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Abstract

A biregular (semiregular bipartite) graph is defined as a bipartite graph G = (U,V, E)
for which erery two vertices on the same side of the given bipartition have the same
degree as each other. Let G = (V7, V5, F) be a connected bipartite graph with bipartition
(V1,V2). ViUV, = V(G) and ViNV, = (. If G satisfies |V;| = s, |Va| = t, and Vu; € Vi, dg(u;) =
z(i=1,...,8),Yv; € Vo,dg(v;) =y (j =1,...,t), then G is a semiregular bipartite graph,
denoted as G = (s,t;x,y) . Based on the classical Kirchhoff matrix-tree theorem, and by
using the Schur complement of a block of block matrix, we show a general expression
for the number of spanning trees of the complement of a biregular graph G is given.
As applications, several formulas for the number of spanning trees of the complement

of various classes of biregular graph were obtained
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1. 5|8

P 10 A b 2 E 2 L — A R A AN AR & e ANAE B AN AL 5 2 v A o S 2N AR TSR
o G BEE DL R BAR AL S A S S AN P 2% B MR AR — B AR S Mg AR E
PEZE VIR O, I A Bt 450 H AL 5 B X 4 A PR R — AN B4R AR, — ROk Ui, AR OB 22 11 I 24 B
BAREME [1]. R T B4 SR T8RS, 4 i) 307 22 Kirchhoff 58 FE- € 3 (2, 3],8 &
K — Al B BB B B R R 25 45— AT — 2 RIS B — i — I AREUR 7 45 2048 B i 8 H X
BAR T b b 1 1) AR B T B ) R A O — AN SRR R BR T X 4 AR O T T 5, IR
AT FVE(H G A X Feussnerf & AR [4]: 7(G) = 7(G —e) + 7(G/e), Bhi2, BIGH
A B S T BIGIHBR — % e 515 R T BIG — e BIZE W H I b B GUR 4 %10 e45 2 (11
KIG /el Bmt £ H ), tah, A7 8t #0732, i —A> B GA ot 1 2 H o B G Tutte 2 1
RT(G;z,y)fEx = 1,y = 1 LW AE [5].
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WA

ASCHF AR B AT R R IEEE. fEEG = (V(G), B(Q)), —BAV(G) (FicV)RRGH
T A4E, BE(G) (FHCE)R GRS AL 5 el 1 B AR R T Bl P 3 1) TG Pl R R i o B 2 BE TR
RKoas. HEIHMGH RV (H) = V(G),E(H) C E(G), I HZEGHEKF K E/EH C G. #WT
RGHAERR T ELRIV(T) = V(G), W TRGH —RAERN. BG = (V, E)RIPERAERNT, Ty
ANFEH Y BAUYT, To A R M BT 22T, (R, (EARATI S AR5 AN . Bl (G) R w BGA B
WA H K n AN TR 58 A B sKoRns 2k AT (A R1); Ko o R TR BV (K ) Rl 53
KV (IVA| = n) IV, (|Va| = m) 584 — 8018, WG = (Vi, Va, B) & —A> 30145 R (Vh, Va) H3%EIE
ZHELRIV, UV, = V(G) BVinV, = 0. HGHRIVI| = s, |Va| = t,HVu; € Vi, de(u;) = z (i =
1,...,8),Yv; € Vo,dg(vy) =y (j = 1,...,t),WFRGRE —FIEN ZHEEMEG = (s, t;2,y). K, —
GERMK, P RERGH BT A 315 2 B ARG K, -4 EL 4|V (G)| = nitt, XK, — GRGI
WEALIEG. War BN — lé l’j M SR p + gM T R, ARplf 7B, BRpAT oB 056 B,
CrRATPIIIHERE, D2 7 FE. FHHEEDR W1 KA — BD1C NFHIEFED T MFScurth,
G AM /DT 15 ) 3 B AR s (%5 B, Spiro S [6] MEFEAE £ B 45 H T 2F 18 ) 355 P A= i v
) — T E A . A SO 1 ) 350 P 50 P e P 1) 2 Beob) 0 i) A, 25 - A e A o
IScur #2522 T ) 355 B b B 0 A By ) — Ak 4 =K.

2. HXEX553E
WG = (V,E), BV = {v,va,...,0.}, E = {e1,...,em}. XV v,0; € V, Fo, v /L8, Wid

7'\jvi ~ Uj. Ng(l}i) = {Uj S Vl'l)i ~ 'Uj}, dl = dg<’l)i> = |Ng(1}1)‘ E%?ﬁ%%ﬁ,ﬁﬁﬁﬁiL(G) =
(lij)nxnf’EXﬁﬂFl

di 7':.7)
lij=9q -1 i#j, Hv ~vy,
0 oA

Kirchhofff1 FE-# i€ B [2]R W] L(G)FAER o IARECR 73Ul 2 G A M5 H, BlT(G) =
(1) det(L; ;(G)), HHL; ;(G)FR7s IWL(G) MR 54T A28 551 5 49 2000 A 7/ . A h A %,
HG = (Vi, Vo, E)(IVi| = s,|Va| = t) e — D 0], MIGHISREERE M A(G) P& N R IR

0 B(G)
BTG 0 |

KH, B(G) = (bij) sx MOAGH ZHBRIBHERE, i 2

_— 1 v~y fRu € Vil € Volt BIGH 1% 1U;
YUlo

SI¥82.15 M = aly, + bJy,, Hili /Ea # 0,a + bk # 0,M M AT, H
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1 —b

Mt= 4+
a k+(a+bk)a

Ik

MERR: B Fdet M = a*~Y(a + bk) # 0, MM Al 3%, %0

—b
(a+ bk)a

1
(aIk‘f'ka)(EIk"‘ Ji) = I,

HLAE VR BRAL.

3152.2 ( [7,8]) EHEHEM — g g M B+ W7 AR, BRI,

CrEGATpHIHIFERE, Dieqb 7 B 5 35 R D2 AT i, M/ D& DAEM i Scurh,

det(M) = det(D) det(A — BD™'C) = det(D) det(M/D). (1)

5132.3 ([9]) &G = (V.E) (V| =n), Hu= (w)iL,, v = (v;)i- ZR" S E, N

det(L(G) + uv?) = <Z u,) (Z vi> 7(G). (2)

3. ERMITH AN

EIE3.1 WG N (s, t;x,y)-FIEN ZHE X s+t =n. WGHRIFMNEAGHI AWM EH N

1

n—x

(n — =)

7(G) =

n2

" det ((n Y- BT(G)B(G)> (3)

WERR: VEEFIG = K, — G. H15132.37] %1

det(L(K, — G) + J,,) = n*1(K, — G)

W (K, - G) = % det(L(K, — G) + J,), X HL(K, — Q) + J, = L(K,,) — L(G) + J,, 3rf

xl —-B(G)

L(K,) =nl, — J,,L(G) = ~BT(G) yl,

)

L(K,) — L(G) + J, = [(” —okL 5O ] ,

BY(G)  (n—y)l
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g F2.1M15| #i2.2.F

133
det(L(K,, — G) + J,,) = (n — x)* det {(n — I, — LEBT(G)B(G)}
T EA . .
(K —G) = " n;”) det ((n — )~ — mBT(G)B(G)),
IR

Bl F3.1 WG = tKy, BIGRE—A(t,t;1,1)-FIEN =K. FEEBT(G)B(G) = I, HA(3),
S o133

¥

BlF3.2 G = U Ky, BIGR—"(ky, k; 1,y)- 1B 501, G T 4 9 350 43 10 25043 3l
FekyMfk, Hky + k = n ¥ Z 3BT (G)B(G) = yI,, HAR(3), BHHEH

1)kv

n —
n2

(@) =\ det <(n ) — nilBT(G)B(G))

(n—1)" y
=0 det | (n —y)I), — p— 1Ik

=(n—1—y)rnt=2(n—1)kv=h),

4. INeg

AR ET T T 2 1) i P 0 2R R K R T ] B, R Kirchhof AR FE- B 5 BT —
AN FRAEFEScur kb (47 51 AUESE A AF B — A OCT 2 I — B GRIAMEIG RO A R 30 H T 5 — i
PG5 R 1285 AR WG B T BOUR) S5 AT T 5 G AR AR R A R 1 — DM AEREAT 51 i B i)
R 2T S A SRAE R AR 1 SCRR [10] R T S48 2R — AN BE D9 PRk il 37 0 R Y, EL LA G 1, AR S
UER T % b B wT HE
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