W(X, f)RTH JE FEBanach® 7~. £ (X, f)[F # TR P A JE EBanachi& 7~ 1) B #1, 1
FR(X, )T AR, BIFR(X, £) —AT AR

F2 T ok H T B Banach 7R 56 T WS 5 K s SO R DAREAR R 1 (15 X, R BRI 2R X
5 bR TS I AR bR L — AN S A I PR S R R B A AR R IR L, DA ORT
5 & 10 78 L

ENX2.7[12] #T = (V. E,s,7)2HE, ve VAT A,

(1) HEXHEREa € E, s(a) # v, WFRoRTEE, HHE

E’={a€ E:r(a)=uv}.

(2) FAMEREa € B, r(a) # v, WFRoRT K 5, il

E,={ac E:s(a)=uv}.

WF CV xVEMPLKE, ae F. Ha:x—y, ida:y =2 ibF={a:acF}.
8

[12] &I = (V. E,s,r)ewE.

[k
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(1) #v € VRIS, idof (V) =V, of (E) = (E\E")J Ev, 4

(2) v e VETIK M, ido, (V) =V, 0, (E) = (E\E,) UE,, 2#iK
o, ()= (o, (V),0, (E),s,7).

(3) LV =V, E = {@: a c E}, XTHIxHE &

I=(V,E,s,7).

T 45 H I 9 Banach 3 s 9% T RS R R RO BR T BL R R AR BR T E L. B e g
#ir BT Banach#® 7~ (X, f) R T W Soifs F Mo () MBanach& s, (X, f)R T K foils T Ko, (1)
JBanach#&7~, UL (X, )75 3T Banach#& .

ENX2.9 B = (V,E,s,r)efREE.
(1) %o e VETII S, (X, f)ZTBanach®/Rx. &HALMEH T

h'u : @ Xs(a) — Xva hv((xs(a))aeE”) = Z fa(xs(oz))7 Ts(a) € Xs(a)‘

acEv acEv

&

va = ker hv = {((Es(a))aeE“ € @ Xs(a) : Z fa(zs(a)> = O}

acEv acEv

MueV,u#v, &Y, =X,.

wpe kv, Mp ek, Hs(B) =r(B) =v, r(B) = s(B) #v. XHALHEHT
95+ Ysr) = Yo = Yop) = Y = Xy@y 98((Ts(0))acrr) = Z,5):
XB e E\E", Ws(B) # v, r(B) # v, ®gs = fs € B(Xs(5), Xr(5)) = B(Ys(8), Yr(s))-
5E X ot (D)) Banach# 7~
O, (X, f) = (Y. 9),

ﬁ\:EPY = (YU)UEU;F(V)’ 9= (gﬁ)ﬂeaj(E)
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(2) v e VETIIR A, (X, f)RTHBanach® R~ &H ALMEH T

hU : @X:(a) — X:;, hv(( r a) aeE Z f (xr a) ’r‘(a € X*

acE, ack,

2Y, (kerh) , Hrp

kerh ={(z Ta) acE, € @X* Zf;t(x:(oz)) =

acE, a€cl,
Xu eV, u#v, &Y, = X
BB € B, WB € By, Hs(B) =r(B) # v, r(B) = s(B) = v. LHALMEHT

98 Yap) = Yo = X1 5 = Yop) = Yo = (kerhy)",

WA RHERE € X7

KHER (27 ) Jacr, € kerhy,
(95F) (27 (a))aer,) = F (2} 5)-
KB € E\E,, Ws(B) # v, r(B) # v, #gs = f3" € B(X (5, X[(5)) = B(Ya(s), Yr(s)-
& o (T)JBanach#& /R~
Or, (X, f) = (Y. 9),

HAYy = (v, )uEO'v vy 9= (gﬂ)ﬁEav (E)"

(3) (X, f)2IfBanach®7~. XWERu € V, 2Y, = X;. WMEEB € E, Wp € E, 2y =

fg* € B(X* X*(B)) B(X:(ﬁ)7X:(5)) = B(Ys(p), Yr(s))-

€ XTHIBanach# /R
Pr(X, f) = (Y, 9),

X ':F'Y ( )uEV’ g= (gﬁ)BeE

T 45 ET BT B Banach & /s 2 (A1 1 [F) 25 56 TR o5 3 o (T) B Banach & /s 2 [8] 1 [F 25,
KT R oS Mo, (T) fIBanachF /R 2 [HHIFZS, BAEE ST Banach Rox 2 8] I FZ.

31382.10 &I = (V, E, s, r)2& A RETHE.

(1) Bv € VEIMW A, (X, f), (X', f)ZTHBanach®& 7R, (Y,9) = &1 (X, f), (Y',¢) =
O (X7, f) g X2.9(1), oy} (T)iIBanach®7x. WT € Hom((X, f), (X', f')). & FLMH¥

Sy Yy = Y] So((Ts))aerr) = (Ts) (Ts(a)))acmr-
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X‘T’LL € V, u ?é v, /7\'\Su = Tu S B(Xuan/L) = B(Yuayul) IJI\US = (Su)uEV € Hom((Y?g)v(Ylag/))
ins = of (7).

(2) Bv € VRIMA R, (X, f), (X', f)RlfBanach®& 7, (Y,g) = &, (X, f), Y',¢) =
r (Y, f)IE X2.9(2), #Zo, (T)HBanach &7s. WT € Hom((X, f), (X', f')). @A FLIEH T
S, 1Y, = (kerhy)* — Y/ = (ker h))*,

W KHERF €Y, ML (20, )acp, € kerhl, H

(SoF)(#7(0))ack,) = FU(T ) ®ria))acs,)-
Xu eV, u#v, &S, =T € B(X™, (X)) =B(Y,,Y)), WS = (S,)uev € Hom((Y,g),(Y',q")).
LS = &p (7).

(3) BUX, f), (X', f)RTHBanach®7xR, (Y,9) = O1(X, f), (Y',¢') = PR(X', f/) W€ X2.9(3),
BT MBanach® R WT € Hom((X,f),(X',f)). MIE&u € V, 48, = T* € B(X",X?)
= B(Y/,Y,), WS = (S, )uev € Hom((Y',¢'),(Y,g)). 1S = ®:(T).

UERR  (1)5 (3)MIE B IR [12] 5458 43 A I i bR 7@ 5 FE 745 bR 7 o A 1 Ud B T UE A N IE(2),
B [12]11554 FR5r S 7o, R U RTIETR S, 2 A B XK HS, € B(Y,,Y)).

LB € B, Wp € E,, Hs(B) = r(B) # v, 7(B) = s(B) = v. WLEF € X

)aeEv S kerh;, ﬁ

=z
= (xr(a)

(Sr(ﬂ)gﬁF)((x;?a))aeEv) = (SvgBF><< L ( a))aeE ) (gBF><<Tr(a) ;"*(a))aEE ) F( r(B) 7(5))

(g/BSS(B)F)((x/r*(a))OLEEv) = (Q/BST(E)F)((iU;?a))aeEU)

( T*(Z)F)((m/r?a))aeEJ (T:(})F) r(B) = F(T:(g) ;*( ))
BI(Sr5)98F) (27 0))acr,) = (95558 F) (27 0y)ack, ), WSr5)95F = g5Ss(s)F, #1895 = 9555(5)-
KT B € E\E,, Ws(B) # v, r(B) £ v. #

Srmgs = Tiiay f5" = (Tos) f5)™ = (f5Tue)™ = (f5) " Ta(s) = 955s(8)

L5 EW3S = (Su)uev € Hom((Y,9),(Y',9')).

i ot (T)4% 18 _E iR ?EI’JBanachi%T%H*%&ﬁﬁﬁk/\ﬁi_fﬁiﬂﬂ/\ﬂaBRep( ) ES
TR T 1EEE BRep (o, (T)), BET AT 5E R TR B RS b8 7. i oy, (D)2 IR L% 3
fIBanach&os 5 A4 L H H ARG AT 3 2] — N BRep(T) KT K s 3 HIVEREBRep (o, (F)),
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e ] 52 ST A A R T, 57 BT R _ER % S i Banach &7~ 5 RIS 4R K I { AR & R T 13 2
—ANHBRep(T') 7 S MU BRep(T), 3kl 2 LA 7.

EN2.11 BT = (V, B, s,7) AR A.
(1) Bv € VRIS, & SURS T

@f{v : BRep(T') — BRep(o}(I)),

AR BRep(T) THIXMR(X, f), (Y, g) = @1, (X, [)HEX2.9(1), /& BRep(of (T)) TR, X
BRep(D)HIFAT, § = &, (T)W3#2.10(1), /& BRep(o () HHIFAZ, BRep(or (T) H 7
AAHILE R, 3524

(2) Hv € VETIIR . & XS T
®p, : BRep(T') — BRep(o, (T)),

HAf BRep(D) FHIM R (X, f), (Y, g) = ®p (X, fYUIE X2.9(2), ZBRep(o, (T)) FHX R, Xt
BRep(D)FHFAZT, § = @, (T)W051#2.10(2), /& BRep(o, (D) T HIFZ, BRep(o, (T) I
AL HUE BR AR, 5] 2.4,

(3) % XIAK T
@} : BRep(T') — BRep(T),

H At BRep(D)F X R(X, f), (Y,g9) = O5(X, HUWE X2.9(3), &BRep(T)F KX %R, XFBRep
(DY FEST, S = O5(T)In 51 #2.10(3), £ BRep(T)H IEZ. BRep(T) HHIFEE A KA BRE
B, WG] 2.4

Mg A e B R U I PSS bR 1 B I AR R i T AR

EIE2.12 WD = (V, B, s, )R HRHE, v e VEITIAR A, WodTI s, o, () = o (T), H
ﬁﬁu—]:énlt.

(1) AT Banach®/~ (X, f), H

q)l:,v(X7 f) = (I):;j'(f) ((I)%FVU((DI#:(X7 f)))
(2) B(X, f), (X', f")RTHIBanach®7r, T € Hom((X, f), (X', f')),

Br (1) = B o (B (BH(T))).

R HFof(V)=V=0,(V), E =E,, I

o (B)= (E\E")JE = (B\E,)|JE. = 0, (B),
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(1) 18(Z, ) = P5(X, f)£THIBanach® 7w,

Z = (Zu)yev = (X3)uev: # (@ﬂ)BeE = (fﬁ*)ﬁeﬁ

(W, 9) = @f (Z,¢)fko (T)fBanach ¥R, HE LT LA FHATEAT

W —kerh = {( r(a) o€E, € @Xr(a) Zf T(OZ) _O}

ack, ackE,

HAh, E X2.92), Au eV, uoit, W, = Z, = X:. W€ E =E,, f

Ve((Tr(a))acE,) = Tra)s Tria) € Xi(a)-

N5 € E\E'W, 45 = s = f3. 1L(Y,9) = ®7 o (W, 0) o (T o (T)fiBanach 75, ]

Y= (Yu)ueU,T(V) = (Wu*)u@:f(V)’ 9= (95)/3eU+(E (¢5)ﬂ60+(E)
WY, =W = (kerh,)*, H¥u e V, u#olif, Y, = W' = X*. % e E,, HB € By, Mgy = Yt €

B(X; 5, W) = B(X} 5, (kerh,)*). *HERF € X7

Gy ﬂ),XTEE (25 () acE, ckerh, =W,, f

(gBF)((mi(OL)>a€E’u) = (¢%F)(($:(a))a€Ev) = F(wﬁ((x:(a))aeEvD F(mr(g)>

WG € E\E,, WG € B\E, = E\E", #ltgs = v = 2" = [3*. BUE(Y, g) = O, (X, f), B0
(X f) = B0 o (B (BF(X. 1)),

(2) iR = OL(T), TR = (Ru)uev € Hom((Z',¢'), (Z, ), AXHEEu e V, B
R,=T!: 7 = (X)) = Z, = X"

WL =g (R), TRL = (Lu)uev € Hom((W',¢"), (W, 4)), B5E AT EAEL UL

Lv . W,; = ker/ﬁ; — Wv = kerTLv, Lv((i';,,*(a))aeEv) = ( :(a)l'{:(a))aeEv,

H (27 )aen, € kerh. Mu €V, u # o}, &

Ly=R,=T :W,=2 = (X)) > W,=2Z,=X".
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s = P (L), IS = (Su)uevy € Hom((Y, g), (Y',¢")), BXfEEu eV, &
S,=L':Y, =W’ =Y = (W)

#S, = L; € B(Y,,Y]) = B(W;,(W,)*) = B((kerhy)*, (ker h,)*). *ME&F € Y,, *H{E&
(z r(a))aeEl, € ker hv, H

(S ) (@ 0))acr,) = (Lo F)(#10))ack,) = F(Lo((#)(a))ack,)) = F(T7 ) %0 Jack.)-

YueV,u#ol, S, =L =Ty FIS = op (1), &

O (T) = B, ) (2 (B5(T))).

3. 5% R FRRETAVAC B R

ENX3.1 [12] WD = (V,E,s,r)R2FRHE, (X, f)2lHIBanach® R, v € VAT .
%Y T fo X, 22, WRR(X, fFEvRIAN; 5> Imfa = X, WHR(X, f)TE0R T,

acEv acEv

i B3R SCHZ AR T

3.2 WD = (V,E,s, )2 A R&E, (X, f)ZTMBanach®or. v € VALK, h05E
X2.9(1),

(1) (X, f)fEv e Imh, 2 X, 7250,
(2) (X, f)TE0RIEP < h, 2.
51383.3 Wl = (V, E,s,r)RAMRGE, (X, f)ZTFIBanach®/x. o € VTR, T

o (X, f) =0 XMEHu € V,u# v, AX, =0.

[lAiN
(1) (X, f)iLEAR 3R], WX, = C;
(2) %5 (X, f)IBLERRI, W(X, f) = 0.
ERR O, (X, f) = (Y.g), HHY, = ker hy, b, W1E X2.9(1), B %u € V, u # ofif, ¥, = X,.
EOE (X, f) =0, MAHEEu € V, u# v, HX, =Y, =0.

FHMAERBu e V, u # v, X, =0, MY, = X, = 0. B ToRTHW A, MIESa € EY,
s(@) # v, WX o) = 0. FILY, =kerh, € @ Xoo) =0, BY, =0. Nifidf (X, f) = (Y,g) = 0.
a€cEvY

X,, u=wv,

BRI, X, = { weV, BxEEa e E, A f, = 0.

0, u#w,
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(1) B&(X, IR, (X, f) #0, X, #0. Fdim X, > 2, \TEX, = X; P Xo, H
X0, Xore X, KAEF 120, 4

u €V,

u

_{Xl, u=v, _{X27 u =,
- 0, u#w, “ 0, u#w,

BB e E, /i'\ga =0, hy = 0. LY = (Yu)uEVv g = (ga)aeEa Z = (ZU)ueVa h = (ha)aeEv
(Y, q), (Z,h)# LTI AEEBanach® R, H(X, f)= (Y, 9) P(Z,h), X5(X, f)ZRAT 51T E,
#fdim X, = 1, AkX, = C.

(2) i&(X, f)ﬁﬁv%%m7 )]_I\UXU = Z Imfa = 07 E&X = 07 EI](X7 f) =0.

a€eEv
31383.4 WI = (V,E,s,r)RAFREE, (X, £),(Y,9)&THBanach® R, H(X,f) = (V,9).
B € VARTHI L.

(1) (X, f)TER IR, W(Y, g)tEvth &R,

(2) #(X, f)TEREI I, W(Y, g)fEvth R,

B (X, f) 2 (Vig), WEEFRIT = (T)weve Hom((X, f),(Y,g)), BIFH{E&u € V,
Tu € B(Xuayu)%lﬁ'ljc@ﬁ%v HX#'{E:%‘E:O( S E7 ﬁTr(a)foz = gaTs(a); }I_I\UfozT;((i) = Tﬁl)ga- Xﬂ‘/fi

r(a
‘—%L‘a S Eva ﬁAT(O‘) =, Xxd‘,fE‘:‘é'—’t‘ys(a) S Y;(a)a é\xs(a) - Ts_(;)(ys(a)) € Xs(a)v EI_‘Iys(oz) = Ts(oz) (xs(oc))y
|

Z ga(ys(a)> = Z gaTs(a) (xs(a)) = Z Tr(a)fa(xs(a))

acEvY acEv acEvY

= Z vaa(xS(a)) =T, Z foc(xS(a)) € Tv( Z Imfa)a

acEv acEv acEv

Y " TImg, € T,( ) Imf,). FFEEARE Y Imf, € 7,1 Y Img,), WUT,( ) Imf,) € > Img.,

acEv acEv acEv acEv acbEv acEv
[iXd Z Img, = T,( Z Imf,).
acbEv acEv
(1) #5 (X, f)fEvR A, W T fo XM A F 220 f TR FEMEF, W) Ing, =
aebEv acEv
T,( > Tmfo) Y, BIHF2E, 8(Y, g)fEv M.
acEv
(2) #(X, [fEvRIHI, W Imf, = X,. HTFTEABGET, WY Ing, = T,( > Imf,)

a€cEv a€cEv acEvY

=T,(X,) =Y, H(Y, g)TEvs&iHIT.

51383.5 &I = (V,E,s,r) AR, (X, f) £THBanach®ix. o € VAT, 1k
et , : End(X, f) — End(®f (X, f))—ARES.

WERR T € End(X, f), S € End(X, f), X € C.
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W, ko

Xﬂfo%(:I:ks:(oz))ozeE’” S Yv7 ﬁ

((I)l—r,v(T + S))U((xs(a))aeE”) = ((T + S)S(a)xS(a))aeE“ = ((TS(a) + SS(a))xS(a))aeE”

= (Ts(a)xs(a))aEE“ + (Ss(a)xs(a))aeE” = (q);vT)v((Is(a))aEE“) + (q);vs)v«xs(a))aeE”)

= (<(I>1J:,UT)U + (q);r,us)v)((xS(a))aeE”) = ((I)lir,vT + (D;r,vs)v((xS(a))aeE“)1

((I)If,u(TS))v((xS(a))aeE”) = ((TS)S(a)xs(oz))aeE“ = (Ts(a)Ss(a)«Ts(a))aeEv

= (21, 1) ((Ss(@Ts(a))acr) = (L, T)o(PF )0 (Ts(@)aere) = (f, TP ,5))o(Ts(@))acr);

(@F ,(AT))o (o)) acer) = (AT)s(@)Zs(a))acsr = MTs(@)Ts(a))ack

= A(@;—,UT)U((SL’S(O‘)>(}€EU> = (A(PF,UT)U((IS(Q))QEEU)7
y
((plt,v(T + S))’U = (q)ir,vT + (D;,US)U7 (Q;,U(TS))U = (((pF,T)T)((I)i—“’:US))'U7 ((D;,U(AT))U = (Aq)lfﬂ)T)U'
MueV,u#v, H

(@F (T +8)u = (T + 8)u =Ty + Su = (2, T)u + (Bf,S)u = (21, T + OF,5)u;,

((DEU(TS))U = (TS)U = TuSu = ((D;,UT)'U‘((D;’:US)U = (((I)F,UT)(@;1)S))U7

(@F’U()\T))u = (AT)u =T, = /\(<I>1'f,UT)u = (/\(I)F,UT)M
H
@F,U(T + S) = (pir,'UT + (Dir,vs’ (bF,v (TS) = QF,'U (T)q)ir,v<s)7 (I)F,v(/\T) = )\(Dir,v (T)

Li LS, ©f  End(X, f) — End(®f (X, f))=&AMCEST

EE3.6 WD = (V.E,s,r)RAMREE, v e VRIIIA, (X, f)RTHBanach®x. #(X, f)
FEORIEI, MBSO |« End(X, f) — End(®f (X, f))=2 MBI .
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B, ko

IERA (Y, g) = Of (X, f), SB35 KM OF | End(X, f) — End(Y, g)2& MUEW .

SEIERY . WT € End(X, )RS = of (T)=0. Hu eV, u#olf, AT, =5, =0.
HTv BUHCA, WXAERa € EY r(a) = v, s(a) # v, T = 0. SMERTs0) € Xya), H
TT € End(X, f), T

T( Y fal@s@)) = T ( Y fal@s@)) = Y To@ fal@o@) = D fals@) (@) = 0.

aebEv aebEv acEv acEv

T(X, HFEvRTER, B Imfo = Xy, WT, =0, T = (T,)uev = 0, FTLADL FEHH.

a€eEvY
TUERT R H. WS = (Sw)uev € End(Y,g). Mu € V, u # v, T, = S,. HTXE
Fa € EY, s(a) # v, XHF(X, TR, B Inf, = X, Wl E LT

acEv

T,: Xy — Xy Tv( Z fa(xs(a))) = Z fosz(a)(xs(oc))) Ts(a) € Xs(a)

ackv ackEv

PAFAEL, o) € Xu(yy @ € BV, B3N falts@) = D fal@liny), M

aebv acEv
hv((mS(a) - x./s(a aeE’“ Z foz Ts(a) — s(a Z f(x Ts( a) Z fa(x/s(a)) =0
acbEY acEv aebv

Horfh, s 2.9(1), Bl(zeq) —
Y, = ker h,,, B

)aEE” € kerhv =Y,. EjZSD((xs(cx) - x;(a))aeE”) € Sv(YVv) c

/
s(a@)

0= hv(S'u((xs(a) - x;(a) aeE’ Z fﬁf(s Ts(a) S(a))aeE“))-

BEE"Y

WHERE B € BV, Mr(B) = s(B) = v, s(8) =7(B) #v. HTS = (Su)uev € End(Y,g), N

QB(Sv((xS(a) - xls(a))oceE”J)) = QBSS(E)((IS(a) - x;(a))aeE”) = ST(E)QE((xS(a) - x;(a))aEE”)

= Ss(8)(Ts(8) — T(5)) = Ts(8)(Ts(8) — Ty())>

#

0= faTup (s — Thp) = Y [sTumTae) — Y [5Te(m)Ths),

BEE" BEEY BEEY

015" foTuoyman = 3 foTumtl s, MTTHEN. SART, AN,

BEEY BeEEY

W T (X, F)FEoREE ), Wh 2. BT 2B, AWM > 0, EEMMER(2y(a))acs
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W, ko

€ @ Xs(a),

ackEv

”(xs(a))aEE”” < MHhv((xS(a))aeE“)H = M“ Z fa(wsm))“'

ackv
BT AR &, WE A RS, fREZ2KITE. MEEr € X, B T(X, f)fEv i
E/J EIJ Zlmfa - va m”ﬁf(% a))aGEU S @Xs(a)a 1%'(5‘1' = Zfa(xs(a))- E‘H?Xﬂ%ﬁ

aclRv aclRY acEv

?“(faTs(a))ocEE” € B( @ Xs(a); @ XT(&))? m\[J

acEv acEvY

|T :CH HT Zfoc Ts( a) |_ ” Zfoc s( ‘rs (o) ” < Z ”foc s(a) ‘rs a))”

acEv acEv acEv
1
< K*( Z | faTs(o) mS(a))H )? = H((faTS(a))aEEv)(($S(a))a€E'”)||
acEv

< Kz”(faTS(a))oceE” | ”(J"S(a))aEE“ | < KQH(faTS(Oc))aEE“ | - M| Z fOt(xS(a))H

acEvY

= K2M||(faTS(a))a€E” H ”x”v

T, € B(X,).

MHERa € BV, Mr(a) = v. MMEEZ(0) € Xs(a), 2

"'ES ) ’Y = a’
() :{ ) Ve B,
0, ~#aq,

)

Tofal@s) = To( D fr(@e) = D FToen (@o) = FaTsie) (@),

YEEY YEEY

BT, (o) fo = Tofa = faTs). XHERa € E\EY, Ws(a) # v, r(a) # v,
Tr(a)fa = Or(a)fa = gaSs(a) = faTs(a)'
KT = (T,)uev € End(X, f).

fueV,usv, 48, =T, = (®f ,T)u. HTS = (Su)uev € End(Y,g), WAMERE (25(a))ackr €
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B, ko

Yo, Su((s(a))aepr) € Y. XHTXERES € EY, fir(B) = s(B) = v, s(8) =r(B) # v, M

Sv((xS(a))aeE”) = (%Sv((xS(a))aeE”))BeE” = (gﬁss(ﬁ)((xS(a))aEE“))ﬁeE”

= (8,3 95((%s(a))acrv)) ey = (Ssp)Ts(8))perr = (Tupys(s))perr = (OF,T)o((Ts(a))aczr),

BIS, = (®f 1), #PL,(T) = 5. Hkel R,
g7 LTk, BATRL : End(X, f) = End(®f (X, f))R=MUELFR.

EEeH

E &K |- RL2E 4 (No. 11971108).

B2 SRR

[1] Gabriel, P. (1972) Unzerlegbare Darstellungen I. Manuscripta Mathematica, 6, 71-103.
https://doi.org/10.1007/BF01298413

[2] Bernstein, I.N., Gelfand, I.M. and Ponomarev, V.A. (1973) Coxeter Functors and Gabriel’s
Theorem. Russian Mathematical Surveys, 28, 17-32.
https://doi.org/10.1070/RM1973v028n02ABEH001526

[3] Brenner, S. (1967) Endomorphism Algebras of Vector Spaces with Distinguished Sets of Sub-
spaces. Journal of Algebra, 6, 100-114. https://doi.org/10.1016,/0021-8693(67)90016-6

[4] Donovan, P. and Freislish, M.R. (1973) The Representation Theory of Finite Graphs and
Associated Algebras. In: Carleton Mathematical Lecture Notes, Vol. 5, Carleton University,
Ottawa, 1-119.

[5] Dlab, V. and Ringel, C.M. (1976) Indecomposable Representations of Graphs and Algebras.
In: Memoirs of the AMS, Vol. 6, American Mathematical Society, Providence, RI.
https://doi.org/10.1090 /memo/0173

[6] Gabriel, P. and Roiter, A.V. (1997) Representations of Finite-Dimensional Algebras. Springer-
Verlag, Berlin. https://doi.org/10.1007/978-3-642-58097-0

[7] Kac, V.G. (1980) Infinite Root Systems, Representations of Graphs and Invariant Theory.
Inventiones Mathematicae, 56, 57-92. https://doi.org/10.1007/BF01403155

[8] Nazarova, L.A. (1973) Representation of Quivers of Infinite Type. Izvestiya Akademii Nauk
SSSR. Seriya Khimicheskaya, 37, 752-791.

[9] Krause, H. and Ringel, C.M. (2000) Infinite Length Modules. Birkhauser, Basel.
https://doi.org/10.1007/978-3-0348-8426-6

DOI: 10.12677/pm.2022.1210194 1824 RS

e
HE


https://doi.org/10.1007/BF01298413
https://doi.org/10.1070/RM1973v028n02ABEH001526
https://doi.org/10.1016/0021-8693(67)90016-6
https://doi.org/10.1090/memo/0173
https://doi.org/10.1007/978-3-642-58097-0
https://doi.org/10.1007/BF01403155
https://doi.org/10.1007/978-3-0348-8426-6
https://doi.org/10.12677/pm.2022.1210194

W, ko

[10] Reiten, I. and Ringel, C.M. (2006) Infinite Dimensional Representations of Canonical Algebras.
Canadian Journal of Mathematics, 58, 180-224. https://doi.org/10.4153 /CJM-2006-008-1

[11] Kruglyak, S.A. and Roiter, A.V. (2005) Locally Scalar Representations of Graphs in the Cat-
egory of Hilbert Spaces. Functional Analysis and Its Applications, 39, 91-105.
https://doi.org/10.1007/s10688-005-0022-8

[12] Enomoto, M. and Watatani, Y. (2009) Indecomposable Representations of Quivers on Infinite-
Dimensional Hilbert Spaces. Journal of Functional Analysis, 256, 959-991.
https://doi.org/10.1016/j.jfa.2008.12.011

DOI: 10.12677/pm.2022.1210194 1825 RS

e
HE


https://doi.org/10.4153/CJM-2006-008-1
https://doi.org/10.1007/s10688-005-0022-8
https://doi.org/10.1016/j.jfa.2008.12.011
https://doi.org/10.12677/pm.2022.1210194

	1 引言
	2 箭图的Banach表示及其反射函子与共变函子
	3 反射函子映射的代数性质

