Number Theory
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x=a; (modm),for1<i<k

(Al AU Mgl g caUALl Jad diuall B) gal) Ada e padiad -1

x =2 (mod 3)

x = 3(mod 5)
x=2(mod?7)
Let m=3-5-7 = 105, then
m = 3, nms =5, ms3 =17,
a1=2Z a =3, as =2,
My =35, M, =21, M; = 15.

Solve the following congruences for b;, fori = 1, 2, and 3.
35h =1 (mod 3), 21lby=1(modS5), 15b3=1 (mod 7),
2by = 1 (mod 3), b, = 1 (mod 5), by = 1 (mod 7),
by =2 (mod 3), b, = 1 (mod 5).

Therefore, x= Z?_IM,-I),-a,- =35-2-2+4+21-1-
23 (mod 105).
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Number Theory
19x=1 (mod 140). Uil Jad diuall Al 4a e aadia -2
paill ¢ A<y (Ul
19x=1 (mod 4)
19%x=1 (mod 5)
19x=1 (mod 7).
plaill (8 5 50y 18
x=3 (mod 4)
x=4 (mod 5)
x=3 (mod 7).
Let m=4.5.7=140, M; = 35,M, = 28, M; = 20
Y alaall o
35bh,=1 (mod 4) = b, = —1
28b,=1 (mod 5) = b, = 2
20b5=1 (mod 7) = b3 = —1
x =Y Mibia; = (35)(-1)(3) + (28)(2)(4) + (20)(—1)(3)
= 59 (mod 140) .

d=(a, n) 0S4 1(32) 4a e
ax = b (mod n) (3)
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Number Theory

S S (o) =15 il cm (41) = 1
.ax = (b (mod n)

.ax = (b (mod n) bl GUaill da ax gy ajle

Eular & Fermat Theorem a8 & gl b
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Euler’s Theorem (33) - gl 4a yse

SLs(a,n = 10LSh. Loy sl > obien, S
AW 5 0m) Olee2® =1 (modn)
e L A YV 5N sl 5) e JBY A sl dnmnall Slae W) 8 () Dlig) A sdy
o(m) =|{mezZll<m<n,(mn)=1} dgln

sALia)

0@ ={1,3}|=2 < $03)=|{1,2}|=2
0(8)={1,35,7}|=4 « $(9)=|{1,2,4,5,7,8 }|=6
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Oé k>0l Jgloae p &I, (34)3\_%),\.¢

A o) ol 5 Il
1- p(1)=1-1°=1,
2- p(9) =p(B3%)=32-3=9-3=6.
3- p(16) = p(2*) =2*—-23=16-8=8.

4- p(10) = p(25) =10(1-2)(1-1) =10(3) () =4
5- ¢(360) = ¢(23.32.5) =360 (1—3) (1-3) (1-3)

=360.(2)-(2)-(8) =56
3* =81 =1 (mod5) o) &aY -1
200) = 26 = 64 = 1 (mod 9) <X -2
212 =1 (mod 21) :of <l -3
@(21) =5 a=2 5 n=21 ol

2921 = 1 (mod 21)
212 1(mod 21)

Ol samsy . a®™ k=1t ke Z A oxpash 2% =1 (modn)
(a,n)=10B S, . a2®®@ ! 4nk=1



