
in i
LITT

Er



Ex 19.p
,
n, npcen ,:

p)
:
()3.P

,

K= 1
,
2
,

0 .., p-2, EP's
ja+ 28+ 00 + (+)k = 0 (modp) .

: A Se= 1R+ 24+... + (p-
R

,

dis : PlSm
,
Exte, . . . . -2.

Xfk , EneELIE.

lis E=At
,

↑A Si = 1+2+... + (p-)
= Eo(modp) . ~

(ii) Eil tem
, SiGux . At



(ii) * t=m+Go .

&20 : plSme.

:
(1+>m

+2 xm+2= It Comic + ... + Catch+

#LITH 1 At 2fx= 1
,
=

,
. . .

, p-125%0. LAT
P-

[f(x)m
+= xm+2) = (-1)+ (mis+... + CaSma.

X= 1

I is

pm
+

- 1 = p -1 + CminS , + 00 + C42Sm+ (m+2) Smel.

FUNE, At p,
- 1 = -1 + (m+2) Sm+ (modp).



146
, pl(m+2) Sun

.

#FMIP-3 , Regis mthEP-1 . His,

pfrtz , Li plSmel
. #

JEi : inPETE
,
GETL

, My

(k+ 24 + + 0 + (p- k = S
o (modp), #P-fk;
- (modp) , Epp-116.

(2) 17ERR
inEpi

,
nit E

, EncpcEn . Regis

Ep > up.

1A5 P25 .
PRE zpcEnCP .

29 3p-3h < p.



(ii) Ente en <.E
C =

+ 00 . (n-j+1)
&

j !

(E) i
,

j !. (n = n(n-1 ... (n -j+1) (modp)

= (5 . (-n) (- (n-1) . - - (- (n-j+D) (modp)
=Gi (p-n) (p-n+1) ... (p- n+j+ ) (modp).

-Alt
Cr = G.

(p-n+) ... (p-n+5-1) (modp)
j !

j
= <) · Cpenti-y(modp) .

i T :pl Sir :



(rig = o (modp)

? Z <pai = o (modp)
,

(*)

-it -2
, Eps p ! Cpti .

#in ( Tyre

LEG ( = 0(modp). (+*)
.

A
M=
H



M=
> (i+p-n-2) ... (j+)y3

j= 0 (P-n-1)!

AY

(p-n-D) M= tp-n-1)--- (+)=
#
f(x) =(estp-n-1)(x+ p-n-2) --- (x+x)3

= xt + a+ , x
+
" +... +ax +a = [[x] .

L6At t = 3(p-n -1) = 3p-3n-3 < P-3. I
.

T

(p-n !)? M= (it + at , jt+... + aij + 90)j=0



= Set at Sty +... + 9iS , + Gop
.

= o (modp)

NG plm
. #

Ex 20. 23
,
a :, an , ..., an

EnFl**

: Kett ii ,<a :+aF sa
,
392, . . . , 39

1457 GE S55 - 29.

Ay : Wit, ETiE , EIVIEC , ttrFeta , SEE
ai +aj/39R.

Tim (91 , an, ..., an) = 1, G
, <92 ... (an.



(1) Den . ExtEY ica ,
tertute

,
g

ai + an/39k.

# 3/ai+ an . FEAT : Eins
, Ea Staitan. Air

( , aitan)=1 . A Gitanlar Chaitan car . Ep.
N& Gi =-an (mods) .

Fi= l
,
2, . . ., M-1.

#G: 9 . =an =... Ean-E-an (mods).

& Ca 1, an, ..., an) = 1 . A stan

(2) E=-n
, j=n -1

, y Note ,:

an-2 + An-/39r.



#T Cnthtan- = -zan o Gods)
,
eng's

Giz + Any lar.

11 kin . Ain amtan/an ·

MR

(n-tan)· L, LE421 .

(3) Ef = n-1
, jen . All Kotete,
an + An 1392.

Air Sar = (an + an) -g , Ep9E
HG =12.
① G =1

, (1) zar = An-stan I am + Cam + anz)

= 29n- + Guzz < 39n-2.



12 =m n.

· te t= n-1 , ps 3an- = ametan. 24 An = 2 Any

Hi zam = an = Camustanon)L
,
BE

· to k=n , Al I an = amutan E.
⑳  9=2

, All 39m = (n-tanj . 2 ·

N& Gen.

# An= Lam
.

12

zam = an = Cr-tanzil . &E. #



Ex 21. 5
, %* n

,
NE :

In+ 24
+
+ zn + 0 + 4 = 2024 (modp) .

Nity :

(i) is a# (a , p)=, ) a
P

El (modp) .

EE

= aP (modp).

DEFnEE .

En= Cpu -G +r, (v)

av = at (modp).

(2)3)p
, Fog's

p k
p(p-)+1 -R

= - 1 (modp)
.

k=1

44 (P(
+)
+ 2 P(pus- + yP(--2+... + ((p-))) = -1 (modp) .



P(p-) +1- (i+ j)

TEAE: P = & (piti) (modp)
-

k=pitj
155 [P
op-z

-
P(p-)+ -Pi- j

(modp) .

- P(p-1)+) -pi-j
(modp) .=

= P(pus +) - pinj
(modp(

-

i= 0 j=

=> i (mod,
i=0 j=

=> pi) (mod
j=1



* 11 Go :

=
Cmodp), jE)(modp) j

(4)S
-I (modp), j = 1 (modp).

NE
, A

p(p- p(p-1) + 1- k
I k = - (modp)

. *
R= 1

(3) * * n
:

#n= A p(p- , +E ,
YEEz

futh -

z (n
+ -k

Cmodp)
.

-

-

k=1
k = P(p-)i+j



- (pi+i)
tp(p-1)+-(p(p-1)i+j)

(modp)
-

-

i=0 i= 1
t - 1

=I - -p(p - y+- p(p-i -5
(modp)2

i= 0 j=

= j
tp(p-)+1 -j

(modp)

-=
z

P(p+ )+ 1 -j
(medp)

= o j=
inte

t- 1

E [ (-1) (modp) = -A (wodp)
i=0

Ex - + = 2024 (modp) , 25 *



: iP , imp : otten ,
N

in+ 2"
+ y42 +... + n = 2024 (modp2).

Ex 23 .TE : Stefa ,
FR1 :

a ! + (a+z) ! /(a+ 2 [a]) !· (x)

: / b= [a] , (A) EFE :

a ! + (a+2) ! /(a+2b) !

Ep
:

1+ (a+2) (at) / (a+2 b) (a+zb -1) . 0 · (a+1)
.

(**).

&F It (a+2)(a+1) =a+>a+ 3 .

46etb = Era)
.

# a= c=1 , Ep CEE , SEE , Eg's b = 1
·



/AE(**) EFE :

(4 + ch + 1 (( -C-3)(5+2c - 4) ... c(***).
Sir

: FOR F S

c
*
* +1) (+22) (CE2 -4) ... c? (x+**)

Ro :

ch+ = (- c+)(c+c+ 1).

# (=CH , c ct) = (c=c+, 2) = 1
.

#F CLt , Egg CEct/ (Ethas) ... a

E, t
,
LE =

c+ /2 s) ... c.



A CH = 3y? B 441 +4 = 12y229
(2c- 1)

2
- 12y2 = - 3

.

Eo : X- My> AEGET( . 2) . (* 7
# 2 fx . xo

i =z(-1,SEE-lcEBY (o . 30)' y No

12- 12y5 = -1.
↑i (2-1) = 1248 -3.

# 24-13 Yo-

G 2C-3 > V %0 -33240 !



SA
, (280) ! /(5+ 2C-3) (+ 22-4) ... a

2 c= c+1 = <y51(80) !, (4* = (+ /(5+223) ... c ?#

Ex 24.
, FPTAFIAGGE, 4 :

amn(n+1) (n+2) ... (an-1) .

/Ey : 22n ,Rig : S :
(1) n=1 F

, cFiFTANotF1E, ESS :

a)(a- 1) !

=p
,
F

.

a=4RTF
.

R
Fax

,t . FEE)
.



(2) #T. 2
.
2
, FeintheF ac2 . #Es :

an(n(n+ ) ... (an -1).

i to att
, my <up t , R aFEE. OF :

Ri, FS , Eg

ph/n(n+) ... (pn -1) = con,-T

Ho
↑ up() = up((pm) ! ) - up (n ! ).

Gilz : Legendrel :



u(n!)= C

li
up (cpus ! ) - up(wi) =IP- 1
ph-S(n)- = n

. 21 ple= -

p- 1

(ii toa 22 .E · EpsStix: 24
28V n22 , tAtA cr/n(n+ ) ... Can -1).

Gr . En E GAIE
D n=2 Af . m : a2/2 . 3 ... (2a-1) = (ay) !

E C, i abotracti p , 2) pla.



Na= pb , pEb.

12) % pCb , my al = p2b = p-b . ph

(pbapb <zar
·

<Ba/day) !

(1) p =b , R a=pr . p22 . im : PY/(p-1) !

Al top22 , an pcapaprc2ay *y px)(a-) !

(D) pen · (1 24/(22 ! =7 ! = 7x720 = 50. 40
. #

②Ginn
, Gispi :

③ En+Gr). onat Ju :
an+/(n+1)(n +2) . - - (a(n+1) - 1).



Exit o
(n+1)(n+2) ... (a(n+1) -1)

-= (n- +y)(n+2). (na-1) na (na+1) ... (a(n+1) - 1)
-

-

= + ) (n+2) ... (na+) · a · (na+) ... ((n+) -1)

It
O Good act)

. (33an
+))(n+) (n+2) ... (a(n+)+1).

Si #


