w15 L4 W U 2 B2 2 3 (AR A D) Vol.1 No.l
2002 £ JOURNAL OF HUAIYIN TEACHERS COLLEGE (Natural Science Edition) 2002

Bernoulli 04 27 1 3" B[R4

EE
(HEBAIMTE By PR, TH WL 223001)

M  E:#&{B,! ¥ Bernouli &, m.n HYHRK , ACGEATEHEAR(Q2-2")B,, =1-4n +
N Y 271

\%1(2k 2k)
BE[S] dEAKQ2 -2")B,,(mod2") 5(3 - 3")B,, (mod 3°) h 2 E £ K.
X817 . Bernoulli #:; Bl & R

BESES:0156.1 SCHRARIRAD: A NMERS 1671-6876(2002)01-0013-03

)24k82k(mod 2") 5(3-3")B,, =2 - 6n+22( 3%B,, (mod 3™') . B m = 1,2,

1 3

400 Bormoulli B 8,1 1IN FHMIRBIRRA B, = 1, D[ 7)B = 0(n = 23,4,

Bernoulli $U7E X2 70 (58 EE AL, 7TEHOL REOL THER¥E SHSEFPERETZMN A . BATX
F Bernoulli {EL A i 1600 A3 3CHK, FEWL[1].

A E B TFF Bernoulli BUXTAL 27 #0137 MIRIARE 1 n 28 B RS, von Staudt HEIER n > 2 B}
2B,, = 4n + 1 (mod 8),1910 4 Frobenius[2] #f—14t#A n > 28 2B,, = 1 - 12n (mod 32) . AL H—
EERBMFEBRNT —RER 4 mon HERBHE

it

(2-2")By, =1-4n+ Z(2k) 2*B,, (mod 2*™**) (1)
B m = 1753
(2 -2")B,, =480 +36n + 1 (mod 2") (2)
RRAEEAELS] PEEEMERIMESA SR .
AR, A E R mon R BARBEHE
(3-3")B,, =2-6n +2Z( )3“32,‘(m d 3*™") (3)
Bom =2 RERs] PEFRHOTRERR:
(3 - 3")B,, =-36n" + 1087° - 93n” + 18n + 2 (mod 3°) (4)
2 EAXS5|IE
HIEB (1) ~ (4), RIS EWTILTIHE.
31310 %k E SRS
( | ) szn = 0;
(i ) (von Staudi-Claussen) # p HEE,2 1 k(p - 1), IF pBy,.1y =~ 1 (mod p).
WA ERE: 2001-11-18

EETWE : TLHEEE T BABEES Y B H (98KID110008)
fEERA: DA (1965-), 5, ILHRTEAK A, BB, i, EEMAIRE SH AP



14 HEBRIBTEF B2 R (5 AR AR)

1%

SI2Y @ WEMEG B (0) = > (7)B, * H Bemoulli i,
k=0
1 3-3" 1 2-2"
an( 3) = W’ an(j) = 42n an-
133 & n WERE N
i 2n _ A 2k
(i) (@-2Y)B,, =1 -4n + \ (2k)4 B, ,
(i) (3-F)B, =2 -6n+ z\‘(zk)sszZk
EW B =-%,ﬁm%r;§1\a|@z& Bemoulli 55 X 41
2n A2 2y - Zn\W _]_ 2n-m
(2-2")By, = 4"B,,( Ly _ 4 (4) B,
m= 0 m
_ *"1 2") m _ znw 2n\ o
= Z{)(m 4B, = 1-4n + ;:(%)4 B, .
2n _ “ 2n i - . 2n {,"‘ ( 2"’ i 2n-m N
(3-8, = 2+ 3B, () = 2-3" ) m)(3) B,
2n 2n
= 2\‘ 3"B, =2 —6n+ 2\‘ 3B
m= 0( ) " (2k) e
T | BEA5IE
it W IEKRE W
2n
(i)(2"24)82" -1 _ 12n = 7 (mod 16),
n
2n B _2
Cli )(—3“33) 2 —2n -3 (mod9).
n
iF .5 3 alig
(2—22")32,.-—1 'Ewi2n 2n - 1Y
4n =‘1+k§14n7(2k_1)4 Ba
_ ) Oy (2n - 1)2““ o
=-1+Q@n-1) 4Bz+}:_,2(2k_1 2By - 2
=-1+42n - 1)B, = 121 - 7 (mod 16),
4k7
(/I:‘.%'—?IJ k 2 —J- &2sz i’jj‘] 2 - Eﬁ )
%—32")B, - N1 2n(2n
ND T 2n _ \ 1 «n 2k
3n DD k(2k—1)3 Ba.
2k-4
=—2+6(2n—1)B2+2\ (22:1)31‘: .3BZk.32
=-2+6(2n-1)B, = 2n -3 (mod9).
2k-4
GEBH & > 207 R 3B, 3% 3 - 5K
TS IRIE .
3 (1) ~ (4) XAYIERA

Whkom.on FARE. ¥k > mBtH5R



%13 FVE % « Bernoulli A 2 F1 37 IRIRR 15

2 2n _ ma
(2’;)2‘”‘32,, = (Zk)z"' ''v 2B, = 0 (mod 2"**),

HhsE3 B0 R, Q) RFE m = 1UEQ) XXk > mBHE

(2k)32kB2k - (;’Iz) 32k-1 3B, =0 (mod 32m+1)

HmmIE 3B X, EQG) KPR m = 2 BF@) K.
F OS] BEFTEHES T —RER R p REY » HARE, WFEEH 00,0y, 0,

(p - p"""")Bypy = ak” + - + a1k + ag(mod p") (k =0,1,2,-),
Ep>nblag,a,,,a,(mod p*) ME—HATE AL, % p = 2B n HEHHp >2Hp -1 n ke
ABE a, = 0 (mod p*) . B 3} n NFAEER a0, 0, &

(3-3)By = a, k" + - + a1k + ag(med 3") (k = 0,1,2,-).
RTHEMKHR, AT SE[6].

B % X W

(1] Dilcher K,Skula L, Slavutskii I Sh. Bemoulli Numbers Bibliography( 1713 -~ 1990) [M]. Ontario: Kingston,1991.

(2] Frobenius G, iiber die Bemnoullischen zahlen und die Eulerschen Polynome[J]. S.B.Preuss. Akad.Wiss, 910,809 - 847.

(3] Ireland K,Rosen M. A Classical Introduction to Modem Number Theory[ M]. New York: Springer, 1982,228 - 248.

[4] Ribenboim P. 13 Lectures on Fermat’s Last Theorem[ M]. Springer, New York, 1979.

(5] SunZ H(¥ME %) . Congruences for Bemoulli numbers and Bemoulli pelynomials{ J]. Discrete Mathematics,1997,163(1 - 3):
153 - 163.

[6] SunZ H(?ME % ) Congruences concerning Bemnoulli numbers and Bernoulli polynoxmals[J] Discrete Applied Mathematics,
2000,105(1-3):193-223. =

Bernoulli Numbers Modulo 2" and 3*

SUN Zhi-hong
(Department of Mathematics, Huaiyin Teachers College, Huaian 223001, China)
Abstract: Let | B, | be the Bernoulli numbers, and let m-and n be natural numbers. In this paper we prove that
(2- 22")32,, =1-4n+ Z( )2“‘sz ( 0d24""'3) and (3 - 3")B,, =2 - 61 + 22(

2m+1

2k) 2kBZk (mod

) .Taking m = 1,2 we obtain the two congruences for (2 - 22")B2,, (mod 27) and (3 - 3**) B,, (mod 3°),
which were announced in [5].
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