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B n KB G MBRDZFS (c1,co,---,cn), HA ¢ ZB G R @ iEL. K
WHAFZEBMNE GTHE B TE . flin, 1973 48 R.C.Entringer $2 1 & A B i
(c1,c0,,cn) i1 = co = 0,¢; = 1(6 = 3,4,---,n) WE (W [1], P.247, [afH 10).1975 4,
P.Erdss $#HKREGEKS (c1 ¢, cn) e <100 = 1,2,---,n) WEIRSKFTREMIEEL
(W, [1],P.247, [0} 11). XA RA S WAREMER. 3C [2,3,4,5) X @A FE#T T
Wi —BoRUL, R (e 2, cn) BB G AME—, FIL—1 HARMNEZ 48
LR BB AT R ©. SC 7 BiEMT G = Knp — A(A C E(Kny,),| A< 1n <
r <min{n+6,2n — 3} EHERERSAAFEN. AL [7) AR EE— 2R K,
BRSO =SB, ASGEMT G = Ky — A(] A |=2,n <7 < min{n + 6,2n — 5}) Al
G =Ky, — Al Al=3,n <r <min{n +6,2n - 7}) ZHENHWERMIFER. ACHITE
fRIARE HAE A C E(Ky ).
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B G ERHBMAER V(G) = XUY # G WREFRIIN—Mm&TE X, B—TEE Y
B AXAE | X |=n,|Y|=r Hn<r % SCA M wS) xR K, P& S AL
Ky WEREHE. 10) Fm Ka, BN @ BIEREHE.

B X, = {CIC = Ko — A A=} . il a(C) SR G 1 4 B

4 m; = mingex, c4(G) Al M; = maxgex, ca(G).
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00
= QO e

WA ERGeX; , MG=K,,-AJAl=j. ®SCA, BRY | S [=1H#,
i) = (18 = s = { e T
| S |=30F, pa(S) <1 HFERBMIZY BHAY K, [S] AN 3 W 4| S |=40, p(S) <1
H%ﬁ’ﬁzﬂ:ﬁﬂaﬂ:ﬁ Kn,r[S] jﬂ 4 E; | S |Z 5 ETJ‘, ,U4(S) = 0 ? Aaf = ZSCA |S|= kﬂ4(5)7
W azo = (5) (), an =3("7)(1):0) Sar < (G0 —1),0 < as < (3),0 < aua < (3), 015 =
(46 = -+ =ay4; = 0.

#oag # 0, M K, [A] FFELE 4 . 5% K, [A] f8A 4 BISFES 4 ZAREKN
3. W Ko (Al 1 I DARE 4 B, W K, [A] F2DH 4 ZAREKA 3 #E&, I
a43 —ag4q > 4 —1 =31 > 0.

#oagg =0, M| as3 — agq > 0.

B2 a4z — asq > 0 HRGL.

RIBEFFFI ca(Q) = Sp_o(—1)*aus, B

(@ =(5)(5) =3(" 7))+ i+

H G HEREMEA, ) —i("TH(T) + @) —1). XHETFHE G e X;, ff
G* =K — AF Knr[A*] ]E.Kl_] EP]%:@E’JIHJSTXEP
_Wt 04(G*)*(")(5)—3‘("?1)(11) + () (r—1) < M;. Fk

n\ [r SAn—1\/r—1 j
=) =) B

Xoea(@) = (3)(5) =i (") (1) + s —aus +as > (5) (5) =5 (") (7)) + 042 — ass,

#oasg =0, M ea(G) 2 () (5) =3 (") () +an > (3) () — (") )(T11)+(é)-

#oass # 0. B K, [A] B | ZARFR 2 B XEEH—5% 2 BEEH j -2 % 3 KA
TIX5k 2 B, EﬁCKn,r[ ]EP?)E%#US (=20 . BEIXLY 3 Ry EE e, BhE
% 3 B 2 ARFIR 2 B3bA, I K [A] AR 3 e 6 < U5 })\ﬁ'ﬁ 1> 25t
B a2 —ass > [()) —1+1n—1)]—t1 = () +in—2)—t1 > (J) + (n_g) St —t >
() + 2=t — 0> (3).

B ea(@) > (5) () =i () () + ()

B2 a@) = ()6 -0+ 6)

HZ =
A
@
3
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G RIS, s > (3)() -3 () (7)) + ()

XHTFAE G € X G = Ky =A% Ko o [A7] 2 Ko, Hoea(GF) = (5) (5) -5 (") (1) +
(%) >m;. FHI m; = (g) (’2”) _j(”zl) (Tzl) + (%) o

T3 1 EEERS Tk

B 209 B j>2,n> 15+ 1) 2, W My < my.

HT T EIAER, EINRE Tk

518 3 WG =K, —AlAl=jr>n>j+2 W GHEERM (c,e2,, cnpr) F
con # 0.

2 FEER
TE1 #n<r<min{n+62n-5% M G=K,,—A( Al|=2) BHENBEEMHHE
.

A WEERAR n > —n+ 5> 5. T 0 = r WIHEAESC 8] HEIE, BUAFHE
n <r < min{n+6,2n — 5} K. HHHE K. [A] t5HE 1 FRB=FERE.

B 1 K,.[A] B=FEE
Prix =FEIES AE N Hy, He, Hs, HWE 1 FiRG8NEMT SRS, Hf 2 e X fly
Y(i = 1,2). MWRARMERE K., 04 BEH (0)0); Ko, o H p—%30 4 BEEY
("TYOTYs Ky B Hy R4G00 4 BEGEHR p(H) , W p(Hy) = 1, p(Hs) = n — 1,
w(Hsz) =r—1. A cu(G;) TR G; = K., — E(H;) W 4 B%. WRIEEFRFEAESE

- (5)() ("))
we=()() () ()
w0= ()6 () e

BAR ca(G1) < ca(Ga) < ca(Gs) . XRHIX G = K, — A(| A |=2), REIW G RA AR
ARSI

PITIEIMAEE G # G =K., — A(| A|=2),¢" 5 G BAARRIERKMG. 5% G 7ThE
A THIN=FE.

R 1 G e {Ky, ~A]0<| A< 18| A>3} WX [7) B G = K,,G =
Ko —A(l A= 1) ZHENMERSGE—FEN. XY G =K., - A A|>3) &, B3IH
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2 fl maxca(G') < miney(Q). FHX G € {G |G =K, — A, | A|#2},G' 5 G BEBEAFWE

RAIM.
BR2 G e{Knpprir—Al |A|=5,0<j<n+k-21<k<[552]} W n+k > j+2,

HFIH 3 H, Conior(G') #0, T Congan(G) = 0. FIE G' 5 G BAARFRME R .

W3 G e{Knpnrr—Al |[Al=j>n+k-1,1 <k <[S52]} 2 G € {Knrrr—All
Al=j=n+k—-1,1<k<[552]}, W ca(G) < maxca(G”).

4 f(k) = maxcy(G”), W FIE 150

F(k) = <n+k><r—k>_(n+k_1)<n—|—]1€—l><r—li—l>+<n+11<:—1>(T_k_1).

2 2

PITER f(k) < ca(Gh) < ca(Ga) < ca(G3).

HFE f(k) < ea(Gr) = (5)(5) —2("7) (1) + L.

A Hi(r) = f(k) = (3)(5) +2("7) (7)) — L.

HMTn<r<min{n+6,2n—-5} R 1<k<[F],#H2<2k<r—-n<6fKr<2n-05,
H—=FEH1<k<3n>r—n+5.

TRY k=18, Hi(r)=f1)-(5)G) +2("7) (1) —1=1l(—4r +6)n® + (2 +2r —
2)n+ (—8r+4). it 2<r—n<6,Bln+2<r<n+6. ¥ r=n+2n+3,---,n+6 5%

RN Hi(r), FH45E n BIRMFRD n > r —n + 5, BATH:

Hl(n+2):i[—2n(n2—4n—1)—12}<0 (n>17),
Hl(n+3):i[—2n(n2—4n—7)—20}<0 (n > 8),
Hy(n+4) = i[—?n(nz —4n—15)—28] <0 (n>9),
Hy(n+5) = i[—Qn(n2 —4n —25)—36] <0 (n > 10),
Hi(n+6)= %[—Qn(nz —4n —37)—44] <0 (n > 11).

k=208, Ha(r)=f2) - ()G +2("7) () —1=3[(=6r+12)n? + (4r2 — 14r +
28)n+ (212 —22r +28)]. Wit 4 <r—n <6, Bln+4<r<n+6. ¥ r=n+4,n+5n+6 %

AURN Ha(r), 4G n B0, BATH:

1
Hsy(n+4) = Z[—Qn(n2 —4n —15) — 28] < 0,
Hy(n+5) = i[—2n(n2 —5n —28) — 32] < 0,
1
Hy(n +6) = Z[—Qn(n2 —6n —45) — 32] < 0.

k=308, Hs(r)=f3)— ()G +2("7) (") —1=3[(=8r+20)n? + (6r2 — 38r +
92)n + (672 — 62r + 124)]. WEF r —n =6, $F r = n+ 6 fON Hi(r), HEE n BRI n > 11,

HATH:
[—2n(n? — 6n — 45) — 32] < 0.

FNgpr.
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I f(k) < ca(Gr) < ca(G2) < ca(G3). T ca(G') < ea(G), XE G € {G1,Ga,Gs}.

E ¢ 5 G EAARFEWERS . T RS O

FE 2 En<r<min{n+62n-7} 0N G=K,,— A A|=3) SHENEKIMH
SEH.
B HEHEMAMHRI n > r—n+ 7> 7. XF n=r WIEEFEX 8] HEIE, BHFE
n <r <min{n+6,2n — 7} WIEE. BHFIE K, A GHE 2 FrafsFETE. BEX/SFrE
B4 AIC A Hy, Hy, Hs, Hy, Hs, He, HINE 2 PR 8B TSRS

Kl 2 K,.[A] B7FETE
Hift e, e X fily; € V(i =1,2,3). WEEARMERH K, 194 BECH (5) (0); Knr B H H—5%
g 4 BECR ("7 (1Y) Ky 8 Hy 20000 4 BEGEA w(Hy) |, W p(Hy) = 3, w(Hs) =
24+ —1),u(Hz) =2+ (r—1),u(Hs) = (n—1)+(r—1)+ 1, u(Hs) = 3(n— 1), u(Hg) = 3(r —1).
Ko 8 H; F=20300 4 BEUKIKH 0,0,0,1,0,0. A ca(Gi) FR Gi = Ko, — E(H;) 1 4 8
. WIEA RIS
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BAR cu(G1) < ca(G) < ca(G3) < ca(Ga) < ca(Gs) < ca(Gs) - XFEHX G = K, — A(]
A |=3), AFH G BARFE R

UTNIERIMAER G # G = Knr— A(| A |=3),G" 5 G HAARFEWBEKS . 5% G WhE
A TH=FIELL.

B 1 G e{K,,—A|0<|A|<28|A|>4}). dwx 7] RE® 1 EiF ¢ =
Knp,G' = Kpnp — A A |=1),6" = Kpp — A(| A |= 2) BRENBIBHIRMAME—FIER. X
WG =K, — A Al>4) B, BEFE 2 4 maxe (@) < miney(G). FRX ¢ e {G| G =
Knyr— Al Al# 346" 5 G BARFRBIBK .

HR2 G e{Knpkri—AllA|=5,0<j<n+k—2,1<k <[5} W n+k > j+2.
MEIHE 3, Conyor(G') #0, M Conyor(G) =0. B G' 5 G BAEARFEWE K.

M3 G e {Knpprr—AlAl=j>n+k—1,1 <k <[52]}. A G" € {Knjprin—All
Al=j=n+k—-1,1<k<[52]}, W ca(G) < maxca(G”).

A f(k) = maxcy(G"), NI FIH 1 A

F(k) = (n;—k><T;k>—(n+k—1)<n+]1€_l><r_];_l>+<n+§_1>(r—k—1).

PITIEH (k) < ca(G1) < ca(G2) < ca(G3) < ca(Ga) < ca(Gs) < ca(Go)-

HFE (k) < ea(G) = (5)(5) =3("7) ('71) +3.

4 Hy(r) = f(k) = (3)(5) +3(" ) (1) - 3.

MTFn<r<min{n+62n—-7}H X1<k<[52]#HH2<2k<r-n<6Kr<2n-7,
H—HH1<k<3n>r—n+7.

FRY k=18, Hi(r)=f0)—0)G) +3("7) (7" —3=3[(—4r+6)n>+ (2% +6r —
6)n—12r]. WEF2<r—-n<6,Bln+2<r<n+6. ¥fr=n+2,n+3,---,n+6 HfLA
Hi(r), 456G n BRI n > r —n+ 7, BATE:

Hi(n+2) = ~[-2n(n* —6n — 1) — 24] < 0, Hy(n + 3) = = [-2n(n® — 6n — 9) — 36] < 0,

|
PN

Hy(n+4) = ~[-2n(n? — 6n — 19) — 48] < 0, H1(n + 5) = ~[-2n(n* — 6n — 31) — 60] < 0,

=
=

[—2n(n? — 6n — 45) — 72] < 0.

FNgpr.

k=208, Ha(r)=f2) - ()G +3("7H (") —3=3[(—6r+12)n? + (4r2 — 10r +
24 )+ (212 —26r +24)]. Wit 4 <r—n <6, Bln+4<r<n+6. ¥ r=n+4,n+5n+6%
AN Ho(r), I45E n %M, BAOTH:

1
Ho(n +4) = Z[—Qn(n2 —6n —19) — 48] < 0,
Hy(n+5) = i[—2n(n2 —Tn — 34) — 56] < 0,
1
Hy(n+6) = Z[—Qn(n2 —8n —53) — 60] < 0.
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k=38, H(r)=f3) -GG +3"7H (7" =3 = 3[(—8r +20)n? + (6r2 — 34r +
88)n + (672 — 667 + 120)]. JEF r —n =6, $F r = n+ 6 AN Hi(r), HEE n BRI n > 13,
AR

Hs(n +6) = ~[—2n(n? — 8n — 53) — 60] < 0.

RNy

lﬂlﬂﬁ f(k) < C4(G1) < C4(G2) < C4(G3) < C4(G4) < C4(G5) < C4(G6). :J:7E|l: C4(G/) < C4(G), J‘XE
G e {Gl,Gg,Gg,G4,G5,G6}.
Hit ¢" 5 G BAARFRER . TREHEAMAL. O
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Uniqueness of Cycle Length Distribution of Certain Bipartite Graphs
K,,—A(A|<3)

Wang Min, Shi Yong-bing
(Mathematics and Science College, Shanghai Normal University, Shanghai 200234, China )

Abstract: The cycle length distribution of a graph of order n is (c1,c2,- -, cn), where ¢; is the number
of cycles of length i. Let A C E(K,,,). In this paper, we obtain the following results: (1) If | A |= 2,
and n < r < min{n + 6,2n — 5}, then G = K,,, — A is determined by its cycle length distribution. (2)
If| A|=3, and n <7 < min{n + 6,2n — 7}, then G = K,,, — A is also determined by its cycle length
distribution.

Key words: cycle; cycle length distribution; bipartite graph; a bipartite graph determined by its cycle
length distribution.



