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Two examples of incidence algebra of the functor category

FAN Xinxiang', XUE Ronghua’
(1. Information Technology Department, Concord University College, Fujian Normal University, Fuzhou 350117, China;
2. School of Mathematics and Physic, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Taking the quivers Q,,(Q,,(Q; as an example, finite partially ordered k -category I",, I, were con-

structed. Two examples of incidence algebra induced by I",, I, and functor category I"|* were considered.
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EX 1 B CR—AYINEE, 7R E X
WBE o7 (FFZ 8 MR T B ). objo =

Wk H A . 2018-05-05

{T|T.2— 2 AIAEKF}, Hom,(T,T') =
{7:T— T NAKRZER) , & M2 AR KW
B

IR Bk A AT 1 SRR,
Wg 7k /INEWE A VElE & J& k L /NuwE, W pR T
s 7 AR b bE/NERE

2 WABIF
i1 Bk EA AT | BYASHRIR,
o
MEFE Q,:a + <= + b,I =< of,Ba >
B

©aB =0,Ba=0, FHEEE Q,:1 L 22, kQ, =
ke, + ke, + ka + kB, kQ, =ke, + ke, + kI, iC I', =
kQ, —mod, I', =kQ, —mod, IBA T, I, &k I
ANEWE, BRI TFHTE Q (&1 1) 5T/ 10 e
HREmE, Hf y8 =0,y =0,97 =0, =0,
ve=0,er=0,n0 =0,6n=0,

—AEE R A (1983-) , & AREKFEA, PRI, Wt W51 . BN IR,
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& 1 Kronecker §E 5 A, &7 E %S H incidence X
Fig.1 Incidence algebra induced by Kronecker quiver

and A, quiver

WER 7 18 Q, T {EE Iy : objia,b,a,pB,
mor;:Hom(a,b) =< a > ,Hom(b,a) =< B >,
Hom(a,a) =< e, >,Hom(b,b) =< e, >,

TWE Q, T MW I',: obj:1,2, mor:
Hom(1,1) =< ¢, >,Hom(2,2) =< e, >,
Hom(1,2) =<1 >,

WK, Iy, Ty #82 k F/huWs, RAEEH 1,
>k F/ANEWE: obj.F, ,F, F, F,, mor:
Hom(F,,F\) = < ke, >,Hom(F,,F,)= < ke, >,
Hom(Fy,F;)= <khey >,Hom(F,,F,)=<ke, >,
Hom(F,,F,)=< ky > ,Hom(F,,F,) =< k6 >,
Hom(F,,F,) =< ke > ,Hom(F,,F,) =< kn >,
Hom(F,,F,)=< ko >, Hom(F,,F,)=<kr >,

kM, £ .

obj:F,.I'y, =>TI,.F/(1)= a,F/(2)= b,F/|(l)=
o, F(e)=e, Fi(e)=e,, Fy:I', > I :F,(1)=b,
Fy,(2)=a,F,(l)=B,F,(e,)=e,,F,(e,)=e,, F,:
I,—r F(l)=a,F,(2)=a,F,(l)=e,,F(e,)=
e, Fi(ey)=ey, Fyl', > I F (1) =b,F,(2)=0b,
F (1) =e,,F,(e)=e,,F,(e,) =e,,

mor;eFl;Fl—>F1,eﬁ,Z;F2—>F2,eF3;F3—>F3,
ep By = Fy,y=(y,7,):F,—F,,86=(8,,0,):
Fy—>Fy, e=(&,6):F,—F,n=(n,n):
F,—F,, 0= (0,,0,):F, = F,, 7= (1,,7,):
F, —F 2R 522 B (B 2) Ik,

Fi(1) = Fy(1) Fy(1) = F (1)
! ! ! )

Fi(2) = Fy(2) Fy(2) = F(2)
v:F, > F, RFZHE 8. F, > F, RTCHK
Fi(1) > F (1) F.(1) > Fy(1)

} ! ! }

Fi(2) > F,(2) Fi(2) > Fy(2)
&:F, > F, RT3CHE n.F, — F, RT3

Fy(1) = F,(1) F, (1) = Fy(1)
| } } !
Fy(2) = F(2) F(2) = Fy(2)
o F, - F, RTE8E 7.F, — F, FF3cHA
B2 #&y,5,e,m,0,r IEFIHE
Fig. 2 Functor exchange graph of mor y,6 ,&,n,0,7
kI'[*= ke, +key +ke, +ke, +ky +kd +ke +
kn + ko + kr 8 (K 3) FAT TSR 10
AEARBWBIEWE, Kb y8 = 0,6y = 0,97 = 0,
™™ =0,ve =0,e7t =0,n0 =0,6n =0,
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Fig. 3 Objects’ relation graph in category I';"2
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(63
&S Q:a + === + b,] =< af8,Ba >
B

<af =0,8a =0,

BB 0,1 - —m - 2 <3, # 0,
kQ, = ke, + ke, + ka + kB, kQ, =ke, + ke, + ke, +
kl +km + k(ml), 12 I', =kQ, —mod, I'y =kQ, —
mod, M4 I'* & k b/NERE, BRI FH#i &
(FE4) 17550 24 AR BLEE, Kb, oB =0,
Ba=0,v6=0,6y=0,em =0, =0,0n=0,60 =
0,u6=0,Bu=0,Ae=0,yA=0,vy=0,av =0,
Hupe, = awm = B,0s, = y,An, = 8,6,4 =1,
&, = U,7T1, = Vo

ﬁEEUEJ;é{UJ’@J 1,%@ Q3 ﬂ%ﬂﬂﬂ?ﬁﬂﬁ F3: Obj:
1,2,3,m,l,ml, mor:Hom(1,1) =< e >,
Hom(2,2) =< e, >,Hom(3,3) =< e, >,
Hom(1,2)=<m >,Hom(2,3)=< [ > ,Hom(1,
3)=<ml >,

)1 B0 ISRk E/NEE . obj.
Fl’FZ’F3?F4’F55F60



374 HiA TR AR

9416 %

Q" .

Bl 4 Kronecker §iE 5 A, §iE# 5 H incidence {X#]
Fig.4 Incidence algebra induced by Kronecker

quiver and A, quiver

mor:Hom(F,,F,)= < F,, > ,Hom(F,,F,)= <

F, > ,Hom(F,,F,)= < F; >, Hom(F,,F,) =<
F,, > ,Hom(F,,F,)=< Fy > ,Hom(F(,F¢)=<
Fo >, Hom(F, ,F,)=<F,, > ,Hom(F,,F,)=<
F, > ,Hom(F, ,F,)=< F,, >, Hom(F,,F,)=<
F, > ,Hom(F,,F;)=< F,s > ,Hom(F,, F,)=<
Fy >, Hom(F,,F,)=< Fy, > ,Hom(F,,F,)=<
F,, > ,Hom(F,,F,)=< F, >, Hom(F,,F,)=<
F, > ,Hom(F,,F,)=< F,; > ,Hom(F,,F¢) =<
F,i >,Hom(F,,F)=<Fy > ,Hom(F5,F,)=<
Fy, > ,Hom(F,,F,)=< Fy, >, Hom(F,,F,) =<
Fq > ,Hom(F,,F,)=< Fg > ,Hom(F,,F;) =<
Fes >

HARHD A

obj:F,.I'y—T.F/(1)= a,F(2)= a,F/(3)=
a,F()= e, ,F\(m)= e, F/(ml)= e, F/(e)=e,,

Fi(ey)=e,,F(es)=e F,: 'y > 1" :F,(1)=b,
F,(2) = b,F,(3) = b,F,(1)
Fy(ml) =e,, Fy(e;) =e,,Fy(ey) = e, ,Fy(e;) =ey;
Fy:I's > I' 2 F(1) = a,Fy(2) = a,Fy(3) = b,
Fi(l) = e, ,Fi(m) =a,F(ml) =a, Fi(e,) =¢,,
Fi(ey,) =e,,Fi(e;) =ey; Fy:I's > 1 F (1) =a,
Fi(2)= b,F(3)= bF(l)= aF,(m)= e,
F,(ml)= a,F,(e)=e, F,(e,)=¢,,F,(e;)=¢e,;
Fo:I'y > I' 2 F(1) = b,F5(2) = a,Fs(3) = a,
Fy(l) = B,Fs(m) =e,,Fs(ml) =B, Fs(e,) =e,,
Fi(ey) =e,,Fs(ey) =e,; Fo:I's > I':F(1)= b,

a?

F6(2) = b’Fe(?’) = a7F6<l) = eb’Fe(m) = B,

= eb9F2<m) = eb’

Fo(ml)= B, Fs(e)=e,,Fe(e,)=e,,F(e;)=e,,

mor: F\\:F\ = F, ,Fy . F, = F, Fyy . Fy; = Fy,
Fy:F, = F,,Fs:Fs = Fs, F:Fg — Fg, F,:
F,—=F,, Fy:F, — Fy, F\,.F, > F,, F):F, —
Fi, Fos:Fy, = Fs, Fog:Fy = Fo, Fy i Fy—F, Fyy
Fy—F,, Fyg.Fy > Fg, Fi . Fy = F,, Fig:F, —
Fs’F461F4_’F6sF5|3F5_’F1’F53:F5_’F3’F541
Fs—F,, Fg:Fg—F, ,Fg:Fg—F;, Fo:Fg—F;
T F2 bR A B (B 5) I

Fi(1) = Fy(1) Fi(1) — Fy(1)

) ! ! !
F](Z)HFz(z) Fl(z)*’F,x(z)
} ! ) !

F\(3) = Fy(3) Fi(3) = Fy(3)
Fpo:F, — F, RTSCRE Fp o F, — F, PR 3CHE

Fi(1) — F,(1) Fy(1) — Fi (1)

) ! ! |
F(2) = F,(2) Fy(2) — F\(2)
) ! ) !

F\(3) = F,(3) Fy(3) — F(3)
Fi.F, — F, BRTHE F,.F, > F, RTCHE
Fy(1) — Fy(1) Fy(1) — Fg(1)

! ! | !
Fy(2) = Fy(2) Fy(2) = Fe(2)
| ! | !

Fy(3) = Fs(3) Fy(3) = Fg(3)
Fos:F, = Fs BTSSRI Fop i F, — Fo BT CHE
Fi(1) — F,(1) Fi(1) — F,(1)

| ! | !
Fi(2) = Fy(2) Fy(2) = Fy(2)
! | | !

Fy(3) — Fy(3) F3(3) = Fy(3)
F32:F3_>F2 %?iﬁ@ F34:F3_'F4 @?iiﬁ@
Fy(1) = Fo(1) F,(1) = F,(1)

| ! ! !
Fi(2) — Fe(2) F(2) = Fy(2)
! ! ! !

Fy(3) = F¢(3) Fi(3) = Fy(3)
F362F3HF6|ZI¥§E@ F42:F4*’F2IZ|¥3‘E&F§]
F,(1) — Fy(1) F,(1) > F,(1)

) ! ! !
F4(2)4’F5(2) F4(2)*’F6(2)
} ! ) !

F,(3) = Fy(3) F,(3) = Fy(3)
Fy:F, — Fs BRF3CHEl F o F, — Fg B304
F (1) — F (1) F(1) — Fy(1)

! ! ! !
Fi(2) = F(2) Fi(2) — Fy(2)
! ! ! !

Fy(3) = F,(3) Fy(3) — Fy(3)
Fg:Fs—F, PR ACHL K] Fo:Fs— F, PR AL K]
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F(1) = F (1) F(1) = F,(1)

) il i }
Fy(2) > F,(2) Fy(2) > F,(2)
) ! il !

Fi(3) = F,(3) Fo(3) = F,(3)
Fo:Fy — F, RTSZHIE F o Fo— F, BRTICHE
Fo(1) — Fy(1) Fo(1) — F5(1)

! ! ! |
Fe(2) — Fy(2) F(2) — Fs(2)
! ! ! !

Fo(3) — Fy(3) Fo(3) — F5(3)
Fo:Fg— Fy RTSCHRE] Fo:Fg— Fy PRT3CHE
B5 F,:F—F(i=1,6,) H&FZHRE
Fig. 5 Functor exchange graph of mor
F,:.F,—F;(i=1,---6,)
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Fig. 6 Objects’ relation graph in category I')3
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B rs (B 6) R T Q5519 24 4R
g, K, of =0,8a =0,y86 = 0,5y =0,
en =0,me =0,0n =0,60 =0,ué =0,8u =0,
Ae =0,yA =0,vy =0,av =0,
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Sk AB.C, 7, 7 W ORCEC A B IE R
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HREE] 1453 . dim, € =dim, A x| 7 |+ 7 | x
(dim,B - |7 |) , MARGEH] 2 4
dim,C = 24 # dim A x |75 |+ |7 | x ( dim,B -
|75 )= 4x3+2x(6-3)= 18,

E2: BQ, =4, [, Q, =4, #ill,% 4=
kQ,,B =kQ,, C =k<0102) A
dim,C = dimA x [ZA |+ |7 |x (dimB +1 -
|25 ]) o i, FRATRIEE UL S5 8% Hg i
BURT REW ST, A 15— 2D 5 5TIE R
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