
updiscrete

I
. 3of is
(a) 38 d.v7 = 5

(n) 38 not 7 = 3

- 38 = 7 .8+
-42t

-38dr)=6

-58 wadT = Y

2
. 13 = - 8 (md3)

Defi a= b (rotm) E
m(b -a

(a) 13 - ( d) = 213(2)T

[h) 5/21 ? F



27(2) ? E

↳time McClarArithmetic

1
.

e
.
Arithmetic in

En = 90 , 1, . .. n- 13

a Ob = (ath) rodn
28b = (a-b) voor

a Ob = (a. b) not

min1aDb =

a not
exist
ButIf d is unvertible in the

Then

D b exists and its unique

② = @t



T* SxzYn : x invertible

= Sxe4n : acd(yim = 13

El Find 5 12 In if possible.
(a) n=<= 91 , 3 , 5 , 9 , 11 , 133

2

= 90x = 1

y = 95) = 97 X

y
=4 983 = 2) = 13x

y
=5 985 = 45 = 3X

y = 9 = 989 = 81
= 11

X =
1) 9511 = 99 = ) (614)

= 11
.



#n =2)

Da = 9112 , 4 ,5 , 7 . 8 , 10 , 11 , 13 , 13,

1617 , 19 ,20 , 2.2 ,23)

DNE
③ n = 595 = 5 . 109

↑
595

= 91 , 2 . 3 ,4 , 6 ,7 , 809 - -

14581 = 132 his !

Use EclideanAlgathmi

qcd(545,9) = 1

$545 = 9(60) + 5

-9 = 5(1) +1

⑤ 5 = 4(1) + 1= scd = 1



③ 185- 4
= 5 - (9- 5)

2(
- 1(9)

2(545- 60(a) - 1(9)
Is

x 2
. 545 - 121(9) = 1

- 121 . 9 = / (rad 545)

=- 12) = 424

Ele'spho fruction :

For us ,

k(n) = 12



Em : I can he computed

as follows :

If p prime , k(ph) = p" -( - 1)
③ If acd(mm) = 1

,
then

↓ (mm) = d(m)d(u)

&roof of (a) :

4 = SxcXprl acd(x , 07) = 13
= (x +x()pXx)
((x + (pr(px= 3) =

12 - 15 x 402 : p(x

pr-app .. - - Ep



Spx1x = 0, 1, 2 . - p= 1)

#
1 = ph-p =

pr-(+1)
Ex) (a) b((4) = $(2-1) =

P(z)q(z)
=

c
(h) p(27) = 0(32323- 1

= 9.(2) = 18/

(2)4(545) = 4(50109) =

q(5) -4(109) =

i = 108 = 432



(d)d(20) = d(22-5) =

6)(2% · P(5) =

2'(2-11 · (5-1) = 8

Geek : 228 = [1 , 3 , 7 , 9 , 11 , 13 , 17 , 193

ExponentialinIn
b

910
as
b- (Calcre)

12 In ??

El Calculate 310 in Dn
595x1047

(a)O :

30 = 1
,
31 = 3

,

32= 9
,
3 =27 = 7

z4=3
? 3 = 7 . 3 = 2) = 1.



35 = 3 . 34 = 3 . 1 = 3

36 = 3 . 3 = 9

n01 23956789

In492139) 13971 .
%

I
See z4m = 1)mod (d)

for all ma

m
= 2543100=

(=) ⑰

35 = 1
,
31 = 3 , 3= 9 = 2

33 = 2 - 3 = 6
34 = 6 . 3 = 18 = 4

35 = 4 . 3 = 12 = 5 (2)
36 3 .5:15= 1 (mdd)



/(n)51512t
~

repention in
6-cycles

36 = /
inDu

396 = (36)"=

3100-3963-4
100 = 4 (md6)

3500 = 2 (w)

500 = 6(83) + 2

23 30= 1 , 3 = 3 , 59,



3" = 3 - 4 = 12 --

/32 = 364332 . 3
↑ ↑ T

(a =

)z3 = (3)34 = (39 (38) = 342↑2 1z" = BY i
1"

= 144 =6

92= 8) = 12
18 . 8. =

3 God 23)

Am If XX Then



yk = 1 (wodn)

(Grop Tear)

=23 = x = 3

G 23 prive

p(23) = 22

M 34(23)=21 (nod 23)

3100 = (322)2 . 312


