











THEOREM Wilson IF P is A PRIME THEN P h p 1

EXERCISE 1 FIND THE REMINDERWHEN 2 26 is DIVIDED BY 29

Solution SINCE29 is PRIMEByWilson's THEOREM 28 Ezo 1 WENOW OBSERVE

28.27 29.26 2 WHICH MEANS 28.27 292 THIS SHOWS THAT

2 26 e 28 27.26 28 Ezo 1 28 WE THUS HAVE 2.126 HAS

REMAINDER 28 IN THE Division BY 29

EXERCISE 2 FIND THE REMAINDER WHEN 15 is DIVIDED BY 17

Solution SINCE 17 is PRIME BY Wilson's THEOREM WEHAVE 16 yI1
WE NOW NOTICETHAT Cn 15 16.15 4,16 p

1 THIS SHOWS THAT

Cn G1 15 f 17Gi HENCE 15 E AND THE REMAINDER OF 15 IN THE

Division BY 17 is 1

EXERCISE 3 SHOW THAT 18 Egg 1

Solution WEFIRSTNOTE 437 1923 NOTEALSOTHAT 19,23 ARE PRIME

THEN BY WILSON'S THEOREM 18 Egg 1 AND 22 1 WE NOW OBSERVE23

22 Izz 22.21 20.19 18 CNC27C3 C4 181 2324.18 23118 Ez 18

THEN 18 Izz 1 WE THEREFORE HAVE 23 181 1 AND 19 18117 Since

god 191237 1 WE HAVE 19.23 18111 HENCE 18 Eqzj1

THE CONVERSE OF WILSON'S THEOREM is ALSOTRUE IF M n
m
1

THEN M MUST BE PRIME TO SEE THIS Suppose THAT M is NOT A PRIME

THEN M HAS A Divisor d WITH 1L d Lm NOTE THAT DEM 7 So

d is ONE FACTOR OF CM1 THIS SHOWS d M 1 SINCE d m

Wilson’s Theorem 



AND m M 1 1 WE HAVE d CM1 1 THIS IMPLIES d 1

AS I M l 1 1 Cn D WHICH is A CONTRADICTION

THEOREM AN INTEGER M 1 is PRIME IFF M 1 Em 1

EXERCISE4 PROVE THAT AN INTEGER M n is PRIME IFF 2 m1
Solution SINCE M n MMCD m m 1 1 WE HAVE CMa Cn Eml
THIS SHOWS THAT CM1 Em 1 WENOWOBSERVE CMn m I IFF Lm2 mr
IF CM27 Em 1 THEN Cm1 M23Emet 1 AND so M l Em1 CONVERSELY

ASSUME M l m1 THEN CM1 InCMMCM27 emlN.IM27 Em 1 THIS

SHOWS CM27 Em 1 WE THEREFORE HAVE

M is PRIME IFF CM1 Em 1 IFF CM27 Eml
EXERCISE 5 IF M is compositeSHOWTHAT M l Em0 EXCEPTWHEN M 4

Solution FOR M 4 WE HAVE 4 1 3 6 42 ASSUMETHATM 4

SINCE m is composite THEN M r s FOR SOME INTEGERS 7 res M

THEN T AND S ARE FACTORS of CM 1 If r f S THEN RANDS ARE

DIFFERENT FACTORS IN CM 1 So rs I 1 THEN Cn l no
ASSUME NOW THAT r S THEN M r2 IF T Z 1 THEN
M T2 Z Mz YI AND 4M m2 THIS SHOWS MLM4 E 0

WHICH IMPLIES THAT M 4 A CONTRADICTION THEN r MzAND2rem

THEREFORE 2rem 7 NOW NOTE r AND 2T ARE BOTH DIFFERENT

FACTORS OF CM N AND so r r M l THEN T2 M l

WHICH IMPLIES M i no
EXERCISE 6 GIVEN A PRIME NUMBER P ESTABLISH THE CONGRUENCE

P n P n
11 21 3t CP i



Solution SINCE P is PRIME BY Wilson's THEOREM Pt p 7Epp 7
NOTE THAT 1t2t tf 1 PCP1 IF 17 2 THEN THIS IS TRIVIALLY TRUE

2

ASSUME THAT 1733 THEN P 1 is EVEN AND EZ NOTE Pn

AND so PzI is A FACTOR OF Rl WHICH SHOWS Rl 0 NOTE

ALSO THAT DIVIDES P n AND so Pzl Pt p n WE ALSO

HAVE P l P l P l SINCE P is PRIME WE HAVE god 1 P e 1

THIS SHOWS CPzI.P Divides Pt Pt THEN Pt
p p

1

This shows P l P n moot 112137 1127


