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Abstract

This paper focuses on the relationship between the adjacency matrix A(G) and the permanental pol-
ynomial for an undirected simple graph G. Specifically, the permanental polynomial of graph G is

definedas p(G,x)=per ( x1-A(G )) , where I denotes the identity matrix. Based on this, the perma-

nent sum of graph G is defined as the sum of the absolute values of the coefficients of the perma-
nental polynomial nt (G, x). This study primarily investigates the calculation formula for the perma-
nent sum of complete bipartite graphs and further characterizes the calculation methods for the
permanent sum of subgraphs obtained by edge deletion in some complete regular bipartite graphs.
In addition, the relationship between the skew spectrum of directed trees and the spectrum of
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undirected trees is provided.
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FEASCh AT BB TR FRE. 46 =(V,E) 2 MTREARV(G), LENEG) M. 4
RG=[gy | RnxniEkE, HAvi, jefl,2,..,n}, AR G MARIZE LT
per(6) =X o)
Hor R HGE (1,2,...,n) PIIFTH Bk o, Valiant [ D £ IEH 7 BMERELE (0,1) -FEFE L, BRI T
Rt #p-7E 2.
4 A(G) 2K GIUn B ARERERE, I+ H | RFAIAERE. 1B G MBI 2 T 0E SN :

7(G, x) = per(xI - A(G)) = kg"[;)bk (G)x",

Hrh, (G)=1b, (G) KrZI 7 (G, x) I FHLL-
Sachs 7B f— /N SR IO L I B A2 B K . Kasum Z5[2]F0 Merris 26[3]F]H Sachs +E 4
T G KM Z IR # 1 Sachs B A

b (G)=(-1) ¥ 2" 1<k<n,
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Hrps, (6) &K G HBTA kB Sachs 7RIS, JFH c(H)&m H HIEIIEH . Wu Ml Lai [4]43H T
FRAF)5E LU o
2GR B, EGHKAM, WLHPS(G), H:

PS(G)=2 | (6) =1+ 3 25,

k=LHeSy (G)

& 7 (G, x) BT RBU X R A
Wu A1 So [5] R0

(-1'PS(G)=(-1) +(-1)' Y, ¥ 2

K=1HeSy (G)
=1+ 30 @)1
- 7(G,-1)
= per (-1 - A(G))
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PS(G)=nper(l+A(G)).
FHIEH] TR AR THR & #p- 58 2 1) o AL, SBUE ] 1 B R P 7K AR 55 KRN 38 /N S AR L AR A P o
1.1. B8R AFRMRIHRE

B2 BT A, REN-ANHEALE, WRERRSE. WERE. Gt
ik, RENSHIR AN EETH, 7EEBCEAAL S o5 h Kasum Z5[2]F1 Merris S5 [3]57 52 H o
PRI B A R 2 TUAE AL 2 Ve v 3 B TR 4 7 S5 MR 2 S SR PR, B e S s kv 8, 4
THEIEH IS, 2R BB, BT ERINAH, mt TR, ETESNME, 878
VA Gt AR RS AR R A A s B DG, TR AR AR A R IR . AEMER S AL
R 75 T AR AN U Tk SEREALAE R A EE A, 7EBEAL NS RIBEL I 24 ORI L o B B2 e i TR
AT AETE, A7 OBURI = il B — 52 3 [ R K R

IR AR A AR IHTE R . DR W IR K AREAL 500 T BB L A2 h R IR R & R
6] B T B AR . AR B 1 3R IR SR [7] 5 B T B #h4 Cy, (D ) > AHETHEL T Cop HAEUPT
A 271 B8, FEAMRIRTF T, BRI Cy, (Ds, ) AR ARIZE Cy HH 2710 A& B s B i AME, JF HAD
AR T KA R S 0 T RIEE S UG . IR K AMZERC: A EERTT R NE, K AR
— AN KT RGN Edebs, BB Sachs TRIMAH . AAFEN—HHIRAMERS, TR
PZIBET, RS e A R [8]. — AN A AR LLE LR 7 A5

(i) #GHIH ZMWAMEL. W

PS(GUH)=PS(G)PS(H).
(i) 2w REGH—%iL, Hc(w)RE&ELuwMERES.
PS(G)=PS(G-uv)+PS(G-v-u)+2 Y PS(G-V(C)).
CeC(uv)
(i) 2 VvREGH—ATR, Ng(v) ZTAivESE, Hc(v) a8y mEmES. N
PS(G)=PS(G-v)+ > PS(G-v-u)+2 > PS(G-V{C))
ueNg (v) CeC(v)

SFIESG AN E B AR [OTE I T HER 1R 7K AR b SRR 1 BA R R RR 1] o 2 1B MR ARAE [10] it 5T T
J\STEEE R K AR _E SRR SR DA SO0 RE AR ], 45 BT )\ S BE R K AR /DS, T4 G 284 )\ A 14 7K
AR KGR . RIEH, AEME A Das [1113E ] T e /S I T HE 1 i L SRR 5 LR BRI IS, e4h,
IBUER] T —EB K AR N FEEL O B AR B SRAESEFT So [1214EH TH 5 T a8 B K AR, 8L
BB A AMP R XKL, T T MR RN B, R EA R TR ARRIRAE . 253855[13]
RIS T 7S AR K AFIIRRAA, EW] T BN AR K AT E R /N, T “ 227 RN f B R K AR B
BRR. RIERFBAT R [14]25 T R A PIME S DL AT, IF4 T e pel B K ARG Sachs B4R, B

PS(G)=2Z(G)+2S(G)+4T(G),

Hot 2(G) %7  G 1) Hosoya 1545, S(G) R G af/MER Sachs KT (G) £ G &L A WA I
Sachs [, I T+ 51 R A ARG A R, HE— BT T ¥ K AR L R LR R
BREE15]. 9] T P 52 5 IO RSO RS B R B R 0 T3 JEAh, BRI T RS Bk R 7
R A EUR £ SR . R AERIF So [S]/r 2R T Ak AR IR, %0 T 26 08 K A FIRR A 1 25 — o
/MU BRI, 6 i T A AR S ARSI B IR 5, FRE T K AP T 512 # p -8
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A1), RIEHEAN Das [8]HIEBA 1 X Pl & ) 7Kk A FR RO A AR /IME, FF 56 4 200 1 5% 2% P&l o [16] [17]
N TR B R TR S T B e R LB (IR AR, XEAEh R A EER
Mo FE[18]FAH T RFIR 5 47 B # MR FR (U1 Hosoya FHE0) 16 R .
1.2. IREERREH

FKAFME UL RHHR 1) — AR ERR, RER AT s 17K AR E L, B R 2 i
BT REUNAHEZ R, & RGHANA TR ARIBPER . EHCH A ERNTRME, G RERR
AR — DT . RN, RN Das 05T 1 IR AR, EIXAEEA L, FRATEHE— D5
SEA TR AR AR, IR LT 1E U 5 4 1E ) 350 1 2 P 1D 7k AR 38t 3508 PR 7k A R A 90—
AN R LFNTE -
2. sE2_HERMNE FERKAT

AL FEBENA T IVFIEN S A M ERK AR, FHFERHTEARX. AT HE, JLTFIENSES
B K, , &ow, JLFENZHBEA K, &r, S, Rrf s FUREK,, .

BQ,, ML2, . n PR RN K s AU IR, M [ a|p] AT a FIHIE B FR M
FHFE, M (a|f) #r M TR, HhiTh o Hib, 515 B HAb.

5IH 2.1 [19]& M &2 —nxn4ifE, HHaeQ,,, M

per(M)= > per(M [a|ﬂ:|)per(M (a|ﬁ)).

ﬂer,n
512 2.2 [19]8 M, Al M, #B2& nxn 46FE, T

per(M1+MZ)=gﬂ%nper(Ml[aLﬁ])per(Mz(a|ﬂ)).

b2 s =0t per(Ml[a|ﬂ]):lo

2.1. EEZEERKAM

EE211 % p2qht, PS(prq)+i(Ej[gj(k!)zo

T4 AG) WK, MR, BT PS(G)=per(I+AG)). 21 pxq i, HFE A(G) &N
(p+a)x(p+q)BrHERE, MFERE A(G,)WF:

(p+a)x(p+q)
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