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Example 1: Show that 41 divides22® — 1.

Solution: We have
2! = 2(mod41)
22 = 4(mod41)
23 = 8(mod41)
2* = 16(mod41)
25 = —9(modt1) [ 3:’:3: j‘r:l tﬁbz;: ;;I:ED m;ci T:")
220 = [-9(mod4D)]*  [a =1 cmedm) = a = b7 (mod m)J
= (—9)*(mod41)
= 81 x 81(mod41)
= (-1) X (=1)(mod41)

= 1(mod41)

220 — 1 =o0(mod41)
220 — 1js divisible by 41
?(ample 2: Find the remainder when 5% is divisible by 24.
e lb.lution: We have
| b= 5(mﬁd24-)
52

1(mod24)
[5%1** =[1(mod24)]?* (@ =b (medm)=> qk-_?__ hs Cm“ﬂmﬂ
5% = 12%(mod24)

5% = 1(mod24)
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Example 3: Find the remainder when thesum S = 1!+ 21 4 31 4 e £100!

is divided by 8.
Solution: Wehave 1! = 1(mod8),2! = 2(mod8).3! = 6(mod8).4! = 0(mod8)

S! = 0(mod8).6! = 0(mod8)

1000! = 0(mod8)
= U+2143144+1000! =1+2+6+0+0 + - (mod8)
= 9(mod8)
= 1(mod8)

~Remainderis 1.

Example 4: Find the remainder when 22* is divided by 17.

Solution:We have

2 = 2(mod17)

2% = 4(mod17)

23

i}

8(mod17)
24 =-1(mod17)

[24° = [1(mod17)]®

! =(f(mod17)

M= 1monrry [ n'= /]
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Example 5: Find the remainder when 230 is divided by 341.

Solution:We have

/

341 =11%x31
=2' = 2(mod11) 22 = 4(mod11)
2 = 8(mod11) 2¢ = 5(mod11),25 = =1(mod11)

[25]68 = (—1)68 (mod11)

And

2! = 2(mod31)
8 22 = 4(mod31)
2% = 8(mod31)

2% = 16(mod31)

2% = 1(mod31)
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ind the remainder when 327 s divided by 23.

e i Sl

Example 6: F

Solution:We have

287 =256+16+8+4+2+1

o ss— | 25

32 = 9(mod23)
3* = —-11(mod23) —
3% = 6(mod23) e (47

316 = 62(mod23)

R T A DUy 5,

= —10(mod23) — (5
332 = (—10)%(mod23)

= 8(mod23)

&
L
=

3% = 82(mod23)
= —5(mod23)
3128 = (-5)?(mod23)
= 2(m0d23)

3256 = 22(mod23)

= 4(mod23) S
32800316 % B 3¢ 32 % 3 L)
gt _
3 = 4x(=10) X 6 X (=11) x 9 x 3(mod23)
343?— = (—40) X (=66) x 27(mod23
3-18?- )

= 6><3><4(m0d23)
37 < 24 x 3(mod23)
3?:8?_ = 123(m0d23)

£7 = 3(mod23)
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Example 7: What is the remainder when 1135 js divided by 13.

Solution:We know that ]
35=32+2+1
Now 11 = —2(mod13) I 0
112 = (-2)*(mod13)
= 4(mod13) — (z
11* = 4%(mod13)

= 3(mod13)

118 = 3%(mod13)

= —4(mod13)

116 = (—4)%(mod13)

= 3(mod13)
1132 = 3%(mod13)

= 9(mod13)

= —4(mod13) ____ﬁ————-——QB E
1172 2 177 x 1
| lwﬁs (—4) x 4 x (=2)(mod13)
1135 = (~16) x (~2)(mod13)
035 =(-3)x (=2)(mod13)

1135 = 6(mod13)
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Example 8: What is the remainder when the sum 17 + 25 4 35 4« +100° is divideq

by 4.

Solution:We have

14243 4 +100 = (4n; 4+ 1) + (4n, + 3) + 2n,
Where
n =0123...... 24
n,=0123......24

ng = 1,2,3 aviswahl)

Now,

For n; =0,1,23......... 24
1% = 1(mod4)

5% = 1(mod4)

(4n, + 1)5 = 1(mod4)
For n, = 0,123......24
39 = 3(mod4)

7° = 3(mod4)

A (412 +3)% = 3(moda)
N

For ny =123
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2% = 0(mod4)

45 = 0(mod4)

(2n3)° = 0(mod4)

Now,

15+ 25 435 4 s 41005 = (41, + 1)5 + (4nz + 3)° + (2n;)°

Where
n,=0123...... 24
n, =0,1,2,3 24
ny=123......50

= 25 X 1(mod4) + 25 x 3(mod4) + 50 x 0(mod4)
= (25X 1425 x3 + 50 x 0)(mod4)
= 100(mod4)

= 0(mod4)

-'-Remainder =0.
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Example 9: What is the remainder when 3'2 + 5'2 is divided by 13.

Solution:We have

32 = 9(mod13)

3* = 92(mod13)
3* = 81(mod13)
= 3(mod13)
32 = 3%(mod13)
= 27(mod13)

3" = 1(mod13) e (1)

And

52 = —1(mod13)

5% = (=1)%(mod13)
52 = 1(mod13)

......................... (2)
M+(2)
312 512 = 1(mod13) + 1(mod13)
=1+ 1(mnd13)
‘ = 2(m0d13)
emainder = 2
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