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£ (HBENB, BEREY —Hh, EEDP DB E %L T KF.SmarandacheZ
TR T 108 MR MR EOR I, X5[E TRZEREFRIINB. ABFEENHAT
X H A FSmarandache B #-5 £ Smarandache p& E 5 FAH & 1a) @157 0357 13 F&.

AT R IE B n 3 4 I Smarandache BRI LS (n) 1€ A /M IE B m A 45 n|m!, B

S(n) = min{m : m € N,n|m!}.
S (n) B E XNEGHER RN = plips? - - - ptr RIRn bR R, T4

S(n) = max {S(p2)}.

1<i<r
AT FEHS(1) =1, S(2) =2, 5(3) =3, 5(4) =4, S(5) =5, S(6) =3, S(7) =
7, 5(8) =4, S(9) = 6, S(10) = 5, S(11) = 1, S(12) = 4, S(13) = 13, S(14) = 7, S(15) =
5, 5(16) =6---
S AT 7 1IE 2 $n 3 4 (1 PhSmarandachebd $17 (n) & XA B /N [ 1E 2 Hom f £3n 3
L) g

Z(n) :min{m:meN,n‘m(m; 1)}.

MZn)H e XEGHERZ)BATILANMEN: Z(1) = 1,Z(2) = 3,Z(3) = 2,Z(4) =
7.2(5) = 4,Z(6) = 3, Z(7) = 6, Z(8) = 15,2(9) = 8,2(10) = 4, Z(11) = 10, Z(12) =
8,7(13) = 12, Z(14) = 7, Z(15) = 5, Z(16) = 31, - - .

RKTSMZ(n)MHERMEF, 2 2EHHEAT TR, KRG T ALHBNLS
RAPBFEHELIHERB LT HRREN BT RERE— N RE WL
gk B ARHs U, A T B A FESmarandache PR #7 5 £ Smarandache PR £ 1 B 57 45 5
5 Smarandache P8 £ } £ Smarandache P& £ AH < [a] B 57 45 SR FlSmarandache 5 51 i 57
SR NP ZIFE RIS E R, AR Smarandache A 83 ) 2% 35 & A2 15 SCHR
5 .
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F_F SmarandachefRE 5{ASmarandachef#q

2.1 FKFSmarandachetR By —1N 3548

YRR IEEE S, & % MF. Smarandache PR #S (n) € A &/ IEFEFm AT Fn|m!.
%1 40S(n) AT JLANMES(1) = 1, S(2) = 2,503) = 3,54) = 4, S(55) = 5, 5(6) =
3,5(7) =7, 5(8) =4, S(9) =6, S(10) = 10, S(11) = 11, S(12) = 4, --- . KTFS(n)HIf
AR, ESFE SR, 7], XEAFESR.

KFS(n)MERZIME R, F 2 2E AT TR, KB TALHBIILE R, FlaF.
Luca#FZAESCHR[2] P iTie T B3

Az) = % S s(n)

n<z
B TR AL R, 5 T A(x) B — AN EGR K _E ST [R]NARIEAE SCHR (3] IE R T 4
%ﬁ

2 S1)-S@2)--S(n)

n>1
S WS, FRH T T I
B SHMERSES . > 1, AWEAKXLS(z) = Y. nS(n) =lnz —Inlnz + O(1).
n<x

KTRER—FHHE, 25UTEAAR, 2 D7EIAE FSCER IS RE BIH KRG R. F.
Luca HHFINAE W BEIEHIn s — InIn a2 LS(z) ) L5, (HR2BMEUEALS (o) R A X
— IR R, 2D RUR B S (n) BB B E AR, ik, B — 1A
R, RIS S 7 BTN, 7T AR AR AN R ) 4518, Ran T s 2
EH 2.1 NTHERES: > 1, AWEANXLS(z) = Y InS(n) =Inz+ O(1).

n<x
BRI BRI A58 AN E T n In a2 ANAEAERT, ok & U, SCHR 3] B85 12
AR, FRWAH T LS (o) MIEMRRER. SR B FH 2500 P IR A4 R, 18
A AR B SRS WL A =X, RIER
SMERIEREE L > 1,

1 1
LS(s) = ;ZIHS(TL) =lnhz+C+0 <m> :
n<z

HAop ORI E R
A TUEW]EB2.1, FE T I LA B

2
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FI# 2.1 MMEERLp, AWLAK
Inp

Z— =Inz+ O(1),
p<z p
T

UEBH 2 SCHR (4 — 6]

TN S B A e EAIE R, B e LS (o) I R FAG

F5z b S (n) BRI AN, ST R IEBHEES(n) < n, AT HEBulersk A A
K (S HSCHR[6] P EEs. 1), H

LS(x):% ZlnS(n) < %Zlnn

n<x n<x

1 v 1 [* | 1
:_Z/ lnndyg—/ In ydy + a(z+1)
xn<m 1 T Jq T

1 1 1
zlnx—l%——%—n(x+ )
x x

R

LS(z) = % > InS(n) <lnx+O(1). (2-1)

Hox, FFEFRA LK S ERME TS (2) = 1Y LenS(h) WF . SHMERIEE

n<x

Hin > 1, B2V HE—NEETp, Aitn =p-ny, TRES(n)FIHER

S(n)=p
0
InS(n) =InS(p-ny) > Inp.
AT 1 BAGR 20 R1E S5 K (S P SOk [6] 2 BE3.17),
LS(x)
:%;1115(71)
> 1 > Ip
xpnlém
{Z Inp Zl+ Z 1~Zlnp— Z Inp Z 1}
p<VT n<g  nsV@o Py p<Va n<Va
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;{Z w (Zrom)+ X1 (Ero (=) - ¥ lnpmmm}
<z

n<y/z p<Vz

i{x Z lnp+0(z lnp) +x- Z %—%O(x)—\/%' Z IHP‘FO(\/E)}

pvi L n<VE n<vE p<vE

:%{x.lnﬁwwwxlnﬁW(z)‘ﬁ<ﬁ+0(£))}

=Invz +1Invz + O(1)
=Inz+ O(1).

el
LS(z) > Inz + O(1). (2-2)

B (2-1) 2 (2-2)F
LS(z) =Inx + O(1).

T SE A E B2 1HJHEH.

2.2 —ZEBE SmarandacheiR I FEuler R E B F 2]

X FAEE IE B Hn, & 4 FSmarandacherf 1S (n) € LA 5 /N IE B m A 5n|m!,
BIAk/2S(n) = min{m : m € N,n|m!}.Smarandacherf £ i) 5 Fh 14 T A2 25018 S W
RS — A2 5 N SRE R RS (2 3 SCER[L, 7). X T IE#E i, ®o(n)& K
FnfEuler B, X B o (n)RAARKTnHS5nEH R FEEEA (S5 SCHR[4]). 5%
T8 Euler R #UM Smarandache BRI E ) 7 72

¢(n) = S(n") (2-3)
IR AR 2 22 B HRIAT TR A9 38 7 — SR i 45 SR O—120 . ] AR A5 ) 5 T e 1%
FFEAER = T BSR AR )i, BP 45 R T e 2
EH 2.2 Yk =T, TREo(n) = S(nPEEn = 1,80.
M TAE 2.2, B A JLANTH.

513 2.2 Bulerb® 21 4 B & 0, B XY 15 = B & 0 1E B EmHn, MHo(mn) =
d(m)o(n).
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I3 2.3 Wn = p{'ps? - - prt R IEEEBn PR HE D iR 2, WA
k

¢(n) = [[p " (i = 1).

i=1

518 2.4 Hn > 20, WLH2|p(n).

WEH: (1) EREEnE T RE T, Agikchp, Mp > 2H2)p — 1. X H 51223713 (p —
D)|¢(n), BT EA S &12|6(n).

(2)E EBHEHEFEZRT, 4n > 20, Bhn = 28 kR AT 1 IEBE. HEulerif
MRS B o(n) = 2812 — 1) = 251, LA 2|¢(n). Hod (1) (2)TT 40, 51 FE2 45

M.
1B 2.5 Wn = p{ipy? - - it IEREEn AR HE =X, W)

S(n) = max{S(p7"), S(p3*), -+, (")}
SEBA: 2 B SCHR (7).
512 2.6 X TREpMIERLE, FS(p") < kp S, 2k < pit, HS(") = kp.
UEB: 2[4 SCHR([7).
SIE 2.7 By =p* 2(p— 1) — ap, phEE, WK > 30, K%y & iR

WE: Ay = (p— 1)p*2lnp — p,HMa > 30, B4y > 0,5
T4 L E F2 20E B 30k = TR TE6(n) = S(nF)H Bl

B#n = 2R 2-HWME. LT EETEn > 1HHEMR.
Bn > 1Hn = pfips? - - - pit R IEEEEn AR HE S i =X, W) B 5 | 32 .54

S(n") = max{S(p]*"), S(p3*?), -+, S(p;™*)} = S(p™) (2-5)
H 5|32 20 40,
o(n) = O(")o (p—) — - 1) (p—) (2.6)
Bear R (2-4) — R (2-6) AT 45,
7 - 1) (pﬁ) — SG™). (27)

Or = 18, #Fp = 2,/ (2-7) AT &0
s@)=8=0(%),

5
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Bln =32, 1M
$(32) = 2° — 2 = 16 # S(32"),

Hin = 32823 (2-4) .
#p =3,
S(37) = 18 = 2¢ (g) ,
X 551247 &, Frila(2-4) .
[FIEER 15, #p = 5,7, 11}, 2 (2-4) TCAF.
Fip > 11,0

n

S =Tp=(p-1)¢ (5) :

H2lp -1, X 5582477 &, Fridi=(2-4) .
@ = 28, Fp = 2, 3 (2-7)AT%n

S(211) = 16 = 26 (%) ,

Blg(2) =8, Min = 64,if
S(647) = S(2") = 46 # 32 = 2° — 25 = ¢(64),

Firbhn = 6448230 (2-4) KIf#.
Fp=3, 1
S(314) = 30 = 6¢ (ﬁ> ,
X55#2.4 FE, Pridz(2-4) TG
[ B AR, p = 5,7, 11, 13,5K(2-4) TLA#.
Hp > 17,0

S(p') =14p = p(p — 1)¢ (2%) :
HIES]

X551H2.47 ), X (2-4) .
@%T = 3Hﬂ‘7 %p — 27

W2 =9, Frbhn = 72, i

P(72) = (25 — 2%)(3% — 3) = 24, S(727) = S(22! - 3!) = 30 # 24 = ¢(72),
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Hin = 724523 (2-4) I
Fip =3,
S(321) = 45 = 18¢ (ﬁ> ,

27
X247 F, K (2-4)TchE.
*ip =5,7,11,13,17, 19, [F B ATIEFC (2-4) TC A%
Fip > 23, H5|H2.66F,

Rl

X 5p > 237 & W (2-4) LR
@My = AR}, #p =2,
S(2%) = 32 = 23¢ (%) ,
Blo (f5) = 4, PrAn = 80,1
$(80) = (2* —2%)(5 — 1) = 32,5(807) = S(2%% - 57) = 32 = ¢(80),

#in = 80423 (2-4) FIf#.
*p =3,
S(3%8) = 60 = 33 - 26 (;—1) ,
XRAANTRER, Bl (2-4) T
#p > 5,H5[#2.66,

28p > S%) = p(p — 1) (pﬁ) ,
]
28 > p*(p — 1)¢ (1%) :

X5p > 57 )&, M (2-4) TR
B®)Yr = 50, FFp = 2,
S(23%) = 42 = 244 (ﬁ> ,

32
X55#2.47 &, R (2-4)TCH#.
#ip > 3,

35p > S(%) = p*(p — 1) (2%) |

7
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R
n

35> p(p — 1)9 (F) .

XEp > 37 )&, #al(2-4) .

@%T > GHﬂ’,%p =2,

5(277’) _ 2r—1¢ (%) ’

BE27—1S(p™), HSmarandache& I & XF5|BE2.5. 2.6 W40, XA BEALAL, FrbA
2 (2-4) Tof#.

#p > 3,0

Trp = S(p™) =p " (p—1)o (pﬁ) :

Rp

r>p i (p—1)¢ (]%) >p" 2 (p—1),

5 |32, 7R 501 X AN AT e sar, By BAaC(2-4) Tofd.
g bpTid: Mk = T8, HfEo(n) = S(P)NE En = 1,80. FIL5E AR T BE2.2[11F
B.

2.3 —ZE B E SmarandachetRFFEuler R E R A IE1T

XFF 1E 2 #n, WSmarandachepd 2N S(n), ¢(n)EEulerpd £, A7 4k 42 8 ik &
£ Smarandache B8 ZUF Euler BE £ ) 7 12

fiE. 76—, SRS TR (2-3)1Ek = TR ER R, AR Ial B4 77
RE(2-3)7Ek > SN ISR AE AR J7 REMR A0 K m) L. B 0 R JLAS e 2

EH 2.3 Yk = 8if, HFE(2-3)IUAfEn = 1,125,250, 289, 578.
EH 2.4 4k = I, HFFE(2-3)NHMEn = 1,361, 722.
SEH 2.5 4k > 100, 772 (2-3)INAFAEH BRAN IE R4 7.
SEBR 2.6 #in = pipy? - - - pde SR IEHEB KIARHE D # C, H.
S = max{S(py*), S(py*2), -+, S(PE™)},

W%p > 2k + 1HE > 1,r > 20, FF2(2-3)T0f#; 22k + LIREE, HFE(2-3) [NF24
fi#, Hn = 2p?.
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NER— 4 H BL b B TR
RE B2 3MUE B AEE = SAAATTHE(2-3) I 14,

B8 = 12 (2-8) . LU EZHE Yn > 1R 5L
Wn > 1Hn = pips? - - p& & IEREE IARHE A, M5 132.66

S(n%) = max{S(p{™), S(p3*2), - , S(B™*)} = S(P™)
H 5 | E#E2.3 7] 401,
o) =00 (2) =p -1 ().
RO (2-8)-(2-10) R AT 45,
P (p—1)¢ (pﬁ) = S(p™).
OMp = 2,7 = 18, H(2-11) AT 40

o(3) =5 -1
H1(2-12) ¢ (2) > 1. Minb & EFEFTq, H152]
( 18, q = 3
35, —5
S (C]S) _ q
497 q = 7
(8¢,  q¢>7

FrA(2-9) 201 (2-12) X JE. #p = 2,7 = 1, 2 (2-8) L.
Me(32) = 2° — 24 = 16 # S(327), #n = 32422 (2-8) HIfEE.

(2-9)

(2-10)

(2-11)

(2-12)

(2-13)

@%p = 2,7 = 20, H(2-11)A412¢(2) = S(2'%) = 18, Blp(2) = 9, 55IH2.47/F,

Frilp = 2,r = 20, 3 (2-8) TC#.
ﬁ@ﬁﬁ&%p = 2) r= 3a 4a 57 6a 77 SH‘T’ ﬁ(2_8)3ﬁﬁ$
Mp =2,r > 8K, H5|H2.6H
1 S P ny\ ol n o L,
Sr2 580 = 52 () =20 () 22 = 2

BI32r > 27, FFJE. Frbhp = 2,r > 8, 3 (2-8) L.

@%p = 3,r = 1, HG)RAH26 (2) = 5 (3%) = 18, Bl (2) = 9, 5311245

& BTA ) = 3, r = 10, (2-8) LfiE.
[FEEAE, Mp = 3,7 = 2,3, 40,30 (2-8) L.

9
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HMp =3,r > 50, H5IH2.66H

87’2%8(28T):§3’°_1¢<§) — 9.3~ 2¢<3 ) >92.3725 22 >
|

214 =D+ 524 G0 -2 4 50

FIE T D = 3,r > 50,3 (2-8) T

@p =5,r = 10, B (2-11) XA 540 (2) = S(5%) = 35,7 /&, ik (2-8) T

Mp = 5,1 = 20,200 (&) = S(5'6) = 70, W26 (%) = 7, FJ&, MR (2-8) L.

Hp = 5,1 = 3M,1000(5) = S(5*!) = 100, B¢ () = 1, Frlhn = 125,250,Tc
Hin = 125, 25072 3K (2-8) 13

Mp = 5,r = 4bf, BIR53 - 46 (5a) > S(5%2) = 130,57 LA (2-8) MR, [ HE v 13
Yp = 5,1 > AR, K (2-8) L TCHE.

®Mp = 7,r = LA, H(2-11) A6 (2) = S(78) = 49,77 &, B (2-8) T

[FIEAIAS24p = 7,7 = 20, (2-8) TG Hp = 7,7 = 3K

1

7. 6¢ (243) > (74 = 147,

FrbL(2-8): X TCfi; Mp = 7, r > 3%, F(2-8)TLf#; Hp = 11,13, > 18}, K (2-8) TfiE.
©Mp = 17,7 = 1A H(2-11)3 AT H1166 () = S (17%) = 17 8,7 J&, 3K (2-8)
fi#t.
Mp = 17,7 = 205, F17 - 16¢ (&) = S(17'¢) = 17 - 16,/¢ () = Likn =
289, 578.1M

$(289) = ¢ (17°) =272 = S (17'%) = 5(289°%),
¢(578) =272 = 5 (17'%) = 5 (578%),

#in = 289, 578 &7\ (2-8) I fit.

Mp =17,r > 30, HT1771 160 (&) > S (17°7) BT LA (2-8) T

@Zp =19,r = 1IN F18¢ (75) = S (19%) = 8- 19,77 J& T LA (2-8) TCA#.

Al B, 2p = 19,r = 2, 30,3 (2-8) LM Zp = 19,r > 4, 19r > 19" 218¢(75) >
18- 192 FJ&. ik (2-8) Lfi.

®%p > 19,r = WFHP - Do(2) = SG°) = 8- pBWAppr-1) =1, AH
FE0 = 2k(k € N'*), Bllp = X2 P BT LA (2-8) TR

Yp > 19,r > 20, 5[ H2.66

8r > p'2(p—1)o (pﬁ) > 99 . 9372
WART i (2-8) L.

10
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gk LR £ 24k = St R (2-8) B il = 1,125, 250,289, 578 XA iE B T &
2.3,

A3 AHABL) 77 ¥ AT DAGIE B e 32 448 5T
EH2.5FUEH: MER S € FEEBEL &n > 1, Hn = p{pd? - - - p2 & IE B Hn Kb HE
3R, HS(n) I E AT 40

S(n*) = max{S(p™"), S(p**), -, S(ps*)} = SP™).

N
o) =060 () == 10 (). (2-14)
W TR (2-3) AT 43
P p—1)¢ (pﬁ) =S (). (2-15)

p < S < krp.

FHp = D)%) = krp, W 1o (n) IR SR AE TR 8p™ (p — 1) [krp,Blp"2(p —
Dkr 2y =p""2(p— 1) — kr, p AL E MR ELy2r KR

/

Yy =(p-1)p %lnp—k.

Hip > 2k + LHr > 216 i[5y’ > 0,8ulbify & RIS, B 55y > 0.
PrAs(2-15) Fp > 2k + 1L Hr > 20 JoAR BIAUAAER PRAS IERE B AEAE 455X (2-13) 1k
ST

G, ATUAH 5| 32.2-2.6, 454 2.4, EH2.50F B 7 R B B2 6t AT

2.4  EKF{hSmarandache R LRI IE4E

Smarandache A2 FHF.SmarandacheZ# 7E< Only Problems Not Solutions >>—
P glEtn, He X AS(n) = min{m : n|m!}.J5 RAATHKIESmarandache i 5 & LT
fhSmarandache PAELZ(n) = min {m : n|m(erl } CENEFZHBRIMER, F2 N8 Xt
AT BT

Erdos!l g &85 st T )L B E KIn#l B S(n) = Pn) L Pn) 2B KRR
FRRE ST IEAMEN E 51 TR BT SRR A leksandar Ivic®3 21, Mk T

log log 1
N(z) :xexp{—\/2logxlogloggg <1+O (M))}’

log log x
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XEN@)RRITEANB S AW ETES) = Pn)iEEE A 20 Mark
FarrisflPatrick Mitchell 29 5% T Smarandache B #5S (n)7E 2 H % L B F A4, 7F
BRI TR

(p—1a<Sp") <(p—1D(a+1+]logy) + 1;
Jozsef Sandor®" 5T T A& Smarandache pR BN ZE 2 AT ik, IERR T

S(m1+m2—|—---+mk) < S(m1)+5(m2)+---—|—5(mk)
g1 S(m1+m2—|—---+mk) > S(m1)+5(m2)+---—|—5(mk)

FAETIT 2. Lu Yaming S BE—5F 0 TESS HOL T iR R AR T0 55 2 4l1#.

KTS(n)MZ(n)iBH VL B ATE R, FFA 2 Z (n) T HAB 2347 AN B0 00 4
AR T AT SR LA AR K 1 FR A 5 SCIS e [20) P 38 H R 21 ) R 5 i 2 LB RN IE 3
BALIRY, 0 5 W IEREEG BREZ (n) MII(EZ 2 D7 MajumdarfE[30] 42 H T LA T I
AN KRR

(1)Z(n) = 2n — PR HEAN Hn = 2k Hip kR dE ey,

(2)Z(n) =n — 14 HAL Y0 = p* Hrph K T304

(3) I RnARERIE An = 2FHER, MHBE Z(n) <n — 1;

(HXHMERRINERE Z(n) # Z(n+1).

AN EZ A DAL ) B E, AMEXS TR SCIE T iR B 1) s T — R R
43 B Majumdar Jr4 1 PR IEHIR. O 7 S BIRE AR BRI YE, 4 1 T )L
ANGIHL.

F1# 2.8 #S(n) = P(n), BnlIbRHED #En = plips? - pr POt (n), MALH a1 =
LT <k <r@hHap < P(n) —2.

EBL: Far > 1, WE P )| in|S(n)! = P(n) P2 (n)|P(n)L3X 5 P(n) 4 T
E-ﬁjﬁ&rﬂ =1.

Ben! oL B Z Tl AN B o, BN Ep nl, po !t nl B = 3%, [3] (W2
WL[31])). HT AP |P(n),FItAH

(0.0}

a gi {P(”)] gzp(n) _ P(n)

; T
=1 L Pk =1 Pk pe—1

PRI 2ipy # 20— B oy < P(n) — 2 T Apy, = 28, A2 < P(n) < 201 1k
g

L [P(n P(n 2
akg;[ ] > ) p(n) ~ Pl)gay < P(n) — 1



B _F SmarandacheB& 5 hSmarandache R %L

BRI A o AR o < P(n) — 2.

AT EMITERTZ (n), & X—NHHRREZ* (n) = min{m : njm(m + 1)}, BR
BB ZnAFTEIN Z (n) = Z*(n), Bn BRI Z (n) = Z*(2n), BIHXPIA KBS
DIAHSR I i 25 B Ok T B Z (n) W1 5.

51# 2.9 Yn = p*Ef, Z*(n) = n—1; Un B A WAL EARRIREFER, WXBEZ*(n) <
n_1.

W Z*(n) B X G5 Z*(n) <n — 1, T H4n = pPREPY 25 (n)(Z*(n) + 1), A
p*1Z*(n)

gy
p*|Z*(n) +1,

PRI AR 2 (n) > pF — 1 =n — LU Z*(n) = n — 1.

B T ST o W e N il 11 v R O VAR s ST RO =N i L0 23
g, Ben = mk, Hd (m, k) = 1IGI Rk A7 4, W06 5E A7 78 HoE— 17 75D, b8
Fri) BN AE T K R M Bmb = —Imod kHmbd = Imodk, FM%NHZ (n) <
min{mb, mb’ — 1} & Blk|(mb + mb'),FH HL|(b + V), HHb + 0 = kB FLAF
¥, WA min{b, v/} < D Rz (n) <mizl =2 _m<n g

1 BL_E A5 AT DL 2R 1 LA B

EH 2.7 &

=3 ST
WATEn < oBREOTER SN () NN, f(n) B RIS, oo
N(z) = zexp {—\/QIngloglogx (1 +0 (%)) } ,
BV f (n)7E LT B A i B 2 B AR AN U (E

EB:HA leksandar IvicPI I Z5 5, HFAEIA S (n) = P(n)i, f(n)ANR3H
#S(n) = P(n), 1532850, Al &nMIARHES AR = plps? - p2mP(n), Hra, <
P(n) — 2,6nic hn = mP(n) BT LAEAT

V=Y 5 - 5@+ sy
_ZS ZP(ln
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_ 1 [lei(ax+ 1)
=2 5@t P
HEEREXFdm, S(d) < S(n) = P(n), . +1 < P(n) —1 < P(n), FILXFEHE—
oy, BB, HARHERTENTPO) XN THE B HSTRIRRFTFBE /D
FP(n), B @ AR I, BRI F 4 IS R R ROR 34 e B2 TAHIE.
SEH 2.8 (1)Z(n) = 2n — 1A Hn = 28, H il dEassy;
(i) Z(n) =n — I¥MHAL Y0 = pk, Hpph K200 245
(i) W R A BERIE hn = 2K, WH Z(n) <n — 1.

(1) 0 = 2P (INE BN IEREHL, k= OR BRI, W H Z(n) = Z*(2n), 8 H 5]

H2.7TATHIZ(n) = 2n —1; #FZ(n) = 2n — L LA NEE, BWZ(n) = Z*(n) <n—-1, &
Bn #£ 28 Wen B /bR ER — N RE T, HIIH2 7R Z(n) = 25 (2n) < B -1 =n—1,
&, in = 2F,

(i) %4n = p*, Hph KF2MRHN, WINHZ(n) = Z*(n), H5IE2.140[82Z(n) =
n—1; #FZ(n) =n— 1, BRAATRERMEEL, Bikn #£ pF MnBDEHEWRANTERET, H
SIB2.7TAIRZ(n) = Z*(n) < & — 1LFJ&, Whn = p*, HART2MEE

(iii) B n AN RERIE An = 2T, WA EnATE, NEZ(n) = Z*(n) <n—1, 8
WnA B BB D ER —NFER T, BB 7 AN A Z(n) = Z*(2n) < 2 -1 =
n— 1.

EH 2.9 MEBKnEEZ(n) # Z(n+1).

W B AN ESZ(n) = Z(n + 1) = mWAELER, K E 480k = (n + 1) = ™2
F(n,n+1) = LEBEn+1k, nlk, BHEn+1 <k, n < & BT > 0 n41),
WHm > n+ 1LHEH28F M LA =2, n+1 =2 HMHAEREY = 1, I BR
HZ(1) # Z(2).

ER 2.10 XEREKIN, A

22
Hrpa; = U,
WEBA: B SEIE AN A 8050 BB BE2.8 T A1, Mn = 28R, Z(n) = 2n—1,%n = p"AT,
Z(n) = pF =1, XA EHHRHHETFRBEE, Z(n) = 2n — 1; ZnA&H 2L WA
EHHETHEIEZ(n) < 150

> Zn)=Y_ Z@2k)+ Y Z(2k+1)+ O(x)

n<a k<[3] k<[Z]

2
LOgJ“] 22 < erO{lnx]

n<z

logx

14
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<Y 2%-1+ Zk+zp%l+ > 254 0(x)

l<:<[ ] l<:<[ ] p<zx k<lnz
=3)" k+zp;+ > 2K 4 0(x
l<:<[ p<z k<lnz
3 2
—éx +O[ln:c]

T AE 9958 BB ZE 2 384 B Sk P(n) |n) 20XEZ0ED S P(n) | Z(n) (Z(n) + 1), B
PLZ(n) > P(n) — 1,AAT1S:

_9322

j==1

logx logJH]

Ja —% WICHR([25].

2.5 KFSmarandachet # 5 {ASmarandache R EHI 521

25.1 B=AIIK

XTAE = IEFEHn 3 % FIF. Smarandache b $0S (n) & A B /N ) 1IE B Em A 15n|m!
BIS(n) = min{m : m € N,n/m!}. NS(n)HEXNNTEGHEH WM En = p{pd? - por
RanM b dE o R =X, IAS(n) = fgfué{S(pf‘)} LA EHS(1) = 1, 5(2) =
2,5(3) = 3, S(4) = 4, S(5) = 5, 5(6) = 3, S(T) = 7, S(8) = 4, S(9) = 6, S(10) —
5,5(11) = 1, S(12) = 4, S(13) = 13, S(14) = 7, S(15) = 5, S(16) = 6--- . KT S(n)H
WA, F 2% FH AT TR, /15 T A DH R Z5 17272833361 i, Lu Yamingfff
RT—REES(n) FRERITREERS IR TiZ A L5 2 4 IEB 5 R, BIER T 5HE
RIERE L > 277 F2

S(mi+mg+ - +my) =S(my)+ S(ma) + -+ + S(my)

BT 2 HIEEIE (my, m2, -+, my).
Jozsef Sandor27 HE—5 i BT B IE X5k > 2, fEAE TS 2 4H IFH%

(mlamZa e amk)

15
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i A ANEE T
S(mi+mg+---+my) > S(my)+ S(ma) + -+ + S(my)
[l XAFAETE ST 2 HIEREE (my + mo + - - + ) TR AFET
S(mi+mo+---+my) < S(my)+ S(ma) +--- + S(my)

BEA, e BRI 48 T A6 () 5 ) BN T W AR
™ (S(n) — P())? = 2521 +O<x )

3lnzx In?z

HAP(n)RanEKER T, ((s)&~Riemann Zeta-pR%L.
AR E L7 —NEREREZ (n) R

Z(n) :min{m:meN,n‘m(m2+ 1)}.

R A A FRCOD PhSmarandache R £, KT BEMVIEME, BARSSMENAZ, H
RABAE A NHAT IS, /A3 T — LG UM E 1 BRI TR BT—39 R5 17 SCHR [40] 1
F3FH, Kenichiro Kashiharai®id T BREZ (n) F—LEW) 5 E R, RRWB$EH T FEmA
i L

(AVSKITFEZ (n) = S(n)HIFTA IEB50#;

(B)Kk T EZ(n) + 1 = S(n) I A IEFEHUH.

AW FEEE N RMAVIETERITRE(A) LB, FE35R5 TEWATT
FERI T IEFEUR, B Ul BIUEBR T R 1 A e 2.

EH 211 SHMEREIFEHN > 1,8 TE

WAL BA S = p - mEAp R EFRE, mb L MAEBRKTINEEL Bim|2E Hm > 1,

EH 2.12 SMEEIEEEn, RETTE

RS2 A Y0 = p - m3Erp AR m st LR B2t

BAR, K e B R AR T 19 B(A) & (B). JREIIERE TIXA A EHF L4 IE
BHE, e T eMNE MR BARR g, ReRIFEX R, 100]H, HREZ(n) =
S(n)BIME, EN 3 En = 1,6,14,15,22,28,33,66, 91.%F T M B (B), BRFFEZ (n) +

16
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= S(n)fEXTH][1, 50]FA 19 M, B2
n=3,57,10,11,13,17,19,21,23, 26,29, 31,34, 37,39, 41, 43, 47.

FIRWISE 7 VA% H o B IR B,

HSCUEB e #E2.10. FE b Hn = 18, HFEZ(n) = S(n)AL. Hn = 2,3, 4, 58T,
BRAHEFTEZ(n) = S(n). T&, fEn > 6HETEZ(n) = S(n), APEZ(n) =
S(n) = k. HEREZ(n) RS (n) W) SCATHT, k2B /NP IEFER, 450 2 F T A1
R

Rk +1)

, n|kL. (2-16)

G, IEBER (2-16)k + IR REA R, 5L BWniRe + LIRS, ARk +1 =
p,?%fbnl@q“%(n,p) = 1B, SEZHE Hn 25 AT n 38Rk

R )
e-ed

bS]

1 =

—_

K5k = p— U BN IEBECE 0| SEEUF G L Y (n,p) > IR, B Tp i B B
#Ethpln. B HTnlkl, L2452k, XEAFER, FAp = k+ LT UpAn] ges
Bk (p — 1)), WIAERA T 73R (2-16) 1k + IRATRE A Z L

HR, UEBHTER(2-16) 0 Mk B HTb— 8 F . L Ay L O,
5, FEAEE W AERT DL e A A [ 3B S AR, NGk =a-b,a > 1,0 >
1Ha # b FREBS( L) = LRMERE = - b(k — 1)1582((k — 1)! T fHFnl
B M0 37 204 i (B — 1)K S kAR fe /N IE BB 8 | kP JE. AN SN E— %
TR, Bk = p* T EAFE, Prllp > 3, Mifip, 2p, - -+, p* "N TE — 1HEAD
AR (k — 1)), T2 mndg MU aRar LU | (k — 1)) X 5k SUFJE, L
Mk R ETHN —E AR

gh 4 UL R DUHE A TR R = p, itk 3R BRp! KonBE BRI AR
HS(n) < p2n = pifZ(n) £ S(n). FIART LR = p-m, HFmR T —KF 1
K%,

PLAEE 20 = p-m, HFmE 2L e — i?lﬁ’]lﬁiﬁl‘ —EHZ(n) = S(n).H%E
Ll RARH S (pm) = S(p) = p. IﬁmT*ﬁﬁ%Z i = P R G m AR LR B T
LLZ (pm) = p, \TTZ(pm) = S(pm).

BJa, IEAANGFEEBBEESRZ(n) = S(n) = k. ARIEFERIEHX —418. B
EAEMEBE = 2m, 8 Z(n) = S(n) = k = 2m, W #H K EZ (n) &S (n)H) & XA
BB EEED — i (2m 1) K(2m)!. HRTTHISHT AT 402m + IR AT RS B,

17
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U0, 2m 1 1) = 1R, B S 7 = m(2m — 1), BRI 52 R R/ B TE RS0 e
Bm(2m + 1) B0, 2m 1 1) > LB 2 B0 RS 20 tp — 2m + L AT
Hn|(2m)PFEIP = 2m + 1|(2m)!, FJEFTLA2m + IR BN %k, [RIFEA] LUIER m AN AT
e B, BMEGHEER|(2m — 1), S2mH/NMIIEERES | (2m)! F &N TIm A
EHp, k= 2p. TR En|p2p+1)! FKn|(2p). BE, MnET P(2p+ 1)KL — B EI#
AT R BT Rk p(2p + 1), ARTRERS(k) = 2p. T2, 58 T B E2.10)
UEBH.

PRAEE B € #2115 € B2 100 E B 7 G AHA, X B R 45 HORMEE 2. (B € IE %
B R HREZ(n) +1 = S(n), H&Z(n) +1=S(n) =k FTREREZ(n)XZSN)KIE
SAEE H 2 fe /Y IE 3L, 84S

k(k — 1)
2
B, T (17) T kh 7RO — 52 2B A A i (k — 1)1, S5 kIR BN E
TR B KT JE. B = pb— AL T a2 SR RS(EY) < p LAl
Hn=p- m,m?ﬂ%ﬁ‘ﬂ?ﬁ*ﬁ%’f{. KK AEHn =p - m,mﬂjp%lﬁ’ﬂﬁéﬁﬁﬁ, niv
RHFEZ(n) +1 = S(n).

BR2-17)HE = 2m BB, b — 1 = 2m — 1— B N B, NIl AN FEAEX
FERIEBEMMERZ(n) +1 = S(n) = 2m. Pk, TEZ(n) + 1 = S(n) BAL 2 HAX
Mn = p - m A B T ERE. TR, S8R T EE2. 1L UE .

n , nlkl. (2-17)

2.5.2 —LEFHX|E)RR

KFSmarandacheb S (n) &£ Smarandache ph EL Z (n) M BT I 57 AR B T AN 2D
BERE, (HRARAFAEA DR . b T T B EEE AT S H M — D5, XA
A EHRES (n) R Z(n) FRI, I HAEE WA B A .

)R AR IEFE S, W H (n) R XA [1, n] 1 FTA S (n) 4 2 B IE S EH L
R FCH (n) BOdIE 5. S5

lim H(n)

n—oo N

A2 52 H A RA EBEL, 5

=1.

1
25

dln

AEER, Ho S B n M T IERECRA. BE—P A RO B E B = 1,8,

18
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RS 50 S e 2 I IR, I 44 i1

> Py 2 s

n<x n<z
= AMEHE AR, A P(n)RAnERKXREZERF. Lol T IR0, 55— E L
Tox L= RTIEECE ZANBENZSxRF. 2458 0 835 b 8 — 2% V)
I, SR ) — RS IR, BR8] DASRAR 8 AN ME HIME A
B B4 B8 307 (n) BE S AT AR HI, 5 Lendiin = il 752( ) =m < V2n.
M5 —niin = 2%, F2Z(n) =2t — 1 =2n — 1. lﬁt?ﬁ VBRI Z (n) I EE M
FL, 4 thE

ZZ(n),Zln ZZ

n<z n<z n<z
) — Ak o~ 2K
W5 KITHEZ(n) = o(n) T A IEREEE, Hdo(n) ABulerii$. X—T7FEA T
PR AN IEHE i Wﬁﬂnyﬂ%ﬁpﬁfﬂﬁﬁﬂﬁﬁ Pn = 2pHp = 1(mod4) B, nth i & 1%
TR B T IXLEE LS, A IEE HARIE R HE R — N AT ) 8. 5F %0712 R
An = 1EL R R P,
6 KITFES(Z(n)) = Z(S(n)) M E EEHE. FllhZTiEaEZEH R EE

2.6 XFSmarandacheef # 5 {ASmarandachetR K IET

XA IE 3 5, 3 4 F.Smarandache B 415 (n) & A 5 /N I IE FEEmAEFn|m!,
BIS(n) = min{m : m € N,n|m!}, & EZE#E 2 L T KF.Smarandache?E (Only
Problems,Not Solutions) —H 5| AR, FEWAAIHFFRERHET. MNS(n) Bx X%
G R n = plps? - p2r RonBIbRE S E K, IBAS(n) = gﬁé{S(pfz)}Hﬂlttiﬂ
ARAEHE S (n) BIRTJL/MEA:S(1) = 1,5(2) = 25(4) = 4,5(5) = 5,5(6) = 3,5(7) =
7,5(8) = 4, S(9) = 6,5(10) = 5,5(11) = 11, 5(12) = 4, S(13) = 13, 5(14) = 7, 5(15) =
5,5(16) = 6, - - KT S(n) KIS FEARMERT, V2 2EHAT TR, K15 T ADEBRKE

R, 2 Ifﬂiﬁ'ﬁ(””%?’ B an e SCER B o B ST T R
> — S (2-18)
dn

A EERL )R, IR TR T3NS e
(a) Zn R oI5 BBl 20, (2-18) AT e IR B

19
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(b)) IMERFEZEp MMERIEE S o, 2n = p*Ha < ph, (2-18) A G2 IEFEA

()R TR I, AR ED R pT - p52, - o e, S(n) = peit,(2-
18) AT g & IEHEAL.

Ak, AESCERZT AR T Sandor5| A T4HF. Smarandache ¥ Z(n) 0 F: Z(n)E XK
B/ IE B om, fifEn et g

Z(n) :min{m:meN,n‘m(m2+ 1)}.

MNZ ()i E X B ZHERZ)BETLMER: Z(1) = 1,2(2) = 3,Z(33) = 2,Z(4) =

Z(5) = 4,Z(6) = 3,2(7) = 6,Z(8) = 15,Z(9) = 8,Z(10) = 4, Z(11) = 10, Z(12) =
8, Z(13) =12,Z(14) = 7,Z(15) = 5, Z(16) = 31,--- KT Z(n) FERMR, FL¥EH
BEAT RS, 3R1G T A DA BNEIR, 20 SCHR(38 — 41]. AT 2 H K251 R
TitE

Z(n) 4+ S(n) =kn (2-19)

AT dE, Hh R R IE R, IR RIS R A G TR G T X — TR P IE 25
. B ARG R UE B 1T T E

EH 2.13 Mk = 10, n = 611202 7 FE(2-19) 10 KB ANER IR IE 280, 1 eI 28 1F
R LT FE(2-19) 8 HA Y n = p - uBiFEn = p- 29 - u, Hrhp > THERE, 29p — 1,
W PER — MR T L& R T

EH 2.14 Kk =20, n = VR HFE(2-19) M —MRFERAR, ' IEEHn 2 T FE(2-19)4
HA i = p - uHAp > 5B uR S AR —MEEHE T

HER, Z(n) > 2n — 1KSn) < n, frbh ¥k > 20, FE(2-19)%H FBEHME. NE
HARE 5 A BFermat R4, BB WAF, = 22" + 1R, Hdn > DHEL. 4
WF =5 F, =17, Fy = 257455 . B2 128 H T L

Wit k= 1, RS H Fermat K7, Wn R0 fei 2 5 FE(2-19).

F RIS B A TR e O BLAE B, B 2B IE W e B Ik = 1ER R Z(1) +
S(1) =2 # 1,Z(2) +502) =5 # 3,Z(3) + 5(3) =5 # 3,Z(4) + S(4) = 11 #
4,7(5)+ S(5) =9 #5,7Z(6) + S(6) = 6,ilhn =1, | 5AWLEFTFE(2-19). n = 6IHL
JFE(2-19). TRAFEEnHLTIER)N —EfAn > 7.%n = pi'ps? - - prt hn KRS
fi# =, HEBy— B F.Smarandache R& 25 P 5 40

S(n) = gggg,{s( Nr=S0p") =u-p,

/H:quj{?%—pi, aif%—ai,u < a.

20
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WMAEERRpIn LS (n) = u- pILARTHn = P - n, Bniii 272 (2-19)
Z(n)4+u-p=7p*-n. (2-20)

HARUEBIFE(2-20) o = 1B W Ee > 2, T2 H(2-20) 2 %1 #E Hip| Z(n) =
m.HZ(n) = m [ X & = p*-ny BEH I i (m, m4-1) = 1,57 BAp® m. AT (3) 3%
HEHPY|S(n) = u-p, BIP* Hu, MTip*~t < ufBRF—T, HEZEIS(n) = S(p*) = u-p,
HF.SmarandacheB& S (n) B HEFTEIu < o T Bhpe! < w < ot AN #F R Bp BAR AL
SE W = 20 Ha > 38, POl <u < o AEGDL. FRAF MR =0 =21
BEIn > 5PARS(n) = 4, TR R —F A fn = 12,1in = 122 T2 (2) M —ME.
BT A SR e TE B Bl 2 7 R (2-19), ) (2-20) R b S(n) = p,a = u = 1 FEXFIE
MR, &Z(n) =m=p-olj(2-20) &N

v+ 1=n,

HEnm =v+1LBln=p-(v+1),Z(n)=p-v. BFHZ(n)PIEXFIn =p- (v+ 1)k

Z(n)(Z(n) +1) _pv-(pv + 1)
),

B (v + 1) FEER
Zn)(Zn)+1) wv-(pv+1)

2 2 ’
EEB (v +1,0) = LTS BB B B Sr o + 1 pv +p — p+ 1L,Ev +
llp — 180 + 1125 BAMEMER KT INETEE Fron = p-r RITFE(2-19) K.
ARG Z(p-r) =p- (r—1).
Lo A HIN, H (v + 1)%RR

2 2 '
5%
pv+1 (p—1@w+1)+v—p+2
(v+1) 5~ 5 :
FH M AT HE H

p—1=2k+1) (v+1).

TREp -1 =2 h P a s, WS N Thr B E T, &5 RIENAF R
HorlhNHr < h,n=p-2°%.r HJ7FE(2-19)fE. BN ENH

Zp-28-r)y=p-(2°-r—1).
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9 b R WG A S - 20 D) TR 7 () B 5E S
Zp-2° - r)y=p- (27 -r—1).

TREUER T 5 #H2.12.

DRAEVE B 8 BE2. 13 IR R Bk = 2B A M0 = 18, HZ(1) + S(1) = 2BIn = 127
FE(2-19) 1 — M. R I7FE(2-19)106 Hw IEBEfEn > 2,1 i & #2121 B 7 vE A
SEHEHn = p - u,Hpp > 5HEE, S(u) < pARANTFE(2-19) 118

Zp-u)+S(p-u)=2p-u.

I SZZHEHpEEFRZ(p - w) W Z(p - u) = p-v, Mo = 2u — L.HZ(n) B E X 5p - udE
prpCu DU DD i B B2 A, M 2 AR — K TR A SR SO, Z(p -
u) =p-(u—1), Frllthn = p - uNRETFE(2-19) ) IEBEE#E; gluj'ﬂp%lﬂ"ﬂf*ﬁ%%ﬁ
HH

Z(p-u)=p-(2u-1),
i)
Zp-u)+S(p-u)=2p-u.

FRTER T EE2. 131EH.
BB HE2 12 MEHE SO e, 8 B e 212 P RA T BE R Fermat 2 4L,
KR Mp A Fermat ZRE, p — 1&A R T 1HIFHH T

2.7 EXFSmarandacheR 5 =%

YR IEEE S, 2 4 FIF.Smarandache FRELS (n) & XA B/ D FIIEEEHmAEEn | m!.
BI#t &S(n) = min{m : m € N, njm!}. X—RBLEXETITRITELELE
ZKF.Smarandache B EAL T3 ) {Only Problems, Not Solutions) —HH 5| AK], FF
WIS BT S (n) € XATESHER W RN = p{ips? - - - p2 R mn bR
R, IBAS(n) = fggﬂ{é’(pf‘)} AN T S (n) BIRTJL/AME A S(1) =1,
S(2) =2,53) =3, 54) =4, S5) =5,56)=3,57) =7, 58) =4, S9) =6,
S(10) = 5, S(11) = 11, S(12) = 4, S(13) = 13, S(14) = 7, S(15) = 5, S(16) = 6,
~~~~~~ - RTSMERMER, 72 #FH AT TR, RETADEBRIER! SH L
#k[28, 32, 36,37,57). B, Lu Yaming®®) KIREEBIRFF T — K55 (n) 77 F2E I 7] i
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M IR T i A TE A £ 2 A IE AR, BIEURIEHE T HMER EEEE > 2, HiE
S(mi+ma+ -+ myg) =S(my)+ S(ma) + -+ + S(my)
ﬁ?ﬁ%’%éﬂﬁ%ﬁ(%(ml, mao, - - - ,mk).
PRSI TH RS (n) —MRZIG R WRRIEN THIE AT

S (5n) — Py = 2127 L ( ) 7

3lnx In?

n<x
HA P(n)RanE KRERTF, ((s)FRARiemann zeta- K%
FRIELTHF5Y T 2% F-Smarandache & B —ANEAE, B IE I T 20k 2ok ik
HERL (Bt A 607 R 1 I, A

1
25

ANFTRE A B

WAELPS(n)RaX AL, n]HS(n) A RE IEBES KA. E—RAR KL RSO
H, J.Castillo@i}(ﬁﬁ%*&lsﬁnli_l}nm %m)ﬂ@ﬁﬁlﬂgﬂ. WA, B HARPR. 1X— )@
ZHBR, 'EH T F.Smarandache RS (n) {8 70 A7 B, BBt U8 B 7E 48 K 2 40
BT, F.Smarandachep&3S (n) B 2 F{E!

ARMR T X — &, HTAMEMNTTF, Frel245%A AR, 2% EF 2
A RITEIRRIC. A7) T2 H BP0 — 0 &8, FFE 2R R
PRHb AR UE B TR
. SMERIEEHn > 1, AEiE AR

PSTEH) —1+40 (ﬁ) .

BRI IE AT Castillofi] U 58 f 4518, 2R a0 gt B3 rp iR 2 Tt 2 —
ANEEWRE, G T — PR Btle B 2099 20 T
8. SHMERIEEH N, AR

lim PS(n)

n—oo M

X R WIS 745 e B BRUE . B 5E A vin — PS(n) B 5. HSL b
Hn > 1N, B&n = plps? - - po Roan bR AE R, T4 B RS (n) B 8 LA JFTA]
wS(n) = S () =m-p. FHoy =1, Mam = 1HS(n) = p BEH. FHa; > 1, B
2m > 1, WS(n) A& Frlhin — PS(n) B XL, n]FBrES(n) = 1K%S(n)A &

=1.
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KInf %! RS (n) = 15 HAEn = 1. TRAM =Inn, N

n—PS(n)=1+ > 1<1+ Y 1+ Y 1L (2-21)

k<n S(k)<M kpe<n
S(k)=S(p), a>2 ap>M, a>2

PAE S TR (2-21) T &I, BARE

PR PR D DD DEL D DD B

kp><n kp?<n kp*<n Mp<ymn k<5 pesn k< %
ap>M, a>2 2p>M ap>M, a>3 ap>M, a>3
n n
SIDINE-E D DR £ S vt D DI S D DI
nn
f<p<\/_ prsn P p<v/n b p<vV/n b
ap>M, a>3 ap>M, a>p ap>M, 3<a<p
n n
< — + —+ >y =
Inn o P
p<vn p<vn
a>V M p>VM, a>3

TR (2-22)

PR (2-21) T 5 — I, TERBGH MG 7E. SHMER RS < M, Zap) =
AL R () FR AR 2L K B = [T o0 WEREAS(E) <

p<M

M TERE Sk, BS(k) = S(p*), MBSk K E X —EHp*|M!, \ifia < ) [g] <

j=1
— Fﬁuﬁﬁﬁ{wﬂ‘ES( ) < MEIEREE R € BFfu, THXAELKIANEA S IER
éﬁﬁ’]"#ﬁ Bt d(u). FTAf

> 1<21_H (14 a(p))

S(k)<M p<M

(- [4)
p<M
= exp (Z In <1 + L%} )) , (2-23)
p<M
Hfrexp(y) = ev.
HH 2R 25 € B P A 2 (2 B0 STk [4] £ [6])

M M M
My=S"1= " e Inp=M
(M) =) 1nM+O(1n2M>’ p<ZM nr +O(lnM)

p<M
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p<ZMln (1+{ D p<ZMln (1+—)
=y {ln(p—l—l—M)—lnp—ln(l—%)}

p<M
<7m(M)-In(2M) Z Inp + Z -
p<M p<M
M -In(2M) M M
=T MO (1 M) © <1nM) ' (2-24)

HERBIM = Inn, BH(2-23) &3 (2-24) L2153 2k H

Y o1« exp< 1111”) (2-25)

S(k)<M
Heh—IEHH.
FERH exp (£22) « [ FREEN(2-21), 2 (2-22) &2 (2-25) 2014 AL T

Inlnn

n—PS(n) =1+ Z 120(&).

k<n
S(k)=S(p*), a>2

e LA
PS(n )_n+o( " )

Inn

TR T B IE].
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FT=EF 5SSmarandachetRZ{ M {ASmarandacherR £{#8 < py—Lt
HERE

3.1 —ZFE5{hSmarandacheHEH X R HIE

BT 25 H T Smarandache & S (n), e XA /N FIIEBHmAERn|/m!, BIS(n) =
min{m : m € N,n/m!}. \S(n) K& XEHHEH: WHRn = plipd? - - prt RosnBIbriE
R, A

S(n) = max{S(p7"), S(p3*),- -~ S(pp")}-

5% F BR S (n) I B R M R, 2 18 SCHR[7, 36,53 — 55,57].  #E CHR[58]7, Sandord| A
T Smarandache B82S (n) FIXHE BRELS* (n), & XU, X FAERIEESN, S*(n)E XA
B KK IEBEmAEEm! n, BIA

S*(n) = max{m : m € N, m!|n}.

RKTS*(n) EARME AT 238 AT S, BUS T — RSV FUER. B anAE STk [59]
EIFWIF T HRS* (n) KR EUT 12

Z SL*(d) =Y _ S*(d)
dln
MIFTRRTEIAR R T — N E B, BIE
- {n > SLH(d) =) S*(d),ne N} :
d|n din

WX TAER S s, DrichletZ 8 f(s) = > LfEs < INKH, 7Es > 1k, H
n=1,n€A
HEEN

1
1) =) (1= 1)
HA S L*(n) A Smarandache LCMFIXHE &%, H e Xk

SL*(n) = max{k :[1,2,--- ,k]|n,k € N},

((s)F7~RRiemann zetapR%y.
ZESCHR[27], Sandor5 | A T fhSmarandache A% Z (n) & XWIT: X FAEE K IEE N,
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Z(n) h B/ N IERE S m, 0| ™) gl

Z(n) =min{m :m € N,n m(m2+ D }.

MZ(n) i 5E SCATCATF S Z (n) R JLAME R Z(1) = 1,2(2) = 3,Z2(3) = 2,Z(4) =
7,2(5) =4,Z(6) =3,Z(7) = 6,Z(8) =15, Z(9) =8, Z(10) = 1, - - - . =T Z(n)KHEAM
TR, VP2 BT TR, /18 T ADHE R X R 06568 [/ 432 T Z (n) — L fd
B

a) N FAER EE S o LB R, Z(p*) = p* — 1;

b)X FAER EBHa,Z(2%) =20+ — 1.

AT FEAN G FhSmarandache A E 5 Smarandache Xt 5 bR £ 1 B £ 72

Z(n)+S*(n)—1=kn, k>1 (3-1)

RIS 1)L H AT IS B NI I, KOS T 90X — 2R T5 RE A BE i ) 1
O, XX — B RES™ (n) 5 Z (n) KPR EANTZ B R R A — E BB R,
L R AR R E A SR O ) SR <5 ) AL, A5 2 — SR RO IR SR, AT SR
KBTI R . AT S LA G TR T IXAN TR P IEREEUR. IR
BIIE R 1T T A e

EHE 3.1 R TFEGB-1)AE = I Y HACY R AEME— R #En = 1; 4k = 28, 3 HAY
Y = 2% o > WL HFE(3-1); 2k > 30, FHHE(3-1) L.

FHAIE LA E R JTE L E#BS HE B REH. A T @R, Aist(n) =
m. Bk = 18, B%n = L HFEB3-1). Fibln = L FEG-1)H—AME.
TR En > 1H LT HE(3-1). HfSmarandache FRELZ (n) %€ LA

Z(n)(Z(n) —1)+mZ(n) =nZ(n).

16 2T 45 & Z(n) I € AL 20 7] PAHE Hnd& BrmZ (n), ¥ & Blml|n, Bt LLAT Lo
wmZ(n) = qn, & Z(n) = L. KHEARARXG-D)ATR/L +m -1 =n. MHS*(n) =
m P L Em! n, NTIAT En = m! - ny BEEF, _EXAT404

gm —1)lng+m—1=m!-ny. (3-2)

7E30(3-2) A PRI IR AR BT L (m — 1)1 R, P DL e 2 BR 19 1 2 & 18 X(3-2)
28 = Tim — 1B EER(m — DIEEER. B8Rm — 1) Bm — 14 B Em = 1,2,3.
mo= 10, HX(3-2) Mg = 1, WIHZ(n) = n, HEKREZ(n) & L&A 15,
KALEEHN > WEEZ(n) = n. Xm =28, HXGB-1)EZ(n) =n —1Hn > 1, Ik
Bn = p%a > 1, pAFEE, HEKEK N = p% a > IARKG-1)FIE. 2m = 35,
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BIS*(n) = m = 3, Wn = 6, &% ilkn = 642X (3-1). T L4k = 1, IEEEE i 2
K(B-D)HHEHn = 1. Hk =20, B%Rn = IRHLR(3-1).
FIH, BEn > 1HBLTFE(3-1). 3 Z(n) M E X4

Z(n)(Z(n) —1)+mZ(n) =2nZ(n).

SERUAT DA S B Z (n), R EIm!|n, ATABmZ (n) = ¢'n, BH Z(n) = 12 ¥k
RARARG-VDATRLE 4 —1 = 2n. TTHS*(n) = m K SCEIm!n, WTTATBin = m!-ng,
i AT

k(m—1)!-ny+m—1=2m! ny. (3-3)

72 20(3-3) 4 7 W9 TR AR AT DA (m — )18 R, BT DL el SRR M R 5 15 5K (3-3)
28 = Tim — 1B EEB(m — DIEEER. B8R m — 1) Hm — 14 B Em = 1,2,3.
= 10, BE-3) R4k = 2, B Z(n) = 2n, HEEZ (0K 2 XM R ] 14,
BHEBEHN > 1 HLEZ(n) = 2n. Hm = 206 HGE-DREZ(n) = 2n — 1Hn > 157
Phn =22 a > 12E-DE. 2m = 38 BIS* (n) = m = 3, lln = 6, &K iFn = 64K
W (3-1)R. ik, Mk =28, IEBH 2 (3-1) Y HAL Yn = 2% a > 1.

Mk > 3, B PL B DL UE B R B AT DAHESS, R IR > WL Z(n) =
knF1Z(n) = kn — 1, Hn = 6t 2 (3-1)2. BO7FE(3-1) L.

g bR, ESERL T E H3 IR

3.2 KFSmarandache B ERE 5 {ASmarandachetR 8 5 2

# % fJSmarandache b8 2S (n) & XK B /N 1IE BEmAF 30| m!, BIS(n) = min{m :
njml}. T % % B thSmarandache HZ (n)5E XK # 25 ks ende B i 55 /N IF 3
Hm Bl Z(n) = min{m : n|(m(m + 1))/2}Wﬂﬁﬂ,Z(n)E@ﬁ%}t/l\ijﬂZ(l) =1,Z(2) =
3.7(3) = 2.Z(4) = 7.2(5) = 5.Z(6) = 3, Z(7) = 6,Z(8) = 15, Z(9) = 9, Z(10) =
4,7(11) = 10,2(12) = 8,2(13) = 12,2(14) = 7,2(15) = 5,2(16) = 3,Z(17) =
16, Z(18) = 8, Z(19) = 18, Z(20) = 15, - - - .

KTRES)MZ(n), 2 FHEIR T ENRMER, JFEE T —LEHEERS
SRT29.69-72) SrgR[T2 R T AR

RIRT AR YE, JFan T 7R 4 i IE B SR
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=% b5Smarandache R K hSmarandache U < B — L8 2 & pREL

SCHR([75) T 513 T2 & ISmarandache B R BRELSc(n), & XA
max{m : y|nl,1 <y <m, (m+ 1)in!}.

B, Sc(n)MIETJLI A Sc(1) = 1,5¢(2) = 2,S¢(3) = 3,5¢(4) = 4,5¢(5) = 6,Sc(5) =
5,9¢(7) = 10, S¢(8) = 10, S¢(9) = 10, S¢(10) = 10, Se(11) = 12, S¢(13) = 16, Sc(14) =
16, Sc(15) = 16, - - - . SCHER[72] RINHBFFT T Se(n) BRI Z (n) BB B R R JT 1S

Z(n) + Sc(n) = 2n,

233 7 —EEERNGR, et T T KA.
BEM: Xne NT, TfE
Sc(n) + Z(n) =2n

ALY HAN 20 = 1,39, p?P L o153 + 2 BB AR TFET2MEE, p > 58 E
B BAAEEP?OH + 2 R — IR
A HIX AN SRR IE B, ENA33] T T K B

EH 3.2 HnE IEEHN, TR
Sc(n) + Z(n)) = 2n

Ifd A R BEAn = 1,3, ! a £33 + 2 BB EH K TFE T2 EEE, p > 54
B, pRERP T + 28 BENAE— IF R

R 3.3 MnfEET, 2 APE O

(Dn k20, n A EFTFESe(n) + Z(n) = 2niIf#;

(2)n7 o KEFMEE, HnZ2DH3INARMZEE T, nARFTFESc(n) + Z(n) =
2n iR

h T UEBA B 3.2, SEgh R T LA T EE.
5| 3.1 #Sc(n) =2 € Nt Hn # 3 Wz + LK Fnflii/NEEL

518 3.2 ()FHa € Nt Z(29) =20 —1;
(2)FpR—AET2MES, a € N, MZ(p*) = p* — 1.

513 3.3 Hn e NT Hn > 590, WEF Sc(n) < 3n/2.
513 3.4 HIEEHnTIS KIS, fEnSn + n/ 22 HLE —NEE

5| #E3.1-3.4199E B 2 WL 3CHR[30, 75, 77).
XE B 3.2 [HIE B - Y 2 AT IEBEEL, 26 i RAE B .
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(I)n = LR T FE.
(2)n = 3,Z(3) = 2,5¢(3) = 3, M3 2R T FEHIR.
(3)n = 3%(a > 2), H3> + 25 %, N

Se(3%) =341, Z(3%) =3"—-1,
3 2 IR T FR AR
(4)n = 3%(a2), B3> + 2N FHL, WA 51 #3.155|83.2,
Se(3%) >3+ 1, Z(3%)=3—1,
WA R SR T R I
(5)n=p",v>1,p>5HFEE N
Z(p) =p’ -1

Hn # 3, IXB 32001 O
OFn = p??, 8 > 1Np = £1(mod3), T2

p*? = 1(mod3),

M
p*? +2 = 0(mod3),

Wip?® + 2 AATRe R FEEL, Hd 51331, S n A2 R 7 TR RIfE.
@Fn = p?P T Hdp > 5HRE, gAML + 2 AR R IERELL, h T
31,15
Sc(p? ) = p? 1 1.

EEE}]EEL ?%2@264—1) _ p2ﬁ+1 _ 1,91']56(]9%“) + Z(pZﬁ-i-l) _ p2,8+1 +1 +p2,6+1 1 =
2p20+1 Hin = p?PHUR BRI, P + OB, W HFI S, () >
p*7 Siin = p* IR R R I R AR

(6)2fn,n = pi*, (p1,n1) = Lax > 1,py > 3 HREL, FIRTTHE

nix = 1(modp]?)

A, BET AT R AR TR

nizr? = 1(modps)

A, A By WAL < y < pf* — 1,Xp" — yJR 8B R 4R 07 R2 R, ]
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WL <y<(pi"—1)/2. H

2 1
ny

y' = (modpi™),

il
i (ny — 1)(niy + 1),

M (n1y — 1, nay + D)2, TREET — Dl(ny — DE(RT — D](ny +1).
(Y — 1|y — 1), Wn = pi'na|(my — 1)(my) /2, Aifi

Zn)=m<my—1< (" —1)n1/2—-1<n/2,
(7" = DI(my + 1), Wn = pin|(my — 1) (nay) /2, AT
Z(n) =m < my < (p° — 1)n/2 < n/2.
H15133.3, Hn > 598, WH
Se(n) + Z(n) < 3n/2 +n/2 = 2n,

WO B AN TR TT R, T Zn < S FH v AL FTBEAT R 36 X M 0L T I n AN 2
JRJTHE. &5 bRk, B3 2801
EFE3IMUEH: 73 LU =FpE L.

(1)8n =29 a > 18,

Z(2%) =2%—1, Sc(2%) > 1,

in = 29N 2 TR TTEE.
(2)%n = 2kp™, o0 > 1, (2k,p™) = 1,p > SHEEN, FIRITE

4kx = 1(modp®)

A TR RIR T2
16k%2* = (modp®)

A, ARGy WATE <y < p® — 1,p™ — yZR 24 B A 4R J7 A% B A, JU) )
Bl <y<(p*—1/2).H
16k%*y* = 1(modp®),

Mp®|(4ky — 1)(4ky + 1)1 (dky — 1, 4ky + 1) = 1, F&p®|(4ky — 1)3p®|(4ky + 1).
Fip®| (4ky — 1), Win = 2kp*|dky(dky — 1)/2, INTTH

Z(n)=m<4ky—1<4k(p*—-1)/2—-1<n—-2k—1<(1-1/p%)n.
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Ep®|(4ky + 1), Wn = 2kp® |4ky(dky + 1)/2, NTIH
Z(n) =m < Aky < 4k(p® —1)/2 <n — 2k < (1 —1/p*)n.
(3)%n = (2k + 1)p*,a > 1,k > 1, WRAKRITE
(2k + 1)z = 1(mod2*™)

5
(2k 4+ 1)z = —1(mod2**1)

B Fik, HEATE, oA RRTTE

(2k + 1)z = 1(mod2*)
M, 1 < o <2 — 1, UEBIT], 150

2+ 1 <a< 2ot -1,

)

atl _ < oafl _9a 1 —9%_

i AL R A5 R
(2k 4+ 1)z = —1(mod2**),

WP F) R T R e — Nl 2
1<a<2*-1

I, W20 [(2k + 1) + 1822 [(2k + 1)a — 1].
F20M[(2k + Do + 1], 02971 (2k + 1)[[(2k + 1) + 1](2k + 1), AT

Zn) <alk+1)< 2= 1D(2k+1) < (1—1/2%n.

420 [(2k + 1)a — 1, RIEWBHZ(n) < (1-1/2%n.
BZ, X (2),(3) PiFiig i, Bp
n =20 py* - ppf(a > 1,0 > 1,k > 2)
HHbRER R, 4
q’y - min{2aap(1llapg2> e >pgk}a

i
n=2pps? - ppt > 7,
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Mg < &/n,
Z(n) <n(1—1/¢") <n(l—1/¥n) =n —n?>3,
XFE, Hngnsr K, H512E3.4,
Se(n) + Z(n) <n+n"124+n—n?3 < 2,

RliZn AN 2 JR T FE. 48 LATIR, e B3 3T

3.3  KF{ASmarandacheXJ{H ef £ FASmarandache B [ e5 £

3.3.1 XF&{ASmarandachef # K& HXE & I 7712

ST R IE & 4 P Smarandache B ELZ (n) & Xk i /2 Z kREBEn R 1) &% /)
FIIEEEEm, Bl Z(n) = min{m : m € N+,n|W}. HZ(n )E’J%Xﬁ-gﬂﬁﬁZ( ) =
1,2(2) = 3,2(3) = 2,2(4) = 7,2(5) = 4,2(6) = 3,Z(7) = 6,Z(8) = 15,Z(9) =
8,Z(10) = 4,2(11) = 10,--- W Z¥EWR T REZ(n) KPS, 53] T —LEZ K45
SRR AR[30.79.80,

()N THERIEEHHZ(n) > 1;

(b)) X FTER T EZS M ERES L, HZ(pF) =pF — 1, 2(2F) = 2k — 1;

() B AEREAEE, WZ(n) = max{Z(m) : m|n}.

SCHR[27)BIN T B2 (n) ISR BR 2% (n), B3 5@ ORI En et > 0 | KRR 1K
BRHIEBHon, BZ*(n) = max{m : m € N, ™ n} - 402+ (n) 57 JLAME
BZ*(1 >_ 1,72°(2) = 1, 2°(3) = 2, Z°(4) = 1, 2°(5) = 1, 2*(6) = 3, 2*(T) = 1, 2*(8) =
1,2%(9) = . HH3CHR[27, 82], Z*(n) HL A W R

(d)ﬂﬁ/\ﬁiﬁp, WD =2¢ — 1, WZ(pg) = p; Fp=2q+ 1, WZ(pg) =p—1;

(e)#n = 3t(sHERIEEE N EE), WZ.(n) > 2;

(F)X BT A IE¥$ a, b, B Z*(ab) > max{Z(a), Z(b)}.

ik SCS B 7L — R A R ELZ (n) IR B Z* (n) 7 72

Z(n)+Z*(n)=n (3-4)

AT, R4 T T S AR
JeA:
(A)HFE(3-4) REERAMBE M. thiF RE —AMEE#n = 6;
(B) A FE(3-4) T A B EBUR L A BT Z B 7 (p > 5).
ST 1) B, SCRR[83)%F FLHEAT THEST, IEW] T AEAR(B), FF AR (AR A TTI
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] . AT B — 2B X PN RS AREAT I 5T, R RIS 05 A & VR SE T X
PR TR IR I, 4931 7 F T ) 4518
SEHE 3.4 FE(3-4) R —MEEURN = 6; TR (3-4) T E A EUE Jn = p*, Hp h B,
kAR IEEEE.
UE: 73 AP IE DL i .

1) Zn R BE, 73 LU AR S DURAE B

LD)Hn = 28k > DI, HZ(2F) = 2M1 — 1, Z,(2%) = LA Z(2%) + Z*(2%) #
28 WP AR TTRE(3-4) .

1.2)%n = 2p(p HAEHON Fp = 3. Z(6) = 3, Z2*(6) = 3, ANTTZ(6)+2*(6)6,#kn =
642 5 FR() M Ep = 5 Z(10) = 4, 2*(10) = 4, M\TIZ(10) + Z*(10) = 8 # 10,
Hin = 108N 2T RGO Ep > 52z 2P) = 1,9 B4 Z(2p) = 2p — 1K, 7
B H R W2 220 w52y — UhiB, FIE.

1.3)%n = 2Fp® (ko N IEBEEL) I #5728 S5pe 2 [MIAFETE WA = 2B + 1R R, MR
REA

pPP=2-241 (3-5)

MAF B2 = 2 p* £ 1L X Boy& /M To, KIEEH. FHEE BSFEAS
1E—XF B Ry A8 45 (3-5) 2oz, B2 20 (3-5) AL B S K e fly 43 Al e A an T shig rh
#1b,d5a,c:

1L3.)Fp =2-2Y — 1, WZ*(n) = max{p*} =p* =2-2° — 1.%

JUES)
(28 =) (2" —2-2 +2)
2

Mk =18, Mo = 1,0#3p" = 3, T2 AL An = 2054k > 18, B (3-6)13

2l<:pa

(3-6)

2]<:poz—b|(2k:pa—b o 1)(2k—1pa o 2a + 1)

BAR, Likb = ol &b < o fBEHEA T GeERR2 N A EZ AR, Wi 7772 (3-4) o
1.3.2)#&p" =2-2¢ + 1,0

Z*(n) =max{p® —1} =p? —1=2.2°.

&

Z(n)=m=n—Z"(n) =2"p* —p’ +1=2"p* - 2.2,
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)
(2p* =229 (2% —p? +2)
2

ik = i, HI(3-T)F 22| (p™ — 2)(28p* — p? + 2), BB AT REEERR A4, A2 (1) BhE TG
filt; Bk > chif, F2k—ope|(2k—e—1po — 1) (2Fp™ —p?+2), Tip®|(2F—1p® —1)(2Fp* —p+2)R
AT REREAT, AT IR A 5 72 (3-4) TCA#.

1.3.3) HEAFAERZRRK(3-5). MZ*(n) =1. WZ(n) #n — 1. FNFEEHRL.2)H KT
W, B RFER BRI T .

1.4)4n = 2kuolt, HA (28 u) = (u,v) = (v,2F) = 1Licz,y7 5 Au o FEF 28
NFEEER. nIENEFZMEFERWA = 2B L 1IHKRRK, Rl Ar =
2.2°+ 18 = 2y-2° £ 1, MANATREFEAER® = 20+ 18027y = 20+ 1. BRFAEL X .y, 25
AR BT B A 8 O FR:

1.41)Fr =2-2° -1 Z*(n) = max{z} =21 =22 — 1.%

2kpa

(3-7)

Z(n):mzn—Z*(n):2kuv—x1:2kuv—2-2zl+1

AR, Blu = ey, WA

(2Fuv — 1) (2Fuv — 2 - 2% + 2)
2

Mk =18, HZ, = 1, 153 2ev|(2en — 1) (uv — 1), ARTv|(2ev — z1) (uv — 1) ANA]BERLAL,

MASHP IR, Sk > 1,

2k (3‘8)

Fev|(2%ev — 1) (28 Luw — 271 4 1),

TS 2 B R A 2 7 )
142)Fr =22+ 1, WZ*(n) =max{r — 1} =25 — 1 =222 &

Z(n):m:n—Z*(n):2kuv—x2+1:2kuv—2~222,

)

(2Fuv — 2 272)(2Fuv — 2272 + 1)
2 Y

Ak = 2, 72w (uv—2) (2Puv—2M1 1), BT RERE R AT HL, FHH P JE; 2k > 2,

A

2k

(3-9)

ok =2ty ‘(2kuv — 2)(2Fuv — 1y + 2),

M| (28uv — 2)(28uv — 29 + 2) A ATRERRAL, TG,
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Z(n) :m:n_Z*<n) :2ku’l}—.§b’3:2kuv_2y32z3+l

AR, Wu = tas, WH
(2Fuv — 23)(2Fuv — 2y3 - 2% + 2)
5 )
Mk = 10, Hzz = 1, Af20|(2tv — 1) (uv — 2y3 + 1), R1Mv| (2t — 1) (uv — 2y3 + D) A
AIRERROL, TP IE; 2k > 1, B 28| (280 — 1)(2F tuw — 2%3y3 + 1), AR BUREEE R Y
HHITE.
1440)F=2y-2°+ 1, WZ*(n) =max{r — 1} =24 — 1 =2y, - 2%4. &

2k uw (3-10)

Z(n) =m=n— Zy(n) = 2"uw — x4 + 1 = 25uv — 2y, - 2°*,

AR— R, Bo = sya, WA
(2Fuv — 2yy - 274) (2Fuv — 2y - 2% + 1)
5 ;

Bk = 2z, B2uv|(uv — 2uy4)(2Fuv — 254y, + 1), BEATRERTE, BHTE;
Mk > 2, B2 A sy (2850 — 2) (2Fuw — 24+ 2), MHu| (28 *4su — 2) (2Fuv — 24 +2) AN
AIRERNAL, TS

1A EARIEAE U B4R R R, M Z*(n) = 1.MZ(n) # n — 1L, BEMEEHn — 1018
BT E.

gi LRk, J7 R (3-4) iR EUE A BACE —Ahn = 6.

2) Zn A EON, 23 LU 3G BT 18

2.1) B0 = IARTFE(3-4)IfE.

2.2)%n = pP(pAA R, K IEBH), Fp = 3MZ(0n) =n - 1,Z.(n) = 2,
MZ(n)+ Z.(n) #n; FHp>5MZ(n)=n—1,Z,(n) = 1.¥n = p" B I7FE(1) HIfE.

2.3)UnEHEZNMARRZETH, Bn = wo, X B (u,v) = 1. Bla,y7 5,0 HE 7
AR, By > v, 4 FALAE ST

23 NEMFERRNKr =2y — 1. ®WZ*(n) = max{z} = x1 = 2y; — 1. Cu = br;. &

2k (3‘11)

Z(n):m:n—Z*<n)ZUU—$1ZUU_2y1+17

M o | Lot 2 2) g T4

(bv — 1) (uv — 2y1 + 2)
2 )

bv
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. (bv — 1)(uv — 2y1 + 2)

2

BIRANBOL, A T )
232)FHMAERRKr =2y + 1. WZ*(n) = max{z — 1} = 25 — 1 = 2yp. &n = dys.
£

Zn)=m=n—2"n) =uv—x9+1=muv — 2ys,

JUES)

— 2 -2
- (uv — x9 +2)(uv y2) |

2du|(du — 2)(uv — z9 + 2), Mu|(du — 2)(uv — 29 + 2), BARAAL, IS HTE.

233 EMFIETE W = 2y £ IMKRARI, WZ*(n) =1. 2Z(n) =m=n—-1, &
SR M) g7, RS ERE] K A 2 Z (n) R SR /ME.

H AR T HEuX = 1(modo)HiE. FFu’X? = 1(modv) A M. HMEALTRAY, W
AL <Y <o —1 M|(uY — 1)(uY +1).

Ho|(wY — DE, An =uv w,ﬁ&

Zn)=m<uY —1<uv—-1)—1<uv—1;

uY (uY +1
( 2 ) M

Ho|(uY + 1B, BHn = w

Z(n)=m<uY <ulv—-1) <uv—1.

Him = n — IR Z (n) R X B/ ME.

LA L E LRSI, A8 R (3-4) IR 2 HA 0 = pF, Hodp > 5 FREL kA
IR

g EPTiR, e B3 AROL.

3.3.2 XFESmarandache B & {5 (HSmarandachetR Z{BY 5 12
SAE R IF 3500 Ay Smarandache B3 Z (n) & A MR KERR S kiyf5 /N IE 36 %m,
k=1

1Z(n) = min{m ‘n ‘w }.mzizn, FERBIRTUAMER:Z(1) = 1, 2(2) = 3, Z(3) =
2,7(4) = 7,2(5) = 5,2(6) = 3, Z(7) = 6,2(8) = 15,2(9) = 9, 2(10) = 4, Z(11) —
10, Z2(12) = 8,Z(13) = 12,Z(14) = 7,2Z(15) = 5,7(16) = 31,Z(17) = 16, Z(18) =
8, Z(19) = 8, Z(20) = 15, - -.

RTFX—BRH, W22 EMRTEWMER, HE2 T - HE\EERNLER, L
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HR[85 — 89]. fl4n, 5K SIMEAESCHR[S7| AR T FTHEZ (n) = S(n), Z(n) + 1 = S(n) AT f#
P, FRgE T T RR I AR IE R AU

M A8 SCHR[75]H, 513 T Smarandache B X B #Sc(n), Sc(n)E X R Ryn! H1 <
y < mEKRIEEEHm Bl Sc(n) = max{m : y|n!,1 <y < m,m+ 1in!}.

B 40, Sc(n) AT JLAME A:Sc(1) = 1,5¢(2) = 2,5¢(3) = 3,Sc(4) = 4,5¢(5) =
6,5¢(6) = 6,5¢(7) = 10,5¢(8) = 10,5¢(9) = 10, S¢(10) = 10, 5¢(11) = 12, Se(12) =
12, S¢(13) = 16, Se(14) = 16, Se(15) = 16, - - -

SCHR[75]F 9L T Sc(n) I FI S BT, HIEB T LR 45 i8: #Sc(n) = =, Hn # 3,
Mz + L2 KT niE MR

3RO 313 T DhSmarandacheXHBEHZ" (n). Z*(n) SN S KEEHn g

B RIEEHm, Bl Z*(n) = max {m : W |n} HR[2TFFE T Z*(n)IHERR, 15381 T
— B EMLE R CERB6THAT X =R RRTEZ(n) + Z5(n) =
n5Sc(n) = Z*(n) + n, 1338 7T —EEELE R JHEH T I RE R AR
WALTTHESc(n) = Z*(n) + nlIf#ERp, Hhp ARE2 fo, p® + 2RI AT EHK
TS T LA e, 49307 T

EH 3.5 HFESc(n) = Z*(n) + nfIfE A p®, Hp hEE, 2 fo, p® + 2W W FH, PLL
M a(2a — Din(a > 1),n+ 2 HEE, n B

FEUEBA 8 B2 T4 T T LA 2.
513 3.5 #Sc(n) =2 € Z,Hn # 3, Wz + LA K Fnii/NEE

UE B - W.CHER[75).
HIEFT L, Sc(n)BR THEn = 1,n = SAZTHSL, EHRE T IEERZHE

5|3 3.6

2 3
7% = { P F
Lp=3
UE B - W.CHR [27).

518 3.7 #n = 0(moda(2a — 1)), WH Z*(n) > 2a > 1.

UE B WL 3CHR [27].
5|2 3.8

1-1
Z*(n) < —VS”Z
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B=%F 5SmarandacheFRE S fhSmarandache BREUAH < 1 — L H & L

UE B WL 3CHR[27).
FI# 3.9 Hn = p°pips? - pi*(po = 2,0 > 3,k > 1, > 1) AnIFrHER 3 NN A

n
 min{p{°p{ps? - ppt)
E: 20 = pioplps? - it (po = 2,00 = 3,k > 1,05 > 1) A HARHER S U, 43 PiFh
& BLSRAIE .
(i)n = 2kp®, 0 > 1, (2k,p*) = 1,p > SHERE, HRRTIE

Z(n)<n

4kx = 1(modp®)

AR, AR TTRE
16k?2? = 1(modp®)

A, FARAS YT By W AT EL <y < po ! p™ Y28 D9 1l R 4% 07 R A, U AT
1<y <P

16k%y? = 1(modp®),

a a o | 4ky(aky—1
Mp® |(4ky — 1) (dky + 1) 0 (4ky—1,4ky+1) = 1, F2p® |4ky — 1, Wn = 2kp %,
LNI]

Z(n)=m < 4ky —1

4k(p® —1 1
D aks1< - Ly
2 pe
- n
n— . g ] O ap
N min{pg°pips* -t}
Fp* [4ky + 1, Wn = 2kp® w,}ﬂﬁﬁﬂlﬁ
4k(p™ —1 1
Z(n):m§4ky§MS’Q—W{ZZG——)’QS%— -{ao alnag ock}'
pe mimpy-"Py Po™ - Dy,

2
(ii)en = 2%(2k + 1), (a > 1,k > 1), W ER T
(2k + 1)z = 1(mod2*™™)

5
(2k 4+ 1) = —1(mod2**1)

VIR, BRAEE, B ARRTTE

2k+1)x = l(monO‘H)
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M, 1 < o < 2% — 1,ERIT], &0
2041 < <20t 1,

)
20l _ g <gatl oo ] —9a_ 1

Ho2ot! — i R RIRITE
(2k + 1)z = —1(mod2*™),

WA FRR TP LA — ML < o < 2°—18fa, W20t (2% + 1o + 182 |(2k 4+ 1)a — 1,
#7202k + Da + 1,10

2071 (2k + 1) |[(2k + D + 1](2k + 1)a,

NI

1 n
Z(n San’—l-lSQa_l 2k+1§1__n§n_ : ap 01, Q2 (7 al
() S a2k +1) S @ =D+ S (1= g S0 ey
M420 | (2k + Da — 18, FIFEHA
1 n
Zn)<(l——)m<n-— . Qg o1 0o R ”

e (), (i), 1, Zn = pg°pi'py® - pit(po = 2,00 2 3,k > 1, a; > 1) A HARHER 2>

fi =CIsF, )
n

 min{pf°pips? it}

T A H e BRI B, 4 TG DRI A

(1)n = 1IF, Z%(1) = 1, Se(1) = 1, 1A K HAk.

(2)n = 3%a > 1),H5H#3.6,2*(3%) = 2.#n = 3“8 J& J7 2 KRN Sc(3v) =
2+ 3%, BKR3(3% + 2 + 1,3 + 2 + IANATRE A REN 55335487, #in = 3942 R
papdinyis

(3)n = p*(o > 1,p > 5), T BE3.6,2*(p) = 1, #n = p* RIR T IEHIAR, W Sc(p) =
14 po, B %p > 5IF, 3[p2" t2 A 51 #3.5, oM BERBE, H 4p™ + 2(2ta) K ZHUN,
n=p*(a>1p>5HEE)WH IR

(4)n = 22(a > 1) F2OED 190 B/ (m, m+1) = 1]Wm = 1,127 (2%) = 1,%n = 20
JR T FERIRR U Sc(27) = 1 + 2%, K2|(2% + 1 + 1), 551 B3 57 &, #in = 2%(a > DARR
TiFEIfE.

(5)n = pips? -+ ppi(k > 2,04 > 1) A IHARUER MR o PR E BLRAIE .

(1) 2tn,W27pS B, NTT 2| Se(n), £ n B 2 J5i 77 72, M2 25021 Z* (n) IR % FE Z* (n) £ 47

40

Z(n)<n
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EEH (o > 1) fFa2a — 1)|n,WZ2*(n) > 20 — 1, FFEEE (o > 1) fFa(2a + 1)|n,
WZ*(n) > 2a, Nl

Z*(n) = max{max{2k : k(2k + 1)|n}, max{2k — 1 : k(2k — 1)|n}}.

P> =R G DL R E

F—FHZ*(n) =2a—1> 1LMaRa - 1)|nHBaln,a|ln + 2a — 1) + 1]. HnEHL
JRFTHE, WSc(n) =2 — 1 + n0fiSc(n) + INARE, 551835 F)E.

B B2 (n) = 20 > LMaRa + 1)|n,Baln, 2a + 1)|n.FnZ i 2 ] 7 12,
MSc(n) = 2a+ n.Sc(n) + INKHEE, H5[H3.5MHTE.

G, #2%(n) = 1, Ha > 1, Wa(2a — 1)tn, NTEn + 282 25 H 535, X
FEfIn ARIETTRERIME. Hin + 28 F5, H51#3.5, XFERnA R TER#. Wa(2a —
1)in,n + 2 R ZREN ) IEEEE A 772 AR

(ii)2|n, & i 2 SR ITFE, WM Z* (n) AEELH.Z « (n) > 2,1

m(m2+ 1) in,

MW (m + 1) |n, M (m + D)(n +m + 1), ZFESe(n) =n +m + INBRE 5513574,

Z*(n) =m > 2,

3.4 ZFSmarandache W [ e iF £

ST AT B IE 38 $n, 3 & 1 DhSmarandache b $ 7 (n) € X A B /S ) 1E 3 Bom f#
fin| ) 817 (n) = min {m o€ N, UL A B MR 1 B TR W 4 M
% K SmarandachefE CHR([7) T 5 IHER). T BREZ (n) EENET, V2 22 F AT THI9E,
SRR T RO B 45 283697991 fgil .

(1) X FAERIEESN, Z(n) < nAEROL.

XMEEEHp >3, Z(p) =p— 1.

(BVEEZES > 3%k e N, Z(p*) = p¥ — 1.24p = 2, WF Z(2F) = 2k+1 — 1,

(4)Z (n) RATIINE, BIZ (m+n)ANEFET Z(m) + Z(n); Z(n) WA R T HH], BIZ (m -

)BT Z(m) - Z(n).

MEL LA BT A] AR, Z (n) BHE AT IR AU, KT ERHERIE AT
PR

I AhSmarandacheidt & X 75 4k — AN E018 B FSdf (n) A Sdf (n) = min{m : m €
N,n|m!'}. Z% R EHR A Smarandache XU B R R £, X FEMP SN, WA A DEHE
BAT TSR AR B T — Lo F ZL ) 5 R A63L1000 i dn, Sdf (n)f — AR EZ I R,
BRSdf (n) PRFFEABEAZR, Wl 2 Uit n A — NMErENSdf (n) A BT, A —ME
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B Sdf (n) WAL RS KIL, Sdf (n) B2 —MRAE 5, JEHSEAER S B
RIS S df (n) R AR ANFRRE AR

Xt Z(n)MSdf (n), XA BRI AR E MR R L, REEAEENZ AR — L2k
FRWE? AN H RN TR P BT R R R, RIS

Z(n) = S8df(n), Z(n) + 1 = Sdf (n)
(I TR AT A AT A5 07 VA XA ) R AR, RIE R T T A S A i L
EH 3.6 WAERIEREEN > 1, REUTE
Z(n) = Sdf (n) (3-12)

U 75 B, L BT il A 2 A e =X

(Ln = 45;

2n = pi"py? - D,
Hfk > 1,p <ps< - <pp < pIRAFER S <i <k a>1LHAMNp+1=
0(modp{™).

EH 3.7 WSHMEEIFEHN > 1, RETE

Z(n) + 1 = Sdf (n) (3-13)
A A EAE, B E A SR
On =9;
2n = p;

ﬁxq:kz1,p1<p2<~-<pk<pi'gﬂa%%§fc,mgigk,aizl, [Fifp —1 =

EH3.GMER: 5L b HMn = 18, FREZ(n) = Sdf (n) L. BEZKAE, Zn =
2,3,4,5,6, T}, Z(n) = Sdf (n)RESL. TRAY®n > 8.

HAEE TR (3-12) A BE R BREUR. en = 20p po* - - - pis An AR HE MR R X

()#k = 0,80n = 2, BB B.Sdf (n) FIPE BRI ENSdf (29) B %L, TZ(2%) = 20+ —
LRh—ANE8, NITSdf (22) # Z(2%) b n AN 2 5 2.

(2)#Fk > 10n = 2°pMpst - - pi* HSdf (n) IREFAREAZR &, HZ(n) =
Sdf (n) = a,Watb h—1B%, ARG Z(n) = Sdf(n) = 2m, TREHEZ(n) 2 XH

29pTipst - prFim(2m 4+ 1). (3-14)
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H (3-14) AT 40, 2578 2% |\m, BXIVp mEips |(2m + 1). B2 m Al HEH
2| mll. (3-15)

Sy = {pf : pfiim}, Sy = {p?‘j :p?j|(2m + 1)}

HRE|—ANESE, WS, £ O XZHENES, = O Fraps ¥Hp m, X2%m, T
FEH29p] ps? - - ~p2’“|w A4, Z(n) < 2m — 1,48, # 0T &:

(1)#S1 = OBIVp, p|(2m + 1). FHmax{p{'} < m,&&(3-15)3NH, Sdf (n) < m;
Frmax{p{} > m,&5E(3-15) %0, Sdf (n) = 2n, ﬂZ‘Elpio € Sg,@fﬁaﬁp%ﬂs. MRm £ s\
M.Sdf (n) # 2m;

(ii)#S, # ORpy € S1,p’ € So. Fmax{p{} < max{p]’ } FMA() 44T Iy %
AL, B Fmax{p;’} < mikRmax{p;'} > m MASdf(n) # 2m. Fmax{p{"} >
max{p;’ } i, ATHEH Sdf (n) < m.

ZEA (1), (61) AT 40, BRI Sd(n) # Z(n) XHER T 2 (3-12) AN a] e 1B EU#E.

ENAFE, Wn = ppst - prp® AnBIRRES R, BUT 203 i 18

(&R = 0,8ln = p* BISZ(p™) = p* — LA, TSdf(n) A7, BT EAZ(p*) #
Sdf (p®).

(2)#k > LHa = LWn = pi"p3* - - pi*p.

OFmax{p} < p, W SAf (n) TR 50

Sdf (n) = Sdf (p1"py" - - pp*p) = max{Sdf (pi"),--- , Sdf (pp*), Sdf (p)} = p.

FAILZ(n) = Sdf(n) = P, W Z(n)5E X450

p(p—+1
prpst - -pi’“pl%-

T ARSI | (p+ 1)Bip + 1 = 0(modpf™).

F— 5T, IEB REHE L p + 1 = 0(modpd), BB Z(n) = pXfVh < p

()#&Eh <p—1,UHpt wiﬂ, PPt prtp h(h;l), WWZ(n) # h;

(i) #h = p— LIPS | (p+1) K (p—1,p+1) = 250, p§'p3" -+ pt 522, #Z (n) #
p— LANIMENE, #Fp + 1 = 0(modp™), WA Z(n) = Sdf (n), XRIZTTHE(3-12) ) — 4 fi#.

@Fmax{py" > pHUILIFSdf (n) = I, BLSdf (n) = max{Sdf (p"*)} = Sdf (p;").

(i) Sdf (n) = p, W Bmax{p{"} > p&il, max{p{*} + 25U #Z(n) # pATTZ(n) #
Sdf (n).

(i) # Sdf (n) = max{Sdf (pi")} = Sdf (p;”), B1Sdf (n)KIPEFEN, LA p;|Sdj (p57), T
&p;|Sdf (n).

HAEERE AL, IXEETREp Lo > 2, BRp® = 324b, WHS (p~) < p°,
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RhFp < 2a — 1, WSdf(p*) = (2a — 1)p < p*.BRp® = 3°4h, BHSdf(p*) < p* K
h#p < 2a — 1, MR G Hp?|p™!%0, Sdf (p™) < p®. 1 24S5df (n) = max{Sdf(p{*)} =
Sdf (32) = O, IR BN = 32 x 5 = 45— R, HAE AT

EF-Sdf (n) = max{Sdf (p?*)} = Sdf (p7) < pi7, BERLZ (n) = Sdf (n) = m.Mm <
Py Hppst - pop| ™t S BL AT AL, pym TS [m X Hm < p .
W Z(n) # Sdf (n).

(3)#k > 1Ha > 2, Wn = p{"ps* - - - pirp®.

L FESdf(n) = max{Sdf(p{*)} = Sdf(p®), Mk > 15p* # 32 F &Sdf(n) =
Sdf(p*) = m < p* B diplmBm < pe A HEHp + 22 Z(n) £ m,#Z(n) #
Sdf(n).

@4 Sdf (n) = max{Sdf (p")} = Sdf (p}”), Ha > 251, TERXFEIL Fa; > 2Hp)" #
2 FRSdf(n) = Sdf(p’) = m < p. FFE, Hp + U5, Z(n) # mHZ(n) #
Sdf(n).

TRAETER T & B3.6 I IE .

REBS.THUE: 5 e 3. 7R UE T EARAL, X RS H RME R BZ(p) =p -
LK Sdf (p) = pAl%il,n = pifi R HFE(3-13). Xn = p"IMETE, Z(p*) + 1 =p" —1+1 =pF,
HIERRn = 32N ALSdf (pF) < pF, 28R AT BEWE 2 T2 (3-13). Tfin = 32 = IR IFat
FETTRE(3-13) I —MRFIRAE. Xfn = plipst - - pr pHITETE, WA GIEY, EfEZ(n) +1 =
Sdf (n) M HAUEWH L P — 1 = 0(modpf). HARIEHIY S € #3.6UE 77 1AL X B
AR,

3.5 —ZEI™ X {ASmarandacheif

FESCHR[104] R H T 2 4 B Smarandache ¥ R 3L, XHE R IE#EEn, fhSmarandachef
7 (n)E SA:

Z(n) =min{m :m € N*,njm(m + 1)/2}. (3-16)

SCHR[105])4E T T thSmarandache i i, XJ4F & B 1E 3 Hin, #E ) fhSmarandache b

Zs(n) = min{m : m € N* nlm(m + 1)(m + 2)/6}. (3-17)

RN B R T Zs(n) I HT ST TR ST, 20 5 %n = 2'p,n = 2lpF n = 28 x
¥k e N*,p > 3ARE, 4t T Zs(n) IBRBUETE . X T BR80T 12 EHEHUR, 108
Wil s 25 ) R 2 19 SCHR (29, 36, 107].
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B=%F 5SmarandacheFRE S fhSmarandache BREUAH < 1 — L H & L

51# 3.10 XMEEIEEE L, Z8p, & Z:(kp) = m, WmbHilp —2,1p — 1,Ip,l € N*=F
BT

WA Z(n) > 1,28p = 2,30, SIBREIREGL. Hp > 3RFE, Hp|/m(m~+1)(m+2)/6,
MpAFERRE m, m + 1, m 4 252 — WkmAlp —2,lp—1,1p,1 € N*=MHE. iE5E.

TN HRREZE HH IR T Zs () B LA 187 SR BT A I B

()&n =2'p,1 € N*,p > 3HEH, WZ502p) = m,EEm =gp—2,m=gp—1,m =
gp= &I S g I EER :

(a)fg=1,m =p— 2, MEm +1 =p— LABEL H2p|(p — 2)(p — 1)p/6,]
F2Hp — 1LHRIARFREN N, Hp — 1 =0mod (2N, 23(2p) = p — 2:Fm =p — 1,
H2'p|(p — Vp(p + 1) /6, U2 p — 180E2' p + LA Zp £ 1 = Omod (2'),fHp — 1 #
0 mod (2, Z3(2'p) = p — 1,37 2p|p(p + 1)(p + 2)/6,MJFHp + 1 = 0 mod (I + 1)(Ik
ip 4+ 1 = 0 mod (2'), N Z3(2'p) = p — 1).

(b)[FIEE, #g = 2,m = 2p— 20, H2'p|(2p—2)(2p — 1)2p/6, M2 p— 1,81 Hp -1 =
0mod (2),Hp — 1 # 0 mod (2}, Z5(2p) = 2p — 2:m # 2p — 1, X REH H#Em = 2p —
L2 | (2p—1)2p(2p+1) /61X AZAN AT RERT;#5m = 2p, H2!p|2p(2p+1)(2p+2) /6,212 p+
1LBIp +1=0mod (2'71),Hp + 1 = 0 mod (2').

(c)#5g =28, k > 1,k € N,H2!p|(2%p — 2)(2kp — 1)2Fp/6, MI2! /2% H Z3(n) /M,
B2k = 2l i, Z5(2p) = 2lp — 2.

(d)#Eg > 3N, m = gp — 2,02'p[(g9p — 2)(gp — 1)gp/6, F2H gp — 1M =
gp — 1,H12'p|(gp — V)gp(gp + 1) /6, 02" |gp — 18E2! |gp + 1;#m = gp,H12'p|gp(gp +
1) (gp +2)/6, M2 gp + 1 IRE2 gp + 1, BB m = gp — LA, Fg > 3HFH,
m = 2gp — 2,BEH 2 gp — 1 m = 2gp, g > SATE, WRE2 " gp + 1L.EHME R
BHERNEE. 428 F

(p—2,p—1=0mod (241

p—1,p£1=0mod (2)

2p —2,p—1=0mod (2"-1)

2p,p+1=0mod (2!1)

Z3(2'p) = gp—2,9p—1=0mod (271),3 < g <2 — 1,3 < s <2071 — I REH
gp—1,gp+1=0mod (2}

2sp — 2,sp — 1 =0 mod (271)

2sp, sp +1 = 0mod (2!71)

| 2'p — 2, HE
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()[R, Mn = 2pF 1 € N* k€ N* p > 3SHZEHN, B

(

pF —2,p" — 1 =0 mod (2!*1)

pf —1,p" £1 =0mod (2}

2pF — 2, pF —1 =0 mod (2!-1)

2pF, pF 4+ 1= 0mod (2'71)

Z3(2'") =< gpF —2,gpF —1=0mod (2"1),3< g <2 —1,3<s <21 — LHEH
gp® —1,gp% £1 = 0 mod (29

2spF — 2, spF —1 = 0mod (2!71)

2sp”, spF +1 = 0 mod (2171)

| 2pF — 2, e

Pin =20 x 28 [k € N*Bf, B8 3 (2) X A& SCHk[2) a2 (SCik[2) 4]0 A

(3k+1 _ 2 3k+1 _ 1 = mod (27)
3FFL 1,381 £ 1 =0 mod (2})
2 x 3kl 9 3kl 1 =0 mod (2!1)
2 x 3F+1 3k 11 = 0 mod (2171
Z3(2' x 3F) = ¢ g3t — 2 ¢.3F1 _1=0mod (2171),3< g <2 — 1,3 < s <21 — LA
g-3"t —1,g-3*1 £1=0mod (2"
25 -3k 2 5. 381 1 =0mod (2171)
25 31 5. 38 + 1 =0 mod (2!71)
2l x 3+ 2 HE

\ y N

3.6 —AEESmarandacherR & 5 ZZFEhSmarandache R BT 7712

AR IE B Hn, 3 4 IfSmarandache B #I8.S (n) i€ XA & /M IE BB E 50 |m!.
BIS(n) = min{m : m € N, n|m!}. % =K hSmarandache B $ 7 (n) & X A /N IE 3
Bk T iy B0 mpg

2 2
Zg(n):min{k:keN,n M},

4
HANRRIA BB RS, XA R EL KA FSmarandache bR #U1 R AT S [ 3
BR[7]. ANS(n) B Zy(n) %€ SCE Sy HEH AT TR LIRAE S

S(1)=1,5(2) =2,5(3) = 3,5(4) = 4,S(5) = 5,5(6) = 3,5(7) = 7,8(8) =4, --
Zo(1) = 1, Z5(2) = 3, Za(3) = 2, Zo(4) = 3, Z2(5) = 4, Za(6) = 3, Zo(T) = 6, Zo(8) = 7, - -
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RTS(n)KIAIEMET, YL EE AT THFFL, 3R1G T A0 R R 45 R 2886971001 i
W SCHR[28]0FH T T

k
S(mi+my + - 4 my) =Y S(my)
i=1

TR, FRI AT RO T8 2 M = R Eoe AR T ERIERES: > 3, A LY
%éﬂE%ﬁ(%(ml, maoy, - -- ,mk).

SCHR[36]BIEFE TS (n) BOEL> A7 17 L, AIEPA T 3 A 3K
S (s(m) - Py = 227 40 <x—) ,

2
n<u In“z

Hr P(n)RanE KE R T ,((s)FRARiemann zeta- A%L.
SCHR[O7 — 98|BFE T S(2P~1 (2P — 1)) FHAGoH ) &, UERH TR ER RS > 7, F
it =X

5(217—1(21’ —1)) >6p+ 1&5(217 +1) > 6p+1;

BRI, SCER[9913R45 T B — i 4518 BIE R T IHMER R B > 1TAMER AR A 3
Ha Kb AR

S(aP +P) > 8p + 1.

AR, SCHR[100])3 48 T Smarandache B 1) 55— T FAd vH1a) @, B Smarandachepf
BOo B /R B R ST R @, IR T OHME R IEE E 0 > 3T

S(F,) =85(2% +1)>8-2" 41,

KPR F, =22 + LAELHITRDEL

RSP EMRANRIEEZ 2, KEAH——F125. T T K $z (n) KM R,
24T fRIR D EE R EE XA B IE RS R AW R

AA5H) FEZ H RIS T B R R BT Zo(n) + 1 = S(n) AT #EYE, FF3R1T
TIXANTTREM T (EHERUR B AR S st AR T R -
EH 3.8 XMHER IEBHN, RETTFEZ:(n) + 1 = S(n)F BALE T A =FIEHI1#:

(A)n =3,4,12,33,2-33,22.3323.33 24.33 31 2.31 22.34 23.31 2. 3%

(B)n = p-m,Fethp > 50 R mbiery o R B

(C)n = p? - m,Hrp > 5HFEHH2p — UAEE, mb(2p — 1)2FMER R T 1R %

BARZEFEMRMR T HFEZ2(n) + 1 = S(n)BIFTREYE . ZREIIERE T 3XAN 5 72
AT 2N IEBHRIFA B T B AR EATE .
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A AT 55 74 LA R Smarandache bR 3O P 4 2 B A ELRGIER. 4758 AR %K
RIBEERIE BT DL R R BN R AR TS SR [4 — 6]. FE ERFRAE: 24

n=234,123%2.3%22.33%23.3%21.3% 31 2.3% 22.31 23.3% 2. 3%

I, TFEZo(n) + 1 = S(n) BARERAL. BUAESY T HUAME DL R 8

#S(n) = S(p) = p > 50, ®n = mp,MS(n) < pH(m,p) = 1LILKEnil 2
B Za(n) 11 = S(n) I8 Za(n) = p—L 7B 1 Zo () IS SR noBE R 7 i) 0 g
o 220 B ey L AR B E B S R 2, M0 = mpHm| S8, FS0n) =
p, Zo(n) = p—1, Fibhn = mpR HFEZ(n) +1 = S)KIfE. TRIEH TP K
BB NL(B).

#S(n) = S(p?) = 2p,p > 5B, Ben = mp? WS(n) < 2pH.(m,p) = 1.ILE Fnili 2
& Zs(n) +1 = S(n), A Z2(n) = 2p — 1,FTLLH Zo(n) ) 5E XA n BEER(2p — 1)%p? LA

mp®|(2p — 1)p®, BFEm|2p — 12,

BRm # 1, &Wn = p*,S(p?) = 2p,MZ(p*) = p — LI UAIEINn = p> AL T5
FZy(n) +1 = s(n). TRIWAEZ2p — 1)*M—M KT IR ok, BA2p — 1S
8, W T = mp*W, Za(n) # p — 1, Za(n) # p, FilhZa(n) = 2p — 1, TS(n) = 2p, Fi
LT n = mp® WRITREZ>(n) + 1 = S(n). THRAEW T REFHIEE(C).

HLAEE 245 (n) = S(p®) Hp > 5U Ko > 38, n R R FEZ(n) + 1 = S(n)iX
i B = mp®, S(m) < S(p*), (m,p) = 1. FRAS(n) = hp, XEA < o Fniii 27
FZs(n) +1=S(n),MZs(n) = hp — 1. TRMHZs(n)HIEXH
(hp — 1)°m?p?

4

M T EE BB MR MR B AT Snpe 21k < o2 BT Bhplh e > h > 5.%p > 5Ha > 5HY,
po 2 |h? < o2 RAFRER), BN AEXp 2 > o2

MAEFEES(n) = 3, lin = 383F6. 2% 0En = 32T Z(n) + 1 = S(n)—
AME2S(n) = S(3%) = 68, n = 9,18,36,45, LWAECNIEH AW L T FEZ(n) + 1 =
S(n);#S(n) = S(3%) = 9H,

n =mp"

n=23%2.322.35.3%7.3%2%.3%10-3%14-3% 16 - 33,20 - 3°.
B 256 AIE

n=23%2.3%2%2.3%2%.33% 2%.33
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WRTFEZy(n) + 1= S(n);FFEFTAHEE 245 (n) = S(3Y) = oit, RFE
n=23%2.3"2%2.3%23.3% 9¢. 3¢

WRGTFEZy(n) +1 = S(n).

BIEFEIBS(n) = S(2%).B8n = 1, 2R E T 2(n) + 1 = s(n). HS(n) = S54) =
4, W2an = 4, 12.8K10En = 4, 128 £ T FEZ(n) + 1 = S();2S(n) = S(2%) = 4l It
n = 8,24 B UFIXFEMInII AT L HFEZy(n) +1 = S(n);HS(n) = S(2%) = 6H, Ik
ifn = 16,3-16,5-16,15- 16. 2 EA IR L T FEZ2(n) +1 = s(n); Hs(n) = s(2°) =
Sing

n=2°3.2°5.257.2515.2°21.2% 35.2% 105 - 2°,
IR G BAEEN TN LT Z2(n) + 1 = S(n); X4
S(n) = S(2%) = 2h,a« > max{6,h}

B, %n = m - 2%, WS(m) < S(2%) H.(m,2) = L. EnHE HTFEZ(n) +1 = S(n), W
HH R Zo (n) B8 X, 1
(2h — 1)2(2h)?
4
HEHEH 29 12 < (o —1)? < o, BAAELSEEER VR A TR, BRIoA B FH 80 H 9k
RHUEH Ko > 68,2 > (a — 1)? > b2
ZRA DA BSOS 58 B e B3 8 HIIE B .

= (2n—1)%h?

n=m-2%

3.7 &FSmarandache LCMEF# 5 SmarandachetF £ 814918

ML R IE#E S, 2 2 fISmarandache B ELS (n) & XN T /NI IEFEE m AF 9 n |m!. Bl
#MAZES(n) = min{m : m € N,n|m!}, MSmarandache LOMM LS L(n) & XA F /N EHE
Bl AEE|[1,2,-  Kk],[1,2,- k] RARL 2, kR ER/INAREEL RTFIXHA R ET
PER, ﬁ%%%lﬁﬁTﬁﬁh ﬁﬁXTﬂ‘TZ:’/I\EEB'JQ*%SM%W 391 5] 2 3C R [39]F
LS L (n) BB S i 1), kB T ¥ 28 5

S(SLm) — P =3 ¢ (g - i;) e (é;) ,

HbP(n)ErnRAKER T
CHR[B9IETHE T HFESL(n) = S(n) IR ik, s ek Tz . RIE T AT
fa) 39 R Z T FE I BT RN An = 12808 n = p'ps? - p2rp, HHpy,pa, -+, pr, pi
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ARMREH oy, o, -+ ap, BILp > pli(i =1,2,--- ,r)FIEEEHL
AT EBEN AR HYIE R HE TR A YIME

S(n)
n%; SL(n)

AT PR . 31X — ) AR = S, BRR 3 (3-18) B T M I i 73X PR AN BRI EU(E 43 A1 11
R, SR A 7

(3-18)

S(n)
% SL(n) "
FAL, R4 AT AW 2 BRES (n) FLS L (n) BB LT Ab A AR S5 AR5 4 06X — v] R AT T HF
5, R T EREMYE. B4R EIERR T A gie.

EHE 3.9 MMEREH L > 1H#L AKX
S(n) rinlnx
T;}ﬁ’L(n)_:C%—O( Inx )
EE 3.10 MMER L > 1HHL AN
P(n) rxlnlnz
;SL(n)_:C+O< Inx )

Hrp P(n)Roamn s KRRE T

BARER PR ETURIER I, RHRZEIS EI ZE— e 7 R EFE—
AR BT AT 8 AR 2 — N R ) i)
SE B FUERE: HAUER g BE3.9, R0, o m] DAHEH 2 #E3.10. sk B F BRAR T LA
Sl
S(n) <= S(n)—SL(n)
; Lo =2~ STy T 2!

n<x n<x

—2+0 <Z |SL(;})L;,5(”>|> . (3-19)

n<x

BLAE A F B8 S (n) S L(n) B 5t DL R 4155 5 41 & J5 vk ok Al o 3K (3-19) (9 3R Z T
H1S L (n) BIPE BN Zn AR E DR A A p ps2 - - - pp IR

SL(n) = max{p]*,p3>, - ,pp"}.

F7SL(n) A EHp, BAS(n) WA EHp. Bk, EXMIEN TEHSL(n) — S(n) = 0.5 LALE
X Q)MIRZED, PraJER0 HIRAE I LAES L (n) AT 2B H o, B

SL(n) = maX{p?17p327 e 7ng} Epa705 > 2.
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BWAN XL, 2] T L ERE MBS, SHEER € A, #n = p{,p52, -, pi* =
p*m, Hi(p,ng) = 1. BUAE PIAH Taﬁﬂ‘ﬁ»} WA = B+ CHrin e BIIRSL(n) =
P> ﬁ n € CARSL(n) =p* < mlnm)z TRA

|SL(n n)| B |SL(n) — S(n) |SL(n) — S(n)|
Z SL - ;j SL(n) L+ 7;0 SL(n)
< Y > > 14> 1=Ri+Ry.  (3-20)

<9x(lnlnx)2 In? 2<Dz<— neC
= In2 x 9(Inln x)2 —

PAE S A v (3-20) P I & T, M THR. EREEDY < hn'2ifHa <4lnhz T
HRECEEA

EE SIS SEEED VD S

ngl_nﬁ_zp QSQSE <n <9x(lnlnx)2 2<a<z

ln T

<<ZZZH 2. 2 21

ngln%p<\/§ a<lnzx <n< Qz(lnlnz)2 p<\/_ a<4lnlnz
Inx x
< E + g —
ln Inz ,Vn
- 1n4 ln T — S (112 lnzx)
zlnlnz
e (3-21)

fﬂEﬁﬁRz,E%‘éU%ACqﬂ@,é‘?fn%E‘J’l‘iﬁﬁ‘%ﬁﬁ%iﬁpﬁ“zﬂ?~~~p2kl§l‘l/l\iﬁ, M
Ha; <2Inlnz,p; < 311“1";””0,1' =1,2,--- . TRERIREH M AKX

1 1
Sip-yro (L) —w(i- )t
Iny Inp Inp

P<y
H
R=3 1< ] >, 7
neC p<s3 lnﬂgx 0<a<2Inlnz
H p21n1nx
p—’ill:lgf)z lnp
1 —1
< 1—— exp | 2Inlnzx In
I lnp) i 2
—3Inlnz —3lnlna

<L exp ln T+ Z

Ina
3lnlna

<=, (3-22)

T o
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Hrrexp(y) = ev.
7E430(3-20),(3-21) &3 (3-22), %&W&Wﬁt
(n)] _ zlnlhz (3.23)

Z |SL(n <
SL Inz

FIH R T (3-19) &3 (3-23) SLZIHE H ¥ A =X
rlnlnzx
= 0 ( Inx ) ’

TRIEA T E B39/ UEBH.
HEREBIHSL(n) = pAEBEE,S(n) = P(n) = p; ¥SLn)AAEHK, P(n) <

S(n) < SL(n), F& B UEH 2 3.9 J7 ¥4 L ZI3E H e #3.10.

3.8 FXFSmarandache LCM i £ Kz H 3318 &5 £
X FAE R ) IE 2 %n, Smarandache LCM R & LA

SL(n) =min{k : k|[1,2,--- k], k € N}.

KT EMMERARBITEA 228 AT SR, 5287 S48, #lanMurthy /£
SCHR (14 UEB T An A R EEE, S L(n) = S(n). FENIEHE T
SL(n) = S(n), S(n) #n
WA R, X B S(n) = min{m : n|m!,m € N}HASmaranachetf #{. 2Z J5Le Mao-
huatE SCHR[19] i ¥R T Murthy7E SCER[14]5€ H 1) 0] &, 73 0 2 HA 0 = 12 BiEn =
Py plrp, (p > pft i = 1,2, r) T REA R
Lv Zhongtian ZT:I#TK[QO]WL TSL( VRT3 3 T — NSRBI ETE A

=

22 L 72
SL(n ! 9]
7;5 12111:6 +; In’z + (lnka) ’

XHE > UASEE kA IEBEL AT TR L
X AR R 1 1E 2 n, 2 4 i Smarandache LOM pR LR XHE B E A

SL*(n) = max{k : [1,2,-- ,K]|k,k € N}.

HSL*(n) e XAT LA SH#EH SL (1) = 1, SL*(2) = 2, SL*(3) = 1, SL*(4) = 2, SL*(5)
1,SL*(6) = 3, SL*(7) = 1, SL*(8) = 2, SL*(9) = 1, SL*(10) = 2,254 B4R, ¥k #H

B, SL*(n) = 1, BnABEON, SL*(n) > 2. KT XKL HAMNERT, 152 2%35 Wik
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TR, BUE T —RIFR R, WICHR[2, 4 — 6].
B WIAE SCHR [21] 5, Tian Chengliangff 937 T BREUT 2

> SLH(d) =
d|n

F

> SLA(d) =

dln

FIa i, AR R M — K IEBEE = 1, AN IEEEE hn = 1,3,14. It

HMESCHER[21) 7, ARIEBTFT T SL* (n) KIZEM L EME, /52 T — MK SR

> SL*(n —1
>0y s S

%DZSL* ) =c-x+o(ln)

n<x

HA1((s) ARiemannzeta- K%K
FIFAESCHR 51T ST T TS ), SL*(d) = Y, S*(d), FFAFHELARN
(1)n Ak BTHL

()él?)-‘.nﬁj- |)—”Jn_2ap1 p2 : 'pgkupl257a21705i207k217i:1727"'
(3) 43| nkf, Min = 2 3%1p52 - pi*, pp > 5, 0> 1,0, >0, k >2,i=1,2,--

A5 2] TR T HMENES
A{n ZSL* ZS”‘ nEN}
d|n
[ —AMESE

HA1((s) ARiemannzeta- K%L
AR T RBUTE

H SL*(d) =[] $*(a)

dln

ks
k.

IR, HFen ﬁTﬁFﬁ’ﬁE}’JE*&%{ﬁzﬁ AT 2 H A AT S0 AN o dr i 7 ik

W R BT 72

[IsL7(a@)+1=2v"
(AT fig i, AR 30 T H A I IR AR, RO N T e EE
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EH 3.11 SHMER K IEE S, RBOTEG-20) 8B4 HNY4n =p*, a>1,p>3KHE
SEFREW: HSL*(n)KIEX, H%in = 1, 28R AR IR (3-24) KR, T2 Pk 58
HATIHE:

()#En=p>3AERE N

[[SL7(@)+1=5L*(1)- SL*(p) + 1 =2,
din

FrLA, B8n = p AR BUETTIE(3-24) HIf#.
(2)FEnNEEL, AT oH:
1)ZEn = 2% o > 1, 55

w(n) =w(2%) =1,

[I5L (@) +1=5L%(1)- SL*(2),

SL*(2%)+1=2%+1,

M2 +1 =2,/02% = 1A/ ffa = 0, X 5a > 17)E. Prlin =2%a > I4A2(3-24)Hf#.
2)%n =29 .0 > 1, B> 1, p > 3HREL, BLI

w(n) =w(2%p’) =2,

TS L™ (n) ) 5E SCRIE: 5T 23 4%
IT sz +1= f[ ﬁ SL*(2mp") +1> 28 £ 1> 4,
dj2ops m=0n=0
Hen = 2997, al, B> 1, p > 30, JTFE(3-24) TR
(3)FHn = 29pP'ps? - pif, > 1, oy > 1,0 =1,2,--- [k, k> 1, p; > 3 AHRH]
5.5 m
w(n) =w(2%py'ps® - pp*) =k +1,

i}
H SL*(d +1—HH HSL* 2"y ptt) + 1
d|29p] T py? ‘.p&k n=0m1;=0 mg=0
k
9"

54



=% b5Smarandache R K hSmarandache U < B — L8 2 & pREL

> gathl 4 q

> okl 41

> 2/€+1.

Frlhn = 29ptpg? - - prt Iy, J7RE(3-24) tHICHE.
DYn = pif, a > 1, p > SHRE. TZEH

T HH AN

[15L7a) +1—HSL* J+1=1+1=2,
d|p*

FITLA(3-24) 30T, #in = po & 7 72 (3-24) HIf#E.
2)%n = ptps? - - PRt

Oéizl,?)ﬁpl <p2"'<pk7i:1727”'7k7k227
HT

w(n) = w(pi'py®---pp*) =k,

[T srw +1—HH HSL*Q”p1p2~ Ty l=1+1=2,

dlp(l 2 .‘pak m1=0mo=0 my=0

MR L2 = 28 Bk = 13XHE > 2 & BT bln = pipg? - - o i, J572 (3-24) A%
AL BiFis (). (2)F3) 4N, HHE(3-24)E MY HAC n = p*, o > 1, p > 3K
A XSS R T 8 B3 1R B,
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FME SmarandacheFHIAR

4.1 Smarandache LCM EtZEFEFIT

W (11, T2, .oy ) F 21, o, .oy 2| T AR TR, 0, oy B B R A BRL 1 B /N A A5 5
wr 2 — MR TIREEH. SHEREESN, T

nyn+1,..,n+r—1]
1,2,...,7]

T(r,n) =

WCAYESLR(r) = T(r,n) B N ArifiSmarandache LCMEL R 551, Maohua Le 22 #f
RTERMR, A48T XTFSLR(2),SLR(3) MSLR(A)KBEHEAR, WP E T2, n) =
n(n+1).
T(3.n) = In(n+1)(n+2), #Fn LA ;
wn(n +1)(n+2), #n ZEH.

B

{in<n+1><n+z><n+3>, 40 £ 0 mod 3.
T(4,n) =
LG(n +1)(n+2)(n+3), Hn =0mod 3.

AATEH Mr = 5B HE A, RIZS H T e B
EHE 4.1 X EEEESNA

T(5 n) =
( on(n+1)(n+2)(n+3)(n+4), n# 0(mod2)Hn # 0(mod3) Hn # 0(mod4)
Hn+1# 0(mod3);
son(n +1)(n+2)(n+ 3)(n+4), n=0(mod2)Hn # 0(mod3) Hn # 0(mod4)
Hn + 1 # 0(mod3);
s5n(n+1)(n+2)(n+3)(n+4), n=0(mod2),n # 0(mod3)&n # 0(mod2),
n # 0(mod3),n # 0(mod4),n + 1 # 0(mod3);
( ), (mod4),n + 1 # 0(mod3);
( (

n+ 1= (mod3)8%n = 0(mod2),n = 0(mod3),
n # 0(mod4);

n(n+1)(n+2)(n+3)(n+4),n # 0(mod3),n = 0(mod4),n + 1 = 0(mod3)
#in = 0(mod3),n = 0(mod4).

1440
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A H &R A LB RN AEEAIEFORIEI E AL, BRn,n+1,n+2,n+
3;n+4 =nrn+1),(n+2)(n+3),n+4, BEnn+1),(n+2)(n+3),n+4(nn+
1),(n+2)(n+3)n+4#nn+1)(n+2)(n+3)(n+4). KT (r,n)EEHFEARX, HEZ
Rt [n,n+ 1,n+2,n+3,n+ 4], B KT HH. HTRIKRRREEN
K, BT AR E AT LASE B 2 o TN 2R

(1)#n = 0(mod2),n # 0(mod3),n # 0(mod4),

n,n+1,n+2n+3n+4
i i 1
23 4 5 6
1011 12 13 14
1415 16 17 18
2223 24 25 26
2627 28 29 30
3435 36 37 38
3839 40 41 42

A =ABE 0, n+2,n+4] = 1[n(n+2)(n+4)], HAEZTH n+1,n+3] = (n+1)(n+3),
#n+ 1= 0(mod3)l, Wn + 4 = 0(mod3), BT LA

Hn + 1= 0(mod3)i, [n,n+1,n+2,n+3,n+4] = Sn(n + 1)(n +2)(n+ 3)(n + 4)]
Hn 412 0(mod3)BF, [n,n+1,n+2,n+3,n+4] = tn(n+1)(n+ 2)(n + 3)(n + 4)]

(2)#n = 0(mod3),n = 0(mod2),

n,m+1,n+2,n+3,n+4]
1 1
3 4 ) 6 7
9 10 11 12 13
15 16 17 18 19
21 22 23 24 25
27 28 29 30 31
33 34 35 36 37

PIAHAR R Hn + 1Ln + 3] = 3[(n + D(n + 3)], XFE HAn = 0mod3),n + 3 =
0(mod3),HrBA[n, n + 3] = 1[n(n + 3)], B LASLIY
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o+ Ln+2m 43044 = %[n(n +1)(n +2)(n +3)(n + 4)].
(3)n = 0(mod4),n # 0(mod3),

n,n+1,n+2,n+ 3,n+4]
1 1 1

4 5 6 7 8

8 9 10 11 12

16 17 18 19 20

20 21 22 23 24

28 29 30 31 32

32 33 34 35 36

40 41 42 43 44

=AHARES, X hn = 0(mod4),n +4 = 0(mod4), Frlhln,n+2,n+4] = t[n(n+
2)(n +4)], #&n + 1= 0(mod3),Mn + 4 = 0(mod3), LA

n(n+1)(n+2)(n+3)(n +4), %n+ 1% 0(mod3)H

n,n+1,n+2n+3n+4 =
sn(n+1)(n+2)(n+3)(n +4), #n + 1 = 0(mod3) i}

(4)#n = 0(mod2),n = 0(mod3),n # 0(mod4),

[n,m+1,n+2,n+3,n+4]
1 1 {8
6 7 8 9 10
18 19 20 21 22
30 31 32 33 M
42 43 44 45 46
54 55 56 o7 58
=AHEBEE [, 0+ 2,0+ 4] = 1[nn + 2(n + 4)], Hn = n+ 3 = 0(mod3), BT LA
1
n,n+1,n+2,n+3,n+4 = E[n(n+ (n+2)(n+3)(n+4)].
(5)#n = 0(mod3),n = 0(mod4),
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n,m+1,n+2,n+3,n+4]
(s (E L
1213 14 15 16
24 25 26 27 28
36 37 38 39 40
4849 50 51 52
60 61 62 63 64

=HBEL I, n+2,n+4] = tn(n+2)(n+ 4], B R, n =n+ 4 = 0(modd),n =
n+ 3 = 0(mod3), Frlh[n, n + 3] = 3[n(n + 3)],FrLA

nyn+1,n+2,n+3,n+4 = 2—14[n(n+1)(n+2)(n+3)(n+4)].

(6)#n = 0(mod2),n = 0(mod3),n = 0(mod4)

n,n+1,n+2,n+ 3,n+4]
1 1

5 6 7 8 9

7 8 9 10 11

11 12 13 14 15

13 14 15 16 17

17 18 19 20 21

19 20 21 22 23

23 24 25 26 27

25 26 27 28 29

PIAHAR RS [+ 1,n+ 3] = L[(n+1)(n+3)], Hn+1 = 0(mod3),[n,n+1,n+2,n+
3,n+4] = in(n+1)(n+2)(n+3)(n+4)]; £n+ 1 = 0(mod3),

on+ 142,043,044 = %[n(m1)(n+2)(n+3)(n+4)1.

UL NRREAT R, AR R S5 F s HE A NN —38, (458 T e B4 1AJUE].

4.2 Smarandache LCM EtZFEFIIT

=545 T Smarandache LCMECZFFH 73 A TR 45 T-2,3,4, 5B B HEA X, 1X—
T B 5 Smarandache LCM H R 741 ) — BB TR A 2K, 45 HiSmarandache LCM HL R 7
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AR T B RFnf— B A S, B2 TR LA e .

EH 4.2 MR BREn, r, FiGHEAF

n+r ([1,2,...,r],r+1)

T 1 =
(r+1,n) r+1(n,n+1,...n+r—1,n+r)

T(r,n).

R, 2n < ritf, H

:}I{T(r, n), r+1FMn+r E2FELH,
T = ), 11—t~

T(r,n), r+1=p"ps. pim n+r=q"¢2. ¢4
BRENAXEE—TAKXK— BRI, BBl hr = 2,3,4, 5652 47K JL
MAF
EH 4.3 MMERBERHn, r, AHEAELK

n+r (n,n+1,....,n+7])
n (n,n+1,.,n+r—1,n+r)

T(r,n+1) = T(r,n).

e, Zn < ritf, A
LT (r,n), n Min+ri2 R,
T(r,n+1) =4 ¢T(r,n), n+r=q¢ n=I3.1%

T(r,n), n+r=q¢q¢2 & n=I1213.1%.
EH 4.4 WERBERE, r, HEMEAKX

Tir+1,n+1)
n+rntr+1 ([1,2,...,7r],7+1) (n,[n+1,...,n+71])
o r+1 (n+1,.,n+rl,n+r+1)(n,n+1,..n+r—1,n+r)

AT UERBAK LAY E B, 72 LR LA 51

T(r,n).

518 4.1 XHMERIEEE FD, H (a,b)]a,b] = ab.
518 4.2 XHMERIEES s tHs <t, A

(21,29, ..., xt) = (21, .y Ts), (Tsp1, o, Tt))

F

(1, Tay ooy ) = [[21, oo, T, [Tsp1, oo, 2]

51 4. 1F04. 21J3F BI1E S [ SCHR[6).
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513 4.3 SMEEEEEn, rHn<r, H

1, r+1 Z2EH,
([1,2,.,rf,r+ 1) =< p* L r+1=p*a>1
r+1,r+1=pps?. pem

1, n+r 2R
(nyn+1,.n+r—1n+r)=< ¢, n+r=¢ b>1

n+r, n4r=qg"¢2. ¢

i
1, nRHEH

(n,n+1,...,n+r]) =
n, n=I715..15,

E' Ny, M2
;H\:l:':la’ b> CyM, Ny S, A1y -ens Amyy b1> e bnacla <y Cs XE a%ﬁﬂpapla <oy Pms 41y -5 Qn, lla ) "'>l8
=% 518

EH: B, Zr + 1LRFHN, (1,2,..,7],r +1) =1
P +1=p% Bp Y[1,2,..,0] Hpvtr +1, Ep® f[1,2,...,r], F(1,2,...,7],r+1) =
"
e+ 1 =pi'py . pi, B
Py PSR, e < 1,2,

FrLA, pyips2..plm|[1,2, ..., r], Bk ([1,2, 7], r + 1) =7 + 1.
ALl b, AT CUIEBA R T P AS A 20X s e s T 5 [ 24, 31 BA.

THRUE 2 24,2, HeRES | H4.1504.2, H
n,n+1,...,n+r]

T(r+1,n)=

1,2, .7 + 1]
non+ 1, n 4 = 1],n + 1]
[[1,2,....7], 7 + 1]

(n+r)[n,n+1,...,n+r—1]
_ ([nyn+1,...,n+r—1],n+r)

(r+1)[1,...,7]

([1,2,...,r],r+1)
n4rhn+l . n+r—1] (1,2,...,r],r+1)
S+l [1,2,...,7] ([nsn+1,..,n+r—1),n+r)
nAr ([1,2,...,r],r+1)

T(r,n).

S+l (nn+1 . ntr—1,n+r)
51343 TTLAR 2 E 4.2, KRR T8 R T 8 B4, 2f0F 1.
SEFRASMUEN: [FIRENY FI 5 B4 LA 5 B4 25KAF B e 4.3, RIBT (r, n)EX, H
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n+1,..,n+7]
Tt D=5
Cnon+1 . n+r)(n[n+1, . n+7]) 1
B n [1,2,...,7]

C(nyn+1, n47]) non+ 1 n+r—1](n+7)
n[l,2,..,7] ([nyn+1,..n+r—1,n+r)
o+ (n,[n+1,...n+7]) n,n+1,..,n+r—1]

o on (mn+1,ondr—1,n+7) 1,2,...,7]
n+r (n,[n+1,...n+7])
on (non+1,..n+r—1,n+7)

ARG N FH 51 384.3 B30 H4A30IEN. Xtse sk T & B4 . 3/F .
EHA AR N EBAMEHA3 RAESEREHA 4055, Bl

T(r,n).

Tr+1,n+1)
Cntr+l ([1,2,...,7],7 + 1)
o+l (n+l,n+rntr41)
— (n+r+ 1)(n+7’) ([1727'-'7T]7T+ 1) (n’ [n+ 1’“.7n+r]) T(T, TL)

(r+1)n (ln+1,..on+rl,n+r+1)([n,...n+r—1,n+r)
XSS T E B4 ARIUER.

T(r,n+1)

4.3 Smarandache {T5I=

4.3.1 SmarandachefBI {753\
XA IEEHin n x n1751)35

(4-1)
n—1n---n—3n-—2

n l---n—2n-1

M AnKrSmarrandachefFI T8, i ASCND(n).
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Wa,dEEZE n x n1751)34
a a+d va+(n—2)da+ (n—1)d

a+d a+2d ---a+(n—1)d a

: : : : (4-2)

a+(n—2)da+(n—1)d---a+ (n—4)da+ (n—3)d

a+(n—1)d a ra+(n—3)da+ (n—2)d

FRARTE (a, d) FInBrSmarrandache G FHARLEEATHI X HFR AR SCAD(n; a, d).
FESCHR[34]F, Murthy?5 T F A5 HE.

512 4.4 X THEMTIEEH N,

SCND(n) = (=1)"?n" Y (n +1)/2. (4-3)

F1# 4.5 W TEREESSEEEE S a,d, B

SCND(n;a,d) = 4 =1 (4-4)
(=1)"2(nd)"Y(a + (n — 1)d)/2, %n > 1.

T AE SCHR[35]9, Le Maohuailk By T ¢ FSCND(n)5SCAD(n; a, d)FI%5 M. BlLe
Maohua#| FH & 5ME AT 515X

a1 ag--- dp—1 Qp,
Qp Ay - - - Ap—2 Ap—1

= H (a1 + agx + - - + apx™) (4-5)

=1
as aq--- aq a9

az ag---  Gn ai

UEBA T 51 #4.454 552 F5 Lol LE B HE BRI A] .
WEFHA(4-1), RENSREREATIHG, L —ATH-1FIN2F—47, mE—17
Ay, AF

1 2 ---n—-1 n

1 1 1 1—n
SCND(n) =1+ :

1 1 1 1

11-—n--- 1 1
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WIEF25 BIEn S IR 51, FHEE S RITEE 245 e, B

nn—1/2 2 ---n—1 n
0 1 -1 1-=n
SCND(n)= :
0 1 1 1
0 l—n-- 1 1
1 - 11-—n
~n(n41)| Do
o2 111
l—n-1 1|

=(—1)"2n""Y(n +1)/2.

[EAE, 2 (4-2) W rT FHIXFR v
HSCND(n)—feth, Bar, az, -+, an Bn NMEEn x n 7515

a1 ag - Ap-1 Qp,

a9 ag - - (7% aq

(p—1 Ap - Qp—3 (p—2

Qp ap - Gp—2 (p—1

MAKRTZH a1, a0, -, apEnffrSmarandachefGFTHI HFR R ASCD (ay, a9, - -+, ay) Xt
TnfrSmarandachefEMTHIASCD(ar, ag, -+, an), MHZ(4-5), P52 T [ H) & .

%ﬂ 4.5 Xﬂ‘a:n/]\,ff%gﬁah ag, -+, Qn,

SCD(ay,ag, - ,a,) = (—=1)" H(al + aox + -+ + apz™ ), (4-7)

)
|

L n=2-—1#FnEEE
(n —1)/2, FnAT L.
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SCD(ay,ag, - ,an) A —MEFRIGHZE: Ba, I DNEEL, n x nfTH]K

a aq . aqn—Z aqn—l
ag  aq® ---aq" la
(4-8)
aqn 2 aqn—l . aqn—4 aqn—3
Can_l a . aqn—S CL(]n_2
PMRA KT (a, ¢) InBrSmarandache 5 JUAMEEATHI X HE R A SCGD(n; a, q).
Xt T, nfrSmarandachefFH JUTHEATIIASCGD(n; a, q), BT K& H:
EH 4.6 X TEREEEHnSEEEE X q, q,
SCGD(n;a,q) = (=1)"a"(1 = ¢")" . (4-9)

SEFAGHIUEIT: A (4-6) . (4-8)F
SCGD(nv a, q) = SOD(CL> aq, CLqQ, e ’aqn—l)
FH4-7), TLIE R

n_l) =(=1)" H (a + aqr + aq2932 et aqn—lxn—l)
=1

=1

SOD(CL> ag, Clq2, e aq

MR = LM = 1)1+ gz + o + -+ ¢" T2 (1 —gqr) =1 - ¢" T

[[a-gx)=¢" ] (1/a—2)=q"(1/q"—2)=1-q",

=1 =1
A8 21K (4-9). Prile 4.6 5857, Ehr b, 51344, 51845, & 24 6H0 & & B4 51 HF
RAG L.
4.3.2 Smarandache X FR1T5IZX
FESCHR[35])H, M FAERIEE SN, n x 175K

1 2 -n—1 n
2 3 n n-—1
: : (4-10)
n—1 n 3 2
n n—1--- 2 1

PR A nBrSmarandache U FrAT 5170 HR 7R A SBND(n).
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Wa,bIEH n x nfTH=X
a a+d va+(n—2)da+ (n—1)d
a+b a+2d ---a+(n—1)da+(n—2)d
: : : (4-11)
a+(n—2)da+n—-1)d--- a+2d a+d
a+(n—1)da+(n—-2)d--- a+d a

BAKT (a, d) KB Smarandache R FRHAARLEAT AR HE R K SBAD(n; 0, d).
K FnBrSmarandach XX #K AT 51 20S BN D (n)5 Smarandach X%} R & AR 2% £047 51l
FSBAD(n;a,d) , Le MaohuallE B T R 5] H4.6,5| 247,

FIH 4.6 X TAERIEEHN,
SBND(n) = (—1)"n=1/29n=1(pp 4 1), (4-12)
I 4.7 X TR IEESnSHEEEH N, d,
SBAD(n;a,d) = (—1)""=D/29n=2qn=1194 4 (n — 1)d]. (4-13)

Ba, dFEBE, n x nfT5

a CLq o .. aqn_Q aqn—l
ag  ag® - ag" tagh?
(4-14)
aqn—2 aqn—l .. aq2 aq
aqn_l aqn_2 oo aq a
ﬁi%ﬁ%?(a, Q)E"JnBﬁSmarandacheXXXq‘%k}L{H‘[g&ﬁﬁﬂﬁﬂi%ﬂ?j{jSBAD(H; a.q).
e TnlrSmarandache XU FR JLAT BT HI.S BGD (n; a, ¢) A T IHI ¥ & B
R 4.7 W TAE R IE %0 5 X a, d,
0 W o
SCND(n;a,d) = { i (4-15)
(_1>n(n—1)/2anqn(n—2)(n—1)(qg . 1),1_1’ ‘:L'm 7£ 9
FERRA.THE W B SR (4-14), RS
1 q .. an_2 qn—l
q q2 .. qn—l qn—2
5 : (4-16)
qn—2 qn—l . q2 q
q’rL—l qn—2 . q
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H(4-14), Hn = 180 = 20, ATHR(4-15)850. B En > 2. R (4-16)H
2B AR T ¢, 582 FIK— 15215151, RIGHEB15IRTT, 15

1 q . an_2 qn_l 1 q .. (ln_2 qn—l
q q2 . qn_l qn_2 q q3 - qn—l qn—2
S R Can ey Lo T [ T
qn—2 qn—l . q2 q qn—3 qn—l . q3 q2
qn—l qn—2 . q qn—2 qn—2 . q2 q
=q(=1)"" " =" ) ()" (" = ")
- 1qn—1
S LUV
aq

_ (_l)n(n—l)/Zq(n—2)(n—1) (q2 _ l)n_l.

mt, AT78 3 (4-15). eH4.TEE.
*&}_‘ASBND(H)EU—‘&T%% i’ﬁ-ala ag,: - 7a‘n77Eén /I\Eﬁv n X n'?fﬁ”ﬁ

ai Az - Gp—1 Qp,

a9 az 0 Qp  Ap—1
(4-17)

Ap—1 ap -+ ag az

Qp Qp_1 -+ Q2 a1

MARTFZSHay, as,- -, a,InfirSmarandache X FRITHI HR IR ISBD (ay, a2, - - -, ay).
XFSBD(ay,as, -, a,) FITHE, B2 —ANARARGEH AL

4.4 Smarandache STE %
WN B ERIEEBE RS T IEE S a, ¥
S(n) = min{k|k € N,n|k!}. (4-18)

W S (n) BR A 8 TnlfISmarandache B 1. &n @& IEFEEL. W Rn ) AR L £ 2 &g
Fon, MFRnREEE. KUK, 2B —HAEE T — 5 N ER 8.
i, Ashbacher 20K 5g & B MESHE) 2] T Smarandache BRI ETE B 2
> S(d) =n+1+S(n) (4-19)
din

) IE B nFR A Smarandache 56450 %F i, AshbacheriiFB] T: #4n < 10°H}, X4 Smarandache5g
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SH2. AN — P A HSmarandache 52, BIHER T
SEH 4.8 {7 Smarandache5g 4% 12.
5|# 4.8 WH
n=pi'py - py (4-20)

72 IE B S bR A 2K, T

S(n) = max(S(pi'), S(py*), -+, S(py))- (4-21)
UEBA 2 WLOCHR[43].
518 4.9 XFRZEpIEELr, BAHS(p") < pr.
UE B : 2 DL OCHR[43).

13 4.10 X T IEBHN, %d(n) ZnMIBREREL B d(n) 2 R M R 2 24 (4-20) Zn AR
iy S Wl
dn)=(r1+1)(rog+1)--- (1 + 1). (4-22)
UE BH -2 L SCik [44] 0 $16.4.2.
1M 4.11 AZER
n
N fi#n=1,2,3,4,6.

THAUEHEHE. WnfiEEn # 120Smarandache58 250, AR 4 SCHR[41]H B 45 R,
A HIn > 100, (4-20)&nHIFrdE i ARYE 5| BE4.87] %0

S(n) =S, (4-24)
Horp
p=pjr=r;1<j<k (4-25)
M (4-24) BT 411
n|S(p")!, (4-26)
It LAY T n AEAT £ B dEf A
S(d) < S(p"). (4-27)
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T IE#Hn, &
g(n) =>_S(d). (4-28)
din
BUIE, M (4-19)F1(4-28) AT 4niE &
g(n) =n+1+S(n). (4-29)

N ¥d(n) Zn I BRERE M (4-27)F1(4-29) AT 43
d(n)S(p") > n. (4-30)
F T A (4-20) Fil (4-24) T &ged (p7, n/p") = 1, BT LA
n=p'mme N, ged(p’,m) = 1. (4-31)
NG AL d(n) ZFPE R, B (4-31) 7] 15

d(n) = d(p")d(m) = (r + 1)d(m). (4-32)

>3—. (4-33)

CEDSE) o po, (4-34)

T2, IRIETIBE4.9F 5 BE4.11, M (4-34) AT %0: {4 Smarandache58 24112, & H4. 8k HE.

4.5 Smarandache 3n ¥=FF75

ST = IF X n, &4 )Smarandache 3nEUF T4 a, € LA
4, = 13,2639, 412, 515, 618, 721,824, ...

ZE R — AN BOES T LAy S B Ay, AR SR 4 R SR A IS, BN, a =
1236, agy = 2060, ay; = 41123, azss = 333999, ... 1 X —$ 51 )& 3 4 $018 E 5 Smarandache ]
P AE SCHER(7)F0 TR [46) 7 32 H B, B Il WA B S B s . R T I —
R, S5 D2 E ER, 15 8] — S 50 R AT 7R SCHR[49) 0, 5K SCIS IS
M Smarandache 3n# 775 H v Rei A 564 8L, BARSCHR[49] T & H SE R vOZAE
A AEIER] T LUT 451

(a) 2 A TE V77 B, a, AFTRER B4 P 4K
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(b)H4n A 5E 4 PR, a, AT RER T 53K
() Ra, Z—N5EE T, AAHn = 2245320255203 51120y HiHF (ny,330) =

XS5 N R AR I IE R 3R A T EARYE, R T A 12 n) ) — LB R R N TV,
M3 —J7 T 27~ tH Smarandache 3n#UF P A — 2 N AR R, 0T 1X —H I Hindi i =K
AR ERARENE, MR RS FEa + ag + ... + ay BFI—/ MRV A KB B
BEANR? ERAHESAE, TS H - MERNTEAR, HERS5NHHTIEA
BR, (BREXFFAEME, T HANhAGRERIFEL S, ARAREE AL T2, %
T ¥MEInar + Inas + ... Inan WP IR)RE, ) FH A58 07 v SRS ) kA 1 e B T
TS .

EH 4.9 SHMERTRD KKERLEN, FHHL AN

Z Ina, = 2N -In N + O(N).
n<N
B OEH Ba, G M, Ben kA3, Bln = bbporbobyt P < b <09,0 < by <
9i=1,2,...k—1). TRHEFERBEALIENIFTE, 24

k—1 k
I, 3n AEALEL 24
333...34 < n < 333...33

I, 3n Ak + 1608 Ha, )€ LR 3]
an =n - (10F +3),

19
an =mn - (1081 4 3).

SERFE KHIERHN, SRR R M, 45

333...33 < n < 333...33 (4-35)
N——— N—_——
M M+1
TR HETE R 7 tr, AESE
3 33 3(10M—-1) N
H an:Han.Han... H an. H an:
1SnsN n=1 n=4 n=3(10M-1-1)+1 n=3(10M-1)+1

NI(10 4 3)? - (100 4 3)20 - ..+ (10M 4 3)¥ 10" (1oM+1 4 3)N=5(10"-1) (4 36)
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EEI Y — oFf, Bf5vIn(1 + 2) = 2 + O(2?),FT A

M .
> In(10% 4+ 3)*10
k=1

3 1
k-1
—E 3--10 (k: ln10+—10k+0<102k))

9
—M
oM +0Q)

Gk

=> k101310 +
k=1

—_

1
=5 M- 10" 110 — (10" — 1)-ln10+1%M+O(1)

=M -10" -In10 + O(N). (4-37)

I—ﬂOQ

C»Q

In(10M+1 4 3)N-5(10%-1) (N - % (10M — )) In(10M+! 4 3)

- (N — % (0™ — 1)) (M +1)In10 + O(1)
:N-M-lnlo—%-M-IOM-ln10+O(N). (4-38)
N FH Euler Sk 22 FNEGE R ML, B 515 3

In(N)= ) Inn=N-InN-N+0(1). (4-39)
1<n<N

HER R (4-35), A HAG T

10 < N < 10M+L

InN = MIn10 + O(1). (4-40)

ZEATEZE T (4-36) St A R (4-37)-(4-38), SLZI1F 2N HE A 2
Z Ina,

Z lnn—|—21n 10k+3 3%-10%— —|—1H(10M+1 +3)N—%(10M_1)

1<n<N

=2N - lnN—l—O( ).

FREBAIEE. BR, XML ARIB LB, BEFEERFIEHEAR, ©&F
R Fit— Do,
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4.6 Smarandache kn #=FF%

Vk € Ny ,Z % fJSmarandache kn FFFH{a (k,n)} & X AXFERELE, 2B
AR — AN T DL R R 4y, AR i R R — i ks, Bl B — A
T Smarandache 3nEF 51

{a(3,n)) = {13,26,39,412, 515,618, 721,824, ...} ,

H A2 B B R — DB AT LAY B, 26 3R 2 5 — AR 315
35— J7 T, SCER[50]T 5% T
Ina(3,n)

ISE LB, GE B T Wi A 5K

Z Ina(3,n) =2N-InN + O (N).

n<N
KT X B HANETR, Z AR BT NI, BEFUX A E 1 iR A R,
/D] DL W Y X SRR PRSI AR B o AR R 5. R4k, B 5 SCHR (4906 AR LDt
—MRAE R SRTCRGEL 2SO R MIRTEEGR FIIR R 2 WICRR[6]. AR AT 5 &
HETTERT

n
a(k,n)
HIsSEYE T, Faath T LM B RENL 2 5.

B 4.10 Bk € Ny, 2 <k <5, WXAERETED KW IES, FHHLARX

Inz+ O (x).

Z n . 9
a(k,n)  k-10-1n10

1<nLz

SEEL 4.11 Bk € Np, 6 < kb < 9,58 7850 K, i #na A

n 9
= Inz+ O (z).
1<Zn£x a(k,n) k-10-In10

REAIHE, Mk = 36 B, HEB4. 1008 7] DAHEH T HH#ER:
w41 SMEER D KR IES e, AL AT

n 3
2. TG 10 mio T O@:

1<n<Lz

#ER4.2 SHERTE D KIVIES e, A#HL A3

n 3
_ l .
2. a6 20 mio et O@

1<n<Lz
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BRI LA A AR 70 K5, 2 B FA e SRS i B0 A AR & — AN A FF
[ v B, g R R SRR T B A,
& B4, 10K)E B :

FUIE B € #4.10 Hk = 23 M5 0L, 2800w DAAE e 34,10 Hk = 4,5 K% &
A1, EHRIUEHEHEA104E = 2. FI8Fa (2,n)ME5H, wniHEEHIRR AL A5
BVl 2

n = byby—1 - - - baby,

/\l:i:l
1< b <9,0<b;<9,i=1,2,--+k— 1.

TR BTk AR AT 40, 241051 <n < 51051 — 1 W, 2n Rk A3 2451051 <
n < 10% — 1B}, 2n Ak + 1730 Ha (2, n) € L2115 2

a(2,n)=n- (10'“4—2),

Gy
a(2,n)=n- (10" +2).

SRR K IES e, BIRIM € N AFH

5-10M <o <5 10MH (4-41)
TRAESEFN
> o
Sz, a2
4 " 9 09 1009
RN D IPEDS
~a(2n) “a@2n) “al2n) L a(2n)
5 10]\{71
n n
- Z a(2,n)+ Z a(2,n)
n=5-10M-1 510M <n<a
4 49 499 4999
1 1 1 1
=) Tt T T X 0
~104+2 ~=10°+2 = 10°+2 &= 10*+2
10MFL 42 < 10M+2 42
n=>5-10 510" <nke

_5-1 N 50 — 5 +500—50+5000—500
1042 102+2 0 10°+2 104 +2
5.-10M —5.10M-1 O(5~1—5-10M)

10M+1 +92 10M+2 +2

73



Smarandache BRI S HoAH IS o] AT 5T

9-10 9102 9.10° 9.10M
T2 (10°42) 2 (10°12)  2-(0%42) T2 (10 ) o
C9-(10°+2-2) 9-(10°+2-2) 9(10"+2-2)
~20- (107 +2) 20 - (10° 4 2) 20 (10* + 2)
9 (10M+1 42 —2)
20 (10M*1 4+ 2)
9 <N
=M +0 (Z m—m> +0(1)

m=1
9

=M +0(). (4-42)

EERR(4-41) , BOTEUE A

+0(1)

Mn1l0+In5<z<In54+ (M+1)In10

B

1

Pl s( 4-42) 1320 A5
n 9
1<nz<wa(k’,n) =30 mio MO
TRIEH T EH4.10%k = 2/ 1550
DRAEE B 2 #H4.10 HHEk = 3RIEN. FBREIE S a (3,n) IS5, wnl) -+ BEHIR R
FkAIEL, BImt 2

n = bybr_1 - - - baby,

Hrp
1<b<9,0<b;<9,i=1,2,k—1.

T BRI ALIA U R 0, =
333 -34<n333- 33
i, Sn A kALEL #

333---34<n333---33
k k+1

I, 3nhk + L8 T Zan A kAU, Ha (3,n)HE X452

a(3,n) =n-(10* +3),
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B
a(3,n)=n- (10" +3).

SHERE 7R K IER e, BARIM e N, fii15

333+ -33 < x<333---33,
N—— N——

M M+1
TRAEEN
n
1<§;N a(3,n)
3. 3. 333 3333
:; a(3,n) ;_4 a(3,n) * n—zm) a(3,n) N H_Z&% a(3,n) N
25(10M 1)

Z a(3,n) + Z a(3,n)

n=Lx(10M-1-1)41 L(10M —1)+1<N<X
3 33 333 3333
1 1 1 1
e D S D JF )y
—~10+3 = 10°+3 £ 10°4+3 = 1043
$5(10M 1) 1 1
-t 1 Z 10M+3+ Z 10M+1 3
n=5*(10M=1-1)+1 Lx(10M —1)+1<n<x
3 33—3 333-—33 3333 —333
100+3 10243  103+3 104+ 3
. Ly (0™ — 1) — LaoM-1 —1) 0 (x—%*(loM—1)>

10M 4+ 3 10M+1 13

_ 3%l 3%10 +3*102+3*103
1043 10243 10343 10443
3% 10M-1
4+ 0(1
10M +3 +00)
_3*(10+3—3)+3*(102+3—3)+3*(103+3—3)+3*(104+3—3)
10 (10 +3) 10 * (102 + 3) 10 * (103 + 3) 10 * (104 + 3)
3% (10M1 + 3 - 3)
10 * (10M + 3)
3 Mo
:1—0M+O<Zlo—m>+0(1)

m=1
3

=M +0(1). (4-43)

HREFIR (4-43) BRI

+0(1)

(1M —1) <z < S (10MF - 1)

W =
Wl —
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TRAMX
1

B E R ( 4-44) FBIMHE A

n 3
2. B 10 mio e to@.

1<nLx
TRFEM T EH4.10 Hk = 3PUERA. FIH R EWR T UHEE @ 2#4.10 1k =4, 589
ghie. ET P41 FE, AE 410 IEHZREL, KRR KEAR, X
A ——2841.

4.7 Smarandache JEFELF

§ 1.53I5 R4t

SHERAE A EEE N, ISP (n)RamnifISmarandachefi /NP7 %L, B2 K F 8%
Tn B/ TE4 07 0 A0 iz 5y I ET LI R -
0,1,4,4,4,9,9.9,9,9.16,16, 16,16, 16,16, 16,25, - - - .

M 1P (n#7snifSmarandacheds K177 %, BIAR A #E R n i) B oK 58421 77 8L XA 81
IEIPINI bk

0,1,1,1,4,4,4,4,4,9,9,9,9,9,9,9, 16, 16, 16, 16, 16, 16, 16, 16, 16, 25, - - - .

é\
s _ (SP(1)4+ SP(2)4---+SP(n))
I — (IP(1)+IP(2)+---+1P(n))

n

Ky = 3/SP(1) + SP(2) +--- + SP(n);

L, = /IP(1) +IP(2) +---+ IP(n).

FESCHR[7]H, £ L e T E 4 BiE T K Smarandache B $ H T X W /M 451,
FHEWANITFTE &L, A RXENEMG KT RSR[5, 52, 57]. £
BR[56], H A Kenichiro Kashihara £ 00X BB 4 T %8R, R 32 H T
PP (S, — L) BeKy — Lo FOSKEOME )R, dn SRSesl, JFsRICARIR. 7E3CHR[60] T, #j

76



ZPUE  Smarandache/FFIHFF

FE R T X LA SEE R o ) /L, A1 W55 S AT D7 2R B T R LA 45 i
EH 4.12 MEFTH L > 2, HEHEARK

F R BT 2203 HY T T AR
#Ei84.3 MMER IER LN, AL AT

LR BR 5

LR R 5

lim (K,, — L,) = 0.

R, RTS, — LAHTIEE &, 2450F 8 A5, 20RAAEIAE R
Bk P BRI, 1538 A 03K — A AL AR Y, DR R A — O T E (i R R DAY
SCHR[56]H 1 e A1 DL 5¢ 2 (0 (Bl 2, ) b 5 396 K 0 5 55— T T3 AT DA 220 i L 7 o
FSP(n) B I P (n) KA 5t DX ). A 2 TSR [60] 0 ) AR 45 & R R I & 9 LA iR 22
TRIRSHRACEE, WF9E T S, — LW iR, 3RA5 T —NERHHL 2 53, Bk t
HUEUEM] 7T T A e B

EH 4.13 X FAERIEESN > 2, HEFL A
&—h:;m+mu

X G RIRAN T SCHR[60] A AN AL, TR 45 SCRR[56] % B85, K 1, 42t 1 B A i) it
T TR 2R, ) E BE AT AHE R T AR PR

lim (S, — I,,)% = 1;

n—oo
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lim Sn = In = é
Jn 3
T 1 15 7 K Eulersk F1 A X 4 B S, & L3 AT AE R AG E, AR H M
KGR BIAL TE 45 o B EUE B MHE R IE B Bin > 2, BARTEEME— I IE B BM
M2 << (M+1)2, BIM =n2 +001).TRH

S(n) :%ZSP(/Y{:) _ % S SP() +% S sP(k)

k<n E<M?2 M2<k<n

:%Z > SP(k:)Jr% > (M 41y

h<M (h—1)2<k<h? M?<k<n

(h? — (h —1)})h? + %(n — M?)(M 4 1)?

(2h — h?) + %(n — M?*)(M + 1)

M
_ MQ(J\;: 1) M(M + é)n(2M +1) N %(n MM 1)

M(M+1)2M +1)  M?(M +1)?
(o MM EVEM ALY MIM 1) (4-45)
6mn 2n
Iﬂf_ﬂ'ﬂﬁﬁm(n)ﬁﬁix WAHITHEAR
1
:EZIP(k) Z IP(k Z IP(k
k<n k<M2 M2<k<n
== Z > IP(k)+ Z M?
h<M (h—1)<k<h? M2<l<:<n
1
=y (h—1)%+ —(n — M?* + 1) M>
h<M n
1
= Z (2h® — 5h2 + 4h — 1) + —(n — M? + 1) M?
h<M n
CMA(M 41> 5M(m+1)(2M +1) N 2M(M+1) M N (n — M? +1)M?
- 2n 6mn n n n
M2(M? —2M) — M(M+1)2M +1) 2M2+ M
_ gz M ) =3  SM(M +1)( +)+ +M (4-46)
2n 6mn n
F A2 H (4-45) 1 (4-46) 73
M(M+1)2M +1)  M?*(M +1)?
S — L=(M+ 1) — (M+1@EM+1) M*(M+1)*
6mn 2n
e M2(M? —2M — 3) 5M(M+1)(2M+1)+2M2+M
2n 6mn n
IM3 +TM
_on g MM (4-47)

3n
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HEE
H (4-47) 25 T H

sn—ln:QM—ﬂH)(l) = éM+O(1)

3
:§ﬁ+ o(1).
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FRE EHEe#HLtioM

5.1 &ABFibonaccif 5 Lucas#EZER

AT HI, Fibonacci/#FI{ F,} SLucasFFI{L,}{n =0,1,2,...} BHMr£HiEH
P
Fn+2 :Fn+1+Fn7

Ln+2 — Ln+1 + Ln

FEXH, Htfn >0, Fp =0, F, =1, Ly =2 HL, = 1. XHNFEIELHY. B8R
¥ RN R Y E SN U R EE M EENEN. BRTFE, ML, K%
P AR SRR FE R 51 T B WA 2 %3 1 B 6. R.L.Duncan™ FIL.Kuipers™ 435
FE196TAEA9694EIEBH T log F, /21 —Z43#iff). Neville Robbins®! ZE19884EHF 5T T
Ftpa® £1, pa® £ 1 (Hp £FH) I Fibonaccifl. K FFibonacci$l 18 %5 20X 75 TH
W2, AR DIRES AR, fln,

ZFn = Fm+2 - 17
n=0

m—1

> Fouir = Fom,
n=0

m
ZTLFH = mFm+2 — Fm+3 + 2,

n=0
Z OZLFC—nF]?F]ﬁ__ln - ka:—i-Ca
n=0
n !
N =1

20044F, FRICMSBIR R TREF, ML, LA ZMESER

AR A
> Fon(a+ 1) Fn(az+1) - - Fngarsa) = (1) 500 Uil <7Lm) ’

a1taz+-+agp1=n

g Lmai Limas - - Limay
ar+az+-+apy1=n+k+1
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FhE HEHISR

k+1 m h m
e 2 S8 (70 Y 0, (e
k' L hl(k +1 — )l nt2ktl=h \ o = 7

Hebk m BEREEE, n,a1,a0,. .., a1 RIEAEEH 21 BFHIR, Us(z) 25
K ChebyshevZ Izt
E/Q%[go}E%%ﬁtﬂilﬁ@”T%?Fibonacci%lﬁﬁﬂgﬂﬁ\‘fﬁ%ﬁ

k—1 n—2m
E Foy1(2) - Fapy1(z) -+ Fopp1(x E +k 1-m Cn+k 1-2m 7T )
aitaz+-+ar=n

HFibonacciz W F, (z) B ZFr 26 1 8 5 A ﬁFn—Q—Q( ) = aFpqa(x) + Fu(z)E X, H
MR Fo() = 0,Fy(x) = 1; Oy = st [oJFR R MO BARERG S0 = 1Y,
F.(z) = F,, HIAE]LA KT Fibonacci B ESE T, BLR JLASA AL 2 B IE R Ek
Fln ST

(3]

_ m k—1
E Fal ’ Fa2 T Fak - Cn—i—k—l—m Cn+k 1-2m>
artag+-+ar=n+k m=0

N

2
E __qk n-k E { m k—1 -m
F2a1'F2a2"'F2ak—3 572 n+k—1—m ’ Cn—i—k 12’m'5 ’
ai+az+-t+ap=n+k m=

(5]

_ o2n+k m k—1 —m
E Fsq, - F3qy - F3q, = 2 E Crti—1-m Coip 1 om 1677,
artaz+-tap=n+k m=0

2
__Qn k n—k m k—1 —m
E F4a1'F4a2"'F4ak—3 ARR e § nt+k—1—m ° Cn+k12m.45 ’
ai1+az+--+ar=n+k

2
k k-1 -
E Fsq, - Fsqy -+ F5q, = 5" - 11" E mtk—1—m * Crih 1 om - 1217™
ai+az+--+ap=n+k

AT F B T "R s i Chebyshev % T 2 k45 2140 & Fibonacci® 5 Lucas% ) U
MESE. B, iR RS e B

EHE 5.1 MMERARELn MIEEHm, HEEK

n __ mn (2”)' . (_1)m(n—k’) .
L = (=1) COE (2n)! S (n —k)!(n + k;)!LQ’“”’
n (_1)m(n—k)

L2+ = (2n + 1) L .
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EH 5.2 MMERAREES D FIEBEm, fEE

20! e (—=1)™"=k)(2k 41
( )Z( ) ( )

L?n _ .

k=0

g1 220+ DK (=) R) (k4 1)
L ==F, g%m—kmn+k+mfhmﬂw
KRR g AR HAE P R E A B LA G RS T AT E SRR —
FHKChebyshevZ TR T, () FlE —FChebyshevZ KU, (z) (n = 0,1,---) FI—KEKIA

=
To(x) =

%[(:ﬁ—l—\/:ﬁ—l)n + (l‘—\/l‘Z—l)n],

Un(z) = 2\/;7_1 [(ZE—I- Va?— 1)n+1 - (93—

HAREATBE AT B T 3 )5 A 2R E X

— 1) n+1:| ‘

Thio(x) = 22T 11(x) — Ty (),
Un+2() = 22Up11(x) — Un(2),

Hrin >0, To(z) = 1, Ti(x) = =, Up(x) = 1 AU () = 2.
T T AT E

F1# 5.1 XHAEAT IEEEHm Fin, H1EZER

To(Tin(x)) = Trnn(),
Um(n+1)—1(93)'

Un(Ti () = =

WEBH: S SCk[84).
1H 5.2 ¥ B—1 KEHH, m Fin BAEEIEEHE, WEEZSR

Tn ( ) = iLna
2
Tn (Tm (3)) = 7:anmna
2 2
{ . .mnFm(n—l—l)
o (1 (3)) -
W B, (2) = i"Fra, To () = 2L, MARKESIH85.1, LASHEFIRT

RPN AT XBIER T 512852,

82



513 5.3 MERAR LN, &

" =

1

§an ()T() —|— Z A, k:Tk:
"= Z bk Ug (x

JIES)

n! .
Ok = m» n>=k,n+kR2HRE
0, HiAth.

bty =
0, HoAth.

UEBH: %01, ChebyshevZ WA 1R 21 5T (2 [ SCHR[92]). i1

{ma n = k,n+ k2HE;

x)T,(x)

1 \/1—1)2

0
dr =14 %, m=mn >0,
T

0
1
/ V1—=22Up(z)Up(z)de = ¢ %, m=mn >0,
~1
- .

sin(n + 1)6
sinf

Up(cosf) =

HOGUEM(5-3)30. XHMER ARG S m, B 564 (5-1) AP A e L 2=

M—1 21 B0, BJENH (5-5) 45 2]

= Qnom, (m:0>1a2>)

"I () 1 b T () To(x)
dr==a D i Y
/_1\/1—$2 * 2 -1 \/l—ZUZ Za -1 \/1—$2
7T
2

Rk,

2 /1 " (x)
Cporn, = — dzx.
™) 1 vV1— 2
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Ba = cost, I (5-6)XF

cos"t cosmt dt

wﬁlw

h\\

cos"t (cos(m — 1)t cost — sin(m — 1)tsint) dt

™

2 s
cos"“t cos(m — 1)t dt — —/ cos"t sin(m — 1)t sint dt
T Jo

2
=0nt1m-1+ —-
T

/ sin(m — 1)t d(cos""'t)
0

n+1
=pi1m-1+ 2 . -cos" T - sin(m — 1)t '
™ n+1 0
2 m—1 [T
——- /cosn+1t cos(m — 1)t dt
T n+1 J
m—1
=Upi1om—1 — —— * Gyt lom—
Flm—1 T T +1-m—1
n—m-+2
- Ul
n+1 n+1-m—1
n—m+2 n—m-+4
- s Ap42.m—2

n+1  n+2

_n—m—|—2 n—m-+4 n—m-+2m

n+l  nt+2  n+m
(n4+m)!!
(n—m)!l
= m * Ap+4m-0-

* Ap4+m-0

n!

T Hanmo, TR
2 ™
ptm-0 = —/ cos™ ™ ¢t dt.
™ Jo

AT, W, = [ cos™tdt. Hn AFEN, BA f(x) = cosx ZEX [0, 7] LR F K
%,

I, = / cos™ tdt = 0; (5-9)
0

In:/ cosntdt:/ cos M tdsint
0 0

nly 6r+(n—1)/ sin?t - cos™ 2t dt
0

Hn N ELON, A

—=sintcos

=(n-1) / (1 — cos? t) cos" 2t dt
0

:(n—l)/ cos”_Qtdt—(n—l)/ cos™ t dt
0 0
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=(n =D+ (n—1)I (5-10)

PRl 45 21 50 T 1, i i HE A 5K

I, = Iy, 5-11
— L (5-11)
M 3 (5-11) 72
-1 -1 —
In:n 'In—Z—n 'n 3[n4
n n n—2
n—1 n-—3 1
= .n—2'”§'10’ (5-12)
T B 1, B e AN TE
10:/ cosotdt:/ 1-dt = (5-13)
0 0

R4 &30 (5-9), (5-12)F1(5-13), 53]

In:/ cos" tdt
0
et e R
0, Hn AL
FH 45 2]
2
Aptm.0 = — / cos™ ™ t dt
™ Jo
“@&R, B 4+ m BB,
Mn+m T
BRIk
EZJFZ;:: 2(n+m—1)! on! = N
an = ) EERTT (nm)l! = —m)inrmy> > m,n +m ZHEE,
0, HiAth,.

&m =k, SLAIMGE] T (5-3)5.
MR T5 %, RIEW(5-4)30. WERIEAEHm, B L4 (5-2)7A M L A 5k
AV — 22U, (), FEA—1 21 #55, BJEHIH (5-7) 15 2
/1 V1—222"U,,(x) d:c:i bk /1 V1 — 22U (2)Uk(x) dx
-1 k=0 -1

™

=Sbum,  (m=0,1,2,)
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Sm =k, WH 1
= 2/ V1 — 222" Ug(z) dx
™ J-1
W = cost RIE(-8)X, H

2 ™
bk =— / cos"t - sin(k + 1)t - sint dt
m™Jo
_2. = /7r sin(k + 1)t d(cos" 1)
T n + ]_ 0
2 -1 T
S os" 1t - sin(k + 1)t|; — (k + 1)/ cos" Tt - cos(k + 1)t dt
T n+1 0 0
2 k+1
=k / cos" 1t - cos(k + 1)t dt
T n-+ 1 0
k41 "
— n+1 n+1-k+1-

FH(5-3), B
by = %7 n > k,n+k 2EE;
o, .

PRI S T (5-4)20. XHUEW T 5(32.3.
513 5.4 WAERIET SN, B R N HER

on _ (2n)! 2(2n)! 1
T g @+ =4 Z(n—k) (R L2k(®)

k=1

ICDIRS 2% + 1
s g(n—k)!(nm“)!%’“(‘”)’

a1 (2n+ DI 1
ST ;(n—k)!(n+k+l)!TQk+l(:€)

2+ ¢ k+1
D ;(n—k)!(n+k+2)!U2k+l(x)'

WEB: 225135 30 (5-3)FI (5-4)F, Han, # 0 B, n+ k SN HEL Bn 5k R
AR AT, FIHX— S, KU 5] 25 4.
HAEIE S — AN, WIEA(5-1) & (5-3), B

1
2n __ E
€r = §a2n OTO + A2n.- ka
! To(z) + E Tor(z)
= = Q2p. A2,
9 2n-0 0 o2n-2k4L 2L

k=1
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1 2en)! 2(2n)!

2 (2020t 0<x)+;(2n—2k)!!(2n+2k)!! Tnl2)

_ (2n)! 2(2n)! & 1
R ot CEICERS

FH—J71, R (5-2)F (5-4)7F

$2n = Z bzn.kUk(x)
k=0

= Z ban-2kUar ()
2(2k + 1)(2n)!
_Z (2n — 2k)!(2n + 2k + 2)1] - Ugk()
_(2n)- 2k +1
L ;_()(n—k)!(n+k+1)!'U2’“($)‘

ST 8 AER, Boh2n + 1 & AT lag,, 10 = 0, Bk 5 #5359 X (5-1) A1
X(5-3), A

o0
S Z asn14Th()

k=1

n
IE a2n+1.2k4+1 2141 ()
k=0

2(2n 4+ 1)!
- - T
Z 2n— 2/{; ” 2n+2k+2) 2k+1($)

n

_(2n+1). 1
oA 2 (n—k)!(n+ &+ 1)!

k=0
FH—J7H, B (5-2)FK (5-4) 1

oo
x2n+1 = Z b2n+1-kUk ($)
k=0

Tok 41 (),

n
= E bon 1ok 1Uskr (2)
k=0

22k+2)(2n+1
_Z B ) ) - Uspg1 ()
n_

26)11(2n + 2k + 4)!!

_(2n+1)- k+1
L g(n—k)!(n+k+2)!'U2k(”

XHUUE T 5354,
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AR 25 H 28 — 15 P AN 8 B2 1) BH.
SEHS IPHER: BIES12E5.4, 20 = T, (x), WH

n

on, \_ (2n)! 2(2n)! 1
L) = gugane o) + =3 ; i 2k (T @),
a1, 24D 1

k=0

Fidr = L A LR, RHES(585.2 7T LAf3 5]

§2mn (2n)!  2(2n)! & 1 §2mk
Ly = Lom
2on = e T T kz_:l (n—k)ln+k) 2 2%
Crm o (2n+1)! Zn: ! Z.(%H)mL (2k+1)
2n+1 m - 2n _ m +1)-
22n+ 2 — (n—FK)!n+Ek+1)! 2
Al
2n)! = (—1)min)
12 = (1 2n)! Lokm
m = (CD™ oz 20 ;(n—k)!(n—i—k)! Zkms
n _1)m(k—n)
L2 = (2n + 1) ( L :
m ( n + ) v (n — /{:)‘(n—i— L+ 1)' m(2k+1)
X TE R T2 BS 1HJUE M.
SEBLS 20UER: RIS H5.4, F
2n)! — 2k +1
T?n — ( U. Tm
2n 4+ 1)1 & k+1
T2n+1 — ( Tm
HHAr = L RIETI 52 4
i2mn n _ (2n>' - 2k +1 ika Fm(2k+1)
22n M L= (n—k)l(n+k+1)! Fn
im(?n—i-l) L2n+1 _ (2n + 1)' Zn: kE+1 i(2k+1)m Fm(2k+2)
92n+1 m - (n—FK)!(n+k+2) Fon
GALESE e
n -1 m(k—n 2 1 Fm
— m—k)!n+k+1)! F,
LT2:+1 = 2(2n+1)! i (—1)m(k_n)(k’ +1) F2m(k+1).

— (n—Fk!(n+k+2)! F,
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o}

XU T 2 252,

5.2 Dirichlet L-tRE5 = fAF0

F R = AR R T RO P R EENHR RS —. Ky 2R f(z) =
ap + a1 + - + apr® R NEHRHFEKRZ I, B L (p, ag, a1, .., a) = 1. F
#E19324F, L. J. Mordell®3IBF 5T T 40 F TR MR B B =AAIFEE T E LK EH

p—1

5 (1) <.

=1
$eshe(y) = 270,
FE 4 J5 4 5 B 0495 LR I fi 6 L 024 i — ) j ™ PR 3] T P AN AR &, Y

S5 (22 <t

z=1 y=1 p

Hpf(z,y) BRRTWANZEr My MERZI, (HRBERE)E, X—4RARMPRE
= AR H A
2 Jg, L. Carlitz F1S. Uchiyamal'93] S ik T SCHR[03]) i 45 51

5(5)

=1

<k,

Hk > 2.
AR, 5 U R AL B = AT

q
> v(ae (1)
a=1 q

Hrry &2 — Mg WDirichletff1iE, Hq 1 (ao, a1, ..., az).

#f(a) = nalt, Z= AR T GaussHl

Gl =3 vla)e ().

q
R, Zan =1, id

l:IE,IXI:XOH_\Tv—‘[’E*

Cyfn) =Z(%)

a=1
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q
X A Ramanujanfll, quz/%{?ﬁ%ﬁgq:@?ﬂ@a SR, X BT BT ) = AR
a=1
FRRTEDL (g = p REHHf(a) = na), BREIERE T TIRZ.
KFGaussFIVER, BARE
G(n1,x) = G(na, x), n1 = na(modgq),
G(n,x) =x(n)r(x),  (n,q) =1,
Cq(n) = Cq(l) = T(XO)? (n> Q) = ]-7
BEI, v RARGHIRFAE, yo f2 EHF1E, He, n 2 IFEEEL
TEN, Hixs xa Mo 0, ¢ Mg RIRFE, FL 2 44
7= qq, (q1,32) =1, x = xaxe,
M) GaussFA] Lo fg A =X
G(n, x) = x1(g2)x2(q1)G(n, x1)G(n, x2).

Fx M gl 3 JR R AE (O T TR RF 1E 1 & XA 2 1 SCHR[6, 106,]), Hx(n)(#q) 2
H R R IE (B ) S H B, W2 Mgr B AR R B 7O E ) Rqr & oKk, T
Xt(n.q) > 1, Hg* # =0, HG(n, x) = 0; H¢* = L H

(nvql) - (nvql)

Glmx)=x <(nilQ)) v (q*(Z, Q)) : (q*('Z, Q)) s ((n?q)) )

Hr pu(n) £Mobiusbi%, ¢(q) ~ZEulerpi%L.
KTr(x) MEREZPMERZ —i&2Ey & Migl¢ MMERIEEE) B JRRFE,
W7 (x)| = q, BEXERERx Big, AT AT (S TR [6] A1[106))

T < V.
T, T WHE R Exg o x5 B

T(x) = x" (qi) 1 (qi) T(X).
B2, My &N — MM DirichletfF1iE, 1 f(a) W2 —N—MILIRZ T,
- f(a)
> xlae (—)
a=1 p

B AR A A AN R . (HIR G 2 228 e e T —E FAR.
X > 3, k AL IS (x) KIREL, ¢(q) WEulerBi L, x Mg Dirichlet 1L,
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FHE HeButn s
ik, qo(q)) = 1, #rEugl08 25 T IXFh A RRAE F 583 = A AT — 5K
q q 4
Sy zx<a>e(@)i = e TT (o1 - 252,
m=1yx mod ¢q |a=1 q “llg b
HA e, R FAW AL (¢ Hp ™t q BIp KK
Mg, m,n Kk 2BHHB L, k> 1,(¢, k) = 18, X
A ¥aER

TV T R AR
q

Clmm ki) = 3 x(a)e (2512,

a=1 q
CEINEINIES:N

> S Clmn kool = o) T (a1 - SEAREZY.
x mod g m=1 Zﬂg p
_ )2
_H<2_2((k,p D+ 1 (kp-1) )
pllg p
;H\:anpauq%)\(IﬁJJ:

P plp—1)

TIXUEEAY . B ) g5 O S A i T X K 3R AR = A A BN X H) b
Frer T AT

3 A%
Z A(m)e(mFa) < (qx)° (q Y
r<m<r+y

1
T2

1

2

HA A(n) /&von Mangoldtph %4,
t+dl

q%A2
1 2R 2,y AL H2 <
q, (a,q) = 1, X = |d|zF + 22y~2
BR[111-119].

A64—y2xﬁ)+-xj-+ ad ,
A6 2

<y, a =
ST R0 0 4
A A = F
- M)
;}mw(p |

5Dirichlet L-B&EEHAT AL, 4 B AT IMAGYE #TE A . LT Dirichelet L-p&%
HINABUME, B NS A2 38 O BT T 9T (S 17 SCER[120-127))

FE20024F St Ak SO s 28k 45 14 T Dirichlet L-BEURI7 () IIAUEAE T 2 28
> 1TCOI™ L1, )1
X7X0

m_1,2 2k—1 1 2t Cg%12 5
:N2¢ka@@g0‘?> g<%- )H@
+0 <q%+€> ,

— % 4 1)
p|M
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Hrhg > 3 WEHHAFILe = MN,(M,N) = 1,M = [[p ([1,, RAXPIHRHLplq
pllg
ﬂp2+q E/‘]pzk/\)u 7?1: s

nl(m—n)!"

FI, ARERE AN R S Dirichlet LB & 75—, BEAUER TR
2.

(BT 1 I
5 v ()
x#xo la=1

BT —ANE RS S. XAE RES 5 INIE AN E XA — )T X = M 5 Dirichlet
L-PR A TR )M ER . SEAERA MO, Kk B T ) s B
EH 5.3 Pp > 3 BB HEMp MIDivichlet i fE. FHf(v) = S0 ar' B — %
R ERZ I B LD t (a0, a1, ..., ar). WIERIEESm Mk, HA TR A
p—1
> (X vt (1)
X#xo la=1 p

m—1
—p?(2m=1(9) H (1 1= ](97227714) L0 <p2—%+e) ’

Ppo 0

2
(1, )™,

2
[L(1,x) "

HATL,, RRXMIAAR T BRERBEKRK, O, =
AE—45 % 1) SE8e.

HROHEEAMA T IEREE L

m n)la

¥4 f(a) = a, HDirichlet L-8& 857 ()0 AU E 185 3T 2 X, 31X H 52k
BR[128] M—AMEFERIG L. 085 o FHEw:

g 5.1 Wp > 3 B—ANEHHy BEpHDirichlet %, WXHER K B Em, HnF

Sgr

& X

Y ITCOP L )P

X7X0
1—Cp! .
:p2 <2m—1(2) H (1 — p22 2) + O(p1+ )
0

Po

— e, g > 3 2R H Hﬁﬁ%%ﬁﬁ‘]?‘i%%?ﬂ%ﬁ HRMME

> [ (1))

X7X0
IHTE A AR AR, BRIHIX AT & — AN FFT80CHE ) .
M T SERCEEAER, TE R ELAGIE. HagH A 20 =AM —ME

L1 x) ™™,
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513 5.5 Wf(r) REBARBMEXRZIR, L Hf(x) = ao + a1z + - + apa®, FFHy £
Bip(p > 3 REE) MDirichlethFiE. WA

pZilx(a)e (f;@)'? —p- 1+§X(a)pz_:_16 (9(56"1)) ,

a=1 a,b=1
55 o (Fe 1)
X e
g(b,a) = f(ab) — f(b) = gaz(&l — v’
Bl :
o o= 4(b, )
> (57)] =X e (%)
:: x(Le (g(l;’ 1)) + ggx(a)e (g([; a))
=p—1 +§x(a> :e (g(bb’a))

XHLuE B T 51 BE5.5.
12 5.6 ¥ f(x) T3R5I B0 &4, B Lg(x) = g(v,a) = flax) — f(z) =
SF paial — 1), WA W F AR
p_1€<g(b,a))‘ <<p1_%,p)[(b0,b1,...,bk)
p Ip—l,p|(b0,bl,...,bk)
Eﬁjb@ = ai(ai — 1),'i = 0, 1, ceey k E_k’ %%Iﬁﬁf(x)ﬁﬁﬁ\ﬁz
T AR (b, by, b) ISR RO, 2t (bo brs . b)) B, R4 g (2, a) 5

X, F (SR 3CHR[93, 103])

(g(b, a))

e
b=1 p

93

b=1

1—1
Lp k.

XHUE T 51 2#5.6.
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513 5.7 Wp £ FEE, p > 3 Hd,n(n) AR R BEm AN HFHIRZEANE, Wd,.(n)
Zm IWHTERE. NXHERELEs, Re(s) > 1, A

> B e (1-2) " T

n=1
(n,p)=1

Hrp((s) fRiemann zeta- BRI BT, RAXIAAFFpRIRBERB, A(m,p,s) =
S A S (1 Gy (Cinic s 1) Cn = iy
UEEH: 2SR [120] T 5 32,3, H4q = p BULEREL

518 5.8 wp £ FEHp > 3 Hy &%p HDirichlethdF1E. EA(y,x) = Ay, x,m) =
ZNgngy x(n)dp, (n), WAL T AT

_ 4
> Ay, X) P < yPEm
X#Xo

Horfe AR I E K IERL.
UER: 2P SCHR(127) 7 B 51 B4, FFEg A R

518 5.9 Wp > 3 BELHHy £8p KDirichletfffiE. MXEEL < a < p IMERIEE
Bom, B0 FHHL A

5" vl pn )P = P 2t o) TT G, po, ) + 00,
XF#X0 Po

Hrpe RAEBEEMNIER, [, RAWIAEAFTp BRBERB, A(m,p,s) =
z?”azp% (1), 1(0;11 ) =
WER: T R, 4
AGy) = D x)dn(n), Bloy) = > x(n)dn(n).

P<ngy PENLY

NS Re(s) > 1, Dirichlet BIELL (s, x) ZEXTUSL, FFIHAbelfEZERXE

(o) 35 X
. n)d,(n T A(y,
st [ A

) /p*w B,

n=1
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BREAXFs = 1 WHOL(EI x # x0). BIARYEDirichlet L- B EH)E X, MAER IE

Hat1H
> x(@)L(L, y) ™

XF#X0
2

XFX0

X#Xo 1<n<® —
:#mx(a) Z X<">Zm<n>) <Z >z<l>c;m<z>>
TIPS X(H)Zm(n)) ([ E)
PN éﬂl)c;m(z)) < /;m ) dy)
+X;OX(Q) /;oo A(;cé y) dy) ( /p+oo B(;(; y) dy)

EMl +M2+M3+M4.
BUAER S At v B G — 5P T
()RS FIFFERIIERR KR, S84 (p, 1) = 1 B, HEEX

e o(p),#n =1 mod p ;
> X(n)x(l){o’ ol

x mod p

TARPET | 5.7, IRE 5155

Mi= ) x(a) (Z X<”>flm<n>) <Z x(l)climm)

X7FX0 n=1 =1
_ L x(an)X()dm(n)dm (1) e 2 Ay (n)d (1)
—x%p n—lg nl _;; ni
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=¢(p) o
_ n(@00) 5 ) |

a ~

a = 2 n = 2 n
e (Z'd”;é Loy >) Lo

HfE5)y" Rt SpE s MK, T, Rt A AR Tp BRLCRK, £ £

R BT mIR BRER £ T s Ah v, BRd,, (n) << ne.
(ii ) AR 3% 5 | BE5 TRV IE MR R, B

MzZ»«a)( )(/mB )

XFX0

_ Z x(a) ( ) ( <n<y ;2(n)dm(n)dy>

XFX0

Y (n)d,,(n
S s X))
m—2

XFX0 3(2 ) Y

e 2y
< / Z DS (am)x()| g

P n=1 l=p X#X0

/WL " > IB(x.y)ldy.
XFX0

FH Cauchy A& A5 5.8 B 5133

ST IB( ) < 0% (p (Z|Bxy)

XFX0 XF#X0
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<p? <92_%+6P2) T prylTante (5-14)
Rk, &
p3(2 )¢( 5 Y
j2) / ) (1) di (1)
e [ A5 sS
p n=1 I|=p
an=l(p)
“+o00
+p2+6/ 1 w*edy
p3(2m72)
p3(2m*2) (b( 5
P) N~ Ly (p)e e
N —Z(=) d
<</p y2 nZ_ly"p ~) dy+p
<P,
EEAR T dnL(n) < nt.

(iif) 2Rl AT LAAS 2

My =3 x(a) <Z x(l)ollm<l>> < / - A(;;y)dy> — O(p").

=
|
]
i_<\
&
—

I M@) /+Oo Mdz)

y2

(
S </p2’" +/p:1> A(;;Z’y)dy> ((/prMI+/19:1> B(;, Z)dz>
)

+ 3 X ( / Ay, ( /OO = %Z) ’
. ; (@) (/p:l A(;}, y)dy) (/ppﬂl B<§2’ ) dz) +

+ > x(a) (/p:l A(ifz’ y)dy) ([,:1 B(;’ . dz)

=N; + Ny + N3 + Ny.

XN, A y)FB(x, 2) B 5E CEURFFIER R IEAS M, A7

2m—

N =Y x(a) (/_p —A(;jﬁy)dy> (/p @d%

XFX0

e
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Z Z dp, Zx(an))_((l) dydz

P<n<y p<isz XF#X0

P P
_/e /p y22

2m71 om—

gp/p /p QZ > (1)dydz
p

E<ngy p<isz
an=l( mod p)

p2m71 p2m
< dp(n)dyd
/p /I; y221 € Z y o

p<n<y

p2m71
<</ / y_1+62_1+€dyd2
2 p

a

KT No, ARFEFAEA I IESIHE S, 2(5-14) AL 20 (n) < e, ATEAAG

2

([ ) ([ 252

X7X0
2””*1 A p3'2m72 B B
-3« (/ (X(;y)dy> </ ) (frjz)d2> .
X#XO g y p2
P2M*1 A X, U 00 B X, -
s ) </W 5
X#XO a p
p2m71 p3'2m72 1
:/ /ml 5 > D dm (1) D xlan)x()dyd= +
% p2 y p<n<yp<l§z =
/ /wm 2 222 Z Z (an)dm(n)B(X, z)dydz
X#X0 2<n<y

/ /2M Z2Z > di(n)dm (D) dydz| +

p<n<yp§l§z
/2 /3 2m=2 1Y 22

an=I( mod p)
Y du(n) Y IB(x, )| dydz
a P<ngy X7FX0

3.2m—2

P P
/ / 1 y—1+6 —1+edydz +
2m

—1+e - _%’”ﬁdydz

<

p3:2m = 2

m— m+6
<p 4pet (p“ 2) ’
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L ps.
A5 No ALt vH 732, v CAAS 2
N3 < p°.

XFF Ny, H Cauchy ANERXFN5 (5.8, AT LIRF|

gl A@zwdy) ( /,;21 o)

XF#X0
/ /2m 1 222 Z Z)dydz
4 XFX0
/ - 22 x(a)A(x, y)B(x, 2)| dydz
4 x#x

. /Oo > 1Ay - [B(x, 2)| dydz

. 2
S y & XF#X0
1 1
(0] (0] 2
2
/2m1y22 > Ay Yo IB(G2) | dyd:
XF#X0 XFX0

oo oo

1
4 1
2 2m+€p2) 2 . (Z 2m+6 2) dde
2m 1 2m 1 ’y zZ

<p / y— 2m+edy /Oo 2_1_2%_‘—6({2
p2" ! p2" !
< p? <p2m1>_2m+6 . <p2m1>—2m+e
= pe_
BRI Ny, No, N3 N, B33 T
My= O (p9).
224 (1), (i), (i) A (iv) B2 S BN 45 3
dm, m— ¢
> wla) bt )P = P 2t o) TT G, o, 5) + 00,

X7X0 Po
R[], BT AR Tp MEECRFLE

2m—2 7

A<m7p7 5) = Z ]%Z(_lycgm—l <Cvln-ij-z —j— 1>27

i=0 j=0

O = i BB 5E T 51 F5 O TE B,
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518 5.10 &p > 3 BELHH y ZEpHDirichletfffiE. NIXHER EEHm F

_ m—1
S ILa P =p @) ]] (1 - jgm_2> +0(p°),

XFX0 Do

Hrhe RAERRE E R IERE, [1,, Rt Ira AR Tp BRBKRR

IERH: S SCHR[127]F K51 26, H4 BN RS
A se e BES 3. B s 355 B

> (S (1)

XFX0

=Z< —1+Zx ie(“@”))@(axnm
g(b,a)

L1, )™

XF#X0
p—1 p—1
—p-1) L P+ ( ) S x@IL(L )P
XFX0 a=2 b=1 p XFX0
=(p—1) > LA,
XFX0
0N (g(ba)
+Z'Ze( ’ ) S (@)L )P
a=2 b1 P/
LR (g(b,a)
D NONICLYD SRIBINIIES
a=2 b=1 XFX0

p—1 p—1 p—1 p—1

Hrtig(ba) = YFgai(a’ — DY, b = ai(a — 1) BY 'S 53 ST s Bigemi
a=2 b=1 a=2 b=1

ZAMp 1 (bo, b, ..., bi) Fpl(bo, by, ..., by) SKFL. BT 7 BIAE VX BRI
(1)Zp 1 (bo, by, ..., by), HRIEGIHS. 615 H5.9 4

a=2 b=1 X7 X0
p—1 |p—1
<X e () vz opn
a=2 |b=1 p X7X0
p—1
<SPS v L1, )P
a=2 X#Xo
<LpPTETe pzl dn(a)
a=2
<<p2 k—i-e’
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LA T dn(a) < a.
(2>;£lp | (b07b17 cee 7b/€)Hﬂ‘7 E"I]p | b07p | b17 Y | bk:v E‘aﬂ:pj( (a07a17 <o 7a‘/€)7 m\uﬁ//l\
FAE— e 183 p t a, BRI TXAN —&Hp | (ol — 1), NERITE

a' = 1(modp)

AL, MRS (2,3,- - p — 1}, Wi&p | (o) — 1) Ba MIMREZHI -1 BT E
Sl — 1 <1<k d>d—1>p FTREa>pr >pr. FLHS5.6505]35.9 &

Z( ) S X(@)L(L )"
a=2 b=1 XF#Xo
Z( : ) X%Oxm)wu,xnm
< < "(p—l)pdm(a)

a=

2
< p2 max
pl/kLa<p

< kp?TEte,

)) xt{a:a€{23,. .. ,p—1}, d =1(mod p)}

<p?rte

Hrrd,, () VAR T (1) Al v 52
Rl g A (1), (2)F15|#E5.10 S2BI AT DA 2

2

—1
> Z [L(1, )"
X#Xo la=1
=lp-1) ) IL(l,X)Iml
X7X0
p_ll = e g(b7 a) a 2m
+o(a2; ( ; )X%OM JIL(L )| )
p—1 p—1
" e g(bva) a 2m
+o< 393 (—p )Zx< JIL(L )| )

ST, RAR AR TP EERB, O, = i KO WAHA Tk Ae. B
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23] T A
NN
> (v (1)) 1z
X#xo la=1 p
o m—1
—p? C2m—1(2)H (1_ 1 ngm—2> +O(p2—%+6)‘
Ppo

XFERLTE R T 5. 3R

5.3 J~MDirichlet L-gR%

Wq > 3 REE, H W gHIDirichletd R 4E, SHERESEH 0 > 0, BRI T E XK
X Dirichlet L-pR%r

L(S,X,CL) _ Z X(n)

n=1 (n + a)s’

Hrfs = o+it Wirdo > 0 Mt #RZSLH. F AT TSR BT LEEEY 23 S 1 (Br
Fs =1, x NERMEREN). %TF ) XDirichlet L-K %, Bruce C. Berndt!'30-132ffF 57
T V20 R A PR A R E AR 2. A B3 A4 B — AN R oot — MR SR AR AE I
Dirichlet L-BR%UL(s, x) Wi /& R 2

(s+b)

R = (T) 7 o (G4 n) L0 = 2R s

Z'b\/a
bh— OaX(_]') = 1a
Ly(=1) = —1.
Sto >4 —m Hm@ZFEEE, BerndtBAH 5] T

= [~ (=1L (s + §)L(—4,X)
L(s,x,a) = B (JX% Tl +G(s) |,
HhG(s) RENTREL 2n AAEIERER, KO HEHL(n, x, o), KA, L0, x,qa) =
L(0,x). [, 5% T Dirichlet L-rR % ¥{E T it A VF 2 22 & #AE T8 50(Z 7 3
HR[133-136)).

g ZHpitt, 1T Sh. Slavutskiil'33#E19864E45 H T

2
T
> IL(LX)P = s log? p + 0log p,
XFX0

Hr, %p < 350, |9] < 10.

)
|
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5K SISO MBI T X6 — AR g I Dirichlet L-pR$XI3ME MR, 25 T

> il = Sew [T (1- 5 ) - 2 ( +Zlgp) Olloglosa),

XFX0 plg plg
Hrg(q) ZEulerphi%L, qu?%ﬂ?ﬁqﬂ"]z:ﬁ]%?*ﬁ, HPM%KXHLQE/‘]Z:EI%?**R-
D.R. Heath-Brown!"37 5% T Dirichlet L-FRE(fEs = %J:E‘]ﬁ‘]fﬁ’ﬁ)ﬁ

> (3] =4 Su(f) e,

x mod g

HAT(k) AL A

k 12, 2
T(k) = <10g g v) + 2 <§) B4 ek E O™,
n=0

8T

WREN > 1,c, 2T E K E B2 Euleri 4.
BRItz 4b, R. Balasubramanian'381#3 2 T Dirichlet L-BRi#ifEo = 14 IR A

1 ’ 5 1 2
L <§ +it, X) ‘ _¢ éq) log(qt)+0(q(log log ¢)*)+O0(te'*V'89) 1O (q2t3e!0VI8 ),

>

X mod ¢
Horpt > 3 HXTFrA g #RRAL.
AT, WEREs = 1, a > 1, XXA™ XDirichlet L- & # I EIE AR B8R, HI
MES3
> 1L, xa)
X7X0

ML 23, Hrby g KIDirichletff 1k Hxo RonEHRFE. 7 —J5H, |- XA 8k

f& i Dirichlet L- BTG IE AR T S T HEko = § B X— 8% 5] 7 77 5% _EAX

LM FZ RV, I AT A — S 2 &5 2] 7 X T Dirichlet L- B HHIF FM AT K

HEHAE, ERAIHRAER AP AR 53, PRIHX — o) U (B A5 4R ST 5T

—ANEZREL AT — R BIIREHT ST X Dirichlet L-B¥ifEo = 34 ERIME
2

PR, M4 H
I 1
(§+zt,x,a)
x mod g

(55— ML A, Hrpy g H)Dirichletff1iE, 0 < a < 1.

KT~ XDirichlet L-B I BHMEYE BT, HEFr &, 200 ERAHLREIUE
ARG 226 S0k, R WS E AT TSR AR B ER, R X 22 /b W] AR E X Dirichlet
L-Bi %5 Dirichlet L- UK Z 8] ) FER IR . BIUERT T 40 B P4 i BE:

T 5.4 Wq > 3 BEEHy £%q WDirichletfFfiE. Hurwitz (BREE X, XFFA4E

2
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BREHs, H
Cs,a:nz_o(n_l_a)s (a>0,s=0+it,c >1). (5-15)

TR IE SR e > 1, AW PR AR

S It o)l = o) 5 1 (2.5) - AL ST ST Ly o (ML)

2
XFX0 d|q d|q k=1

Hrho(q) REuleriRi3L, p(d) ~Mobiusi3, KOH BT a.
BAR, Hd > o, E5. AT 4N

X;O IL(1, x, a)* = ¢(q) 3 %C (2’ g) L0 <¢(q3/1§gq) ;

M 24d = a B, EH5.481725 K
s T9(q) 1 4¢%(q) ¢(q) logq
> It = TEO T (1 ) - 2200 o (ALzen),

XF#X0 plg
FIZEALT7 7%, AT A 8156 F T~ X Dirichlet L-MR%AI2k (k > 2)K¥ME
> IL(L X, a)*
X7#X0

EH 5.5 Wq > 3 2B HL > 3 BEH, v ¢ WDirichletqFfE. WX 4F & IF £
0 <a<1,HFHEHAEHEAR

> e (5+inxe)| -2 (log (&) sm+y

X mod ¢ plg
Hio(q) ZEulerti%l, 3, = > 00, D T F— N ERE R, Ho(g) &
NGNS 25 Rl A2

lo d
: fﬁ) o) Y ", ,

dlq

+0 (qt_l_12 + 5 1ogB 124 4 g3 115 log t2“(q)) ,

B, Ma = O, SLEIAT LA B Dirichlet LEA$fEo = 24 BIEMHHE A, ik
XS RIE I &5 R B — . XF) X Dirichlet L-BREHI2K (k > 2) IR¥IMAE

1 2k
Z L (5 —l—z’t,x,a)

x mod g
H 8772 RS TTER 2 e e A3, 2L = 2, WIREEIRE — /N s
3. PR R Bk — 2 2% B I 0 75 1.

Y

X%
N
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5.3.1 XFEME5.4

N TUEH 2 25 4, FF2 N EJLA T B 554 i Dirichlet L- B85 OB
—MESER.

518 5.11 g > 3 28, Hy B8 gMDirichletff1iE. L(s, x) AXNAEFE A y I Dirichlet
L-BR%8, M L(s,x,a) A XDirichlet LEAE. MSHMERISES 0 > 0, H

L(L,x,a)=L(L,x)—a)_

n(n+a)

UER: ARYEDirichlet L-s¥ k) SOEXKIE X, f

x(n
L1, x.0) ~ L(1,1)= n1n+a Zfl
£ ()
—\nta n
_anz_:ln(?r(z+a
B .
L(1, x, 1X—CLZ n(:l—)a

XHUIEM T 5/#5.11.

518 5.12 g RS Hq > 3 Hy £ MDirichleth L. 1A(y, x) = 3 ycney X()d(n).
A 4 A
> 1AW I < yé*(q),

XF#X0

UEEH: S SCER[127) 5 34, HAk = 2.
51H# 5.13 #%q > 3 REH Hy £8g KIDirichletdE. WA

S L)L = )@ ] (1 . i) Lo,

p
XFX0 plg
Hr¢(q) ZEulerpi %, HIL,, FKoaxtq WA ANRZEE TR, ¢ BIERSERIEL.
UEBH: 2 SCHk[127])F 51 3634k = 2.
513 5.14 Hq > 3 ZBE Hy Bt B DirichletfFE. MXHERIFERH > 1, F

S5y

XFX0 = 1"
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_¢(g) LY ) pld) - ¢(q)log q
T (1- )AL (300m0)

plq

UEH: BN AbelfESEHH

X xln) = x(n) T (2y + a) A(X, )
D +a)_zn(n+a)+/ Py ta W

N

N Y x(n) T2 (2 + a) A( Lx(n) [ Al y)
_Z<Zn( +a)+/zv y(y+a ~ n /q 2 Y
N
B x(n x(m T Alx, )
I z LYy m/ Xy +

X#xo0 n=1 XFEx0 N= 1"

L x(n) [T (2y+a)A(X,y)
22 n /N y2(y +a)? W

X#x0 =1

oo ( 2y+a (X,y) 20 A(x, 2)
+Z/ 2y +a)? dy/q = dz

XF#X0

—A1+A2—|—A3+A4.

BT B E — N E SRS I EeMTEAL. HEFERIEAS T, Cauchy NaE
RAG|BE5.13, 153

_I_

DS ;;Ejg 0 1oz

x mod ¢ n=1m=1

~—~ “—— mn(n+a)
m=n( mod q)
q 1 N/qa ¢ 1
=) Z m?(m + a) +9l0) kz_l ;1 m(kq+m)(kq+ m+ a) +0(loga)



6@y 3 u(d)+

‘ m?(m + a) dimed
N/q/ q, 1
;1 m(kq +m)(kq+m + a) +logq)
I 1
p(d) ; m + O (log q)

dlm

%M/—\

ORI
=0 Y Y ey 0 osa)

dlq m=1

() §- 1
—d(a) Y & +
! %q: d mz_:mZ(m+a/d)

1

pld) < 1
+0 (Cb(Q) - B Z 7712(m—|—a/d)) + O (log q)

m=q/d

B a/d 1 1
=¢(q) - < 22( m+a/d—a)>+0(logq)

[a/d]
p(d)
d

:%HO—%) Wy

plg dlq

[a/d]
1
E E (log CI)
k=1

RSN T Ay, As 1A, ARIEFIEES.12, RFFFEF AP Slya A3 2 A K& Cauchy A
&, PSR, A

THES 3 8 o [y

2
XF#X0 = 1" y

oo Zq<n<y (n)
Z Z n(n+a / ’ : d

Yy
2
X#Xo n= 1 Y
<q70(q logq/ —Qdy
a Y

d(q)log q
\/a )

<

107



Smarandache BRI S HoAH IS o] AT 5T

| A = Z Z x(n /+OO (294'@)/4(5(2,9)@

X#xo0 n=1 y (y+a)

* 2y+a
<lo / )|d
&4 v P2y +a)? E | (X>y)|dy

<<logQ/Nm% (Z 1) (Z A(X,y)Q) dy

X7FX0 X7FX0
2 (q)log g
NvVN

+°°2+a O Ay, 2
|A4|—Z/ (2y xy)dy/ (52 ) 4
q

XFX0 y+a

2y +a
/ / v2(y + a)222 Z A )| - [A(X 2)|dyd=

// zy;raa (ZMX@/ ) (ZMX, 2)Qdydz

<

XFX0
<<N\/7\/_
BN =, FRE
(5]
Y = 2@ ( _L) O(0) N~ mld) 5~ 1 <¢<q>logq)
x%onz:l n+a b a C(%g ! p? +612 i d k:1k+0 Va '

PG UER T 51 2E5.14.

F1¥ 5.15 &g > 3 Z3HH y 2t MDirichlet®#1E, NN ERIESL Ha > 1, HU0 N
SR/

(0.0}

x(n) ?(q) 1 ?(q) x— 1(d) a
2 X ira| @ <<2>pr|£ (1—]?) R (23)
26(g (d) <A 1 $(q)]
- Zu Ly ( qugq).
dlq k=1
WEBA: N > g AME—3E, FIRHFFERIERYE, PolyafhSE X DAL 51 #E5.12,
2
= x(n)
x;o nz_:l n(n + a)

al n T (9 a)A(x,
-3 (Zn(icz(%—)a)_'—/ (y; ) (X2y)dy> y

X#xo \n=1 N Yy +a)
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a)
/Nm O 232‘” y) (L Ssae)

O n2(n1+a)2 o) nzi/ mzil mn(m+1CL)(n+a) o)
m=n( mod ), m>n
=¢(q) nZi’ n2<n1+a>2 +0 (¢(Q) Zj’ nzji' MOERI +1n>(kq+n+ )> +0(1)
— 6(q) é n2(n1—i— 7 dl(zq)u(d) +0 ( (Q)(llog N) 0(1)
— () ; uéf) % - +1 - (¢<q> ;og N)
> e 2 T
0 (¢<q> > ue) %M> ro(H0REN)

oS (55 (it 1)) o (A1)
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App ey gy o ()
dlq dlq k=1 q
BN = ¢*, M2
— _x(n) ¢(q) 1 (9) < 1(d) a
X%o ; n(n+a)| a2 ) oia <1 B P) T P T (2’ 8)
20(0) g~ (D) § 1, (cloeea)
a® dlq d k=1 k q

EFEBUIE T 53515,
AN EE R ARGEFESAMIE. B 51H5.11, 5] H#5.12, 5| #5.13, 7] LLAZ IS 3 2
5.4, BIXHMER >3, F

> L x.a)f

XFX0
B N X i
_x%o L) ;n(n—i-a)

S IILIRNEETD D) BF e I

XFX0 XF#xo n=1
s 2
x(n) — 2 x(n)
— 1
DI I EIRERD ol L
x#xo n=1 Xx#xo | n=1
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o}

XHLSERE T R BS . AR .

5.3.2 XFEHE5.5

HAERBEN AT AR EMHBMEEERN T ELZ — X—HERAERE B
Jevan der Corput!'® F201H L2044 I SR A FLFE SR 20 S5 R ECR ), A B HFL
B K 1) R ) i 1 75 BN X LR KON 5 8 B 40— A R A G B Al o, X
— T ERIEFE AR A van der Corput Jvk. AT7EEES SHUERY, 2N H T
X7k LT JUAME i B i T X — 7k
PERE5.1: W f(x), f(2),9(x), ¢ (x) X E[a,b] ERISERZELRE, FFH|f(v)] <
0 < L ]g(x)| < ho, |g' ()] < b1 WA

b
S atulets ) = [ atwe(senas+0 (ML),

a<n<b
Hoe(f(x)) = exp(2mif (v)), BKO #HIRLIM 1.
HER5.2: TEHRS. 1MEMT, Wg(x)/ f/(x) TER H [a, 0] FRZRAR), BIEL f(2)/g(x) >
m > 08— f(z)/g(x) =m > 0. WFH

(5-16)

b ) 4
/g(:c)elf(x)d:c ga (5-17)
gh S LR 5.2, SLEI1S 3
H5.3:  FEMERS. UM RS 205, B
1 ho+h
3 st < oo+ ot (5-15)

A, R BFEEO BRI AR, Fedon T Z R E A

S= Y  e(ftn) (B>1L1<h<B)

B<n<B+h
FEECR BRI TE, AR B SHELF ) 5. AEARN TR T S E5
S < A"B,
FEA|f'(2) € AA>1),0< k<3 <A<, R — AR SZH (v, \)BFR D TR 5L
X7
B, (k,A) = (0,1) ZFREX, IFFHEBBHRTABRKMESZ— N NE, 2
HA = {(tl-ﬂl + (1 — t)%z,t)\l + (1 — t))\g) |(/€1, )\1)5(,‘{2, Ag)%?ﬁﬁﬁ,o <t < 1}. X ik
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S AT L), BIREK f (2) v (r = 5)Fr Al T H A0 2
ABl_r<<|f(r)<x>|<< AB"T (T:172737"')7

AT AR 256 F SH— 2B LR 45 3. i, FIA f(z) 2 rT S, B a0 5k
H5.4: &h > 1, f/(x) FEXEI[B, B + h] RIESLH) B

0 <A< |f"(x)] < O

JUES]
> elf(m) =0 (Chrs +272),

B<n<B+h

HA RO HHIRLIT.
MPERS.4 SERIAT LA S Hont (1, 1), B

S < B(AB™)? + (AB—I)—% < A3BE.

BRI 2 b, 3 AT LR T PSR i a P e B R Hont
HR5.5: #(k, \)RFRECS, W

( ) K 1+ A
V)= -
a M+2 2 2kt

R FEHON.
PERR5.6: 3 (K, \) T BO [F] I A2 41
K+2\ > g
i
(n,v) = ()\— %,FL—F%)
R FEHON.

DRI uhb AT LA e 1 5. 5 A0 41 J5it 5.6 K% i T B 158 14 41 50 F o7 M SR A X P 7 2 45 4
XE. I, FHO (L, YT BIA A PR 5.6 b S ORE (0, 1) B, T 24701 FE 5, 5044
S (L, L) PR, SRV T 300 SRR (L, 2). 4R 7T L 2 A0 B P 5.5, 5.6
FBARHOR (0 b, ISR (2, ) BRSO (L, 2) 56 5.5, 46T R
JiR5.6MIAF 2. FREO BB AE L h N AR T2, Aie3cHh, MBI feEos R T,
ST MO (0 AT L 2 SRR [139).
BT _EHRTREON BEE, IR EH B8 T Hurwitz ¢eRERIHHE RO 2
1-s —o
Cls,a) = Z (nia)s a f— s ' © (1%0_1) ’ (5-19)

0<nLr—a
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it Be > S5 (¢ = max(2n, [t]), HC > LA Ha = 1A LLF 2 Riemann
CRRBURITIL 3. A5 E 2R R R a2 5
HRR5.7: Ws=o0+it, HSEHr, y > C > 0 Wi 2ray = ¢, MXT0 <01 <o <oy <
1,t>0,FH

wn= 3 A0 3 S
0<n<z—a 1<v<y

+O(x 7 log(y +2) +y° (|t +2)77), (5-20)
exp <—z' (t log | —

Hp ROEBKHE T 01,00, B
7 1
el 5) (o)) oo
4t < 0, W (5-20)38 K8

lera) = Z (nia)erA,(S) Z ev(la—vs) *

0<nLzr—a 1<vy

Als) = !

+O(z 7 log(y +2) + y7 (|t +2)27°),

(o D) ro(3) e

R, &s =1 +it, WXMERt >0, A

.
§<§+Zt,a>

- ¥ %+(2_”) UCEY Z O(z 2 logt). (5-21)

osnLzr—a (7’1, ta 1<vy

H T AERA e BES.5, IS TR E R TH LA 5] 2.
518 5.16 &g £IEEH, A

p(d)logd — ¢(q) x— logp
Z d - q Zp—l'

dlq plg

IERH: 2[5 SCik[135] 5] #E2.
SIBE 5.17 ¥q £ —IFEE, HO <a < 1,t>2 £, My 248 BDirichletdFaE. N

Hr

(s ’_

AIESERX
. L<}+it X a) 2=MZM(d)qff C(lJrit L“/d) 2
x mod g 2 - q dlq b=1 2 ’ (]/d ’

HrP((s, a) AHurwitz CRREL BT DUBEATESR 2 2 1 (s = 1RERSE).
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WEBH: s =0 +it, Ho > 1, W]~ X Dirichlet L-pREZEXWSK, BlIHA

00 1
L(s,x,a)—z n+a ZZ nq+b+a :q_bz

n=1

AR IRAERIERSHE, B (5-22)4

S oat= k¥ [Sme(-12)

x mod g x mod q | b=1
q

2

q

:%Z§<S’b1+&)z ( b2+CL

bi=1 ba=1

q
DI CE e

(b1,9)=1 (bg,q)=1
blfbg( mod q)

2
C<5>b+a)
q

q2¢7
$(q) < b+a)[”

= Z ¢ (s > p(d)
= T 71 diwa)

dlq ﬁ ( bJ‘;/C;/d) 2

FHC(s,a) FIL(s,x,a) FIENTHE, s =1+it,

Y

)z

1 ° () S (1
Z L(§+it,x,a) :—Z,u(d)z C(§+it,
x mod ¢ q dlq b=1

XFERIER] T 53517,
LR AT HE, idd =a/d,qd = q/d.

518 5.18 ¥ > 2 B, Ho<d <1,6>3. WE

O 1 b+ad |
Z b4a/\L4it C 5 - Zt’ / - bta’\L—it
b=1 ( / ) 2 q ( q ) 2

114

( b “; a) .(5-22)

Xmodq

)

1)x(b

< 2tz logt + ¢'t 1 log #(5-23)



1 o\ ( bﬂlv)
1
=) ot (—) Dy ——— +O(z72logt),
1<nLz (n+b%)2 ! t 1<y +t
sEf A IFSX|
q /
3 1 (CG Zb+a)_ 1 )
7 ’ a'\Lt—i
b—1 (bZ ) 2 ' (HE)
q
Z —Ht
b=1
. b+a’
1 2\ " 6(‘7“) )
% Z —+<_) dHE N 2L 4 O 2 log)
52, (n+ b+a’ )——zt t 1oy v§+zt
y n+<b+a>/q')” it ¢ (—btay) (btal it
ora)/q (271‘) it o) (5
=2 Z - Tt SR e
1<n<e b=1 bj;/ +b+ )2 t 1<o<y b=1 (bj;/ )
+0(q'x~ 2 logt)
=M, + My + O(¢'z"2 log ), (5-24)
Heg, y 2RFEEH, H2roy=t, 0<C <o,y < t.
TEM, H, HiE
bta’ \ it L
(n—l— 7 ) _ (nq'—l—b—l—a') _ eitlog% _ 2mif ()
bid’ b+d ’
q

HAiE f(b) = £ log 24 54k, Hg(b) = e ! - AU 55 3 AR St 2
WHRAG VM, Hif

1) = iﬂ b+ a')(;z;l'qu bra) =V (5-25)
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