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Last time
- Today Next time

. -

• Finish logic
. Modular arithmetic . Continue

-

- variables
, predicates ¢ properties

- quantifiers : t.tt

' start encryption
' Prof

- encoding a→o
b ,

- encryptmi
25

°
1

x→ ( xtb ) nvdn 1
1 /

- 2

×→ ( a. xtblmodn 24µgX→ xbmrdn

. mod fmctuin

- arithmetic on

a circle



Definitimofnwd
Division Algorithm : Let a be an  integer and n a positive

integer
. then there are unique integers

q & r
,

o±r< n
,

such that

,@

£

a= niqtr .

�1� 3 5.12+35 #÷
3

mod : remainder after division I

�3�

r

A mvdn =
' ' remainder after dividing a byn

"

= r in the division algorithm
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Properties of modular arithmetic :

�1� ( atb ) mud n
= [ ( amodn ) + lbwdn ) ] nwdn

�2� ( axb ) mrdn = [ amodn ) × ( bwdn ) ] modn

�3� - a mdn
= n - ( a modn )

�4� If a mvdn = b modn
,

then 3  Integer k

such that
a - b = kin Proof :

!!T.IE?nIsTnIb@a=qintr-
- b = g. ntr

45 -

9- b= ( g. ntr ) - ( gain tr )
= ( q , -92 ) . n

= k . n where k= E
,

- Ez



Exam

�1� ( 40+39 ) mod 11 = 79 modll = 2

"

[ ( 40 mdh ) t ( 39 mdll ) ] nod 11

11

[7+6] noand 11

:

�2� (40×39) nod 11 = 1560 nod 11 = ( 141×11 t 9) well = 9

"

[ ( Yomrlu )xl3swdu ) ) nwdll

: 6 mi. mrd 11

11

9



�3� ( 13×6+4) mod 11 = 82 med 11 = 5

11

[ (13×6) mdll + 4 nvdll ) mod 11

11

[ ¢13 mdh )×[ bmvdh )wdlD + [ Ymdu ] ) nod H

11

[ [ 2×6 ) nod 4 + 4)mea +4 ] nod 11

:
S



�4� 132 mod 11 = 169 nod 11 = (15×11+4) mrlll = 4

11

[ ( 13h11 ) × ( brwdu ) ) nod 4

11

[ 2×2 ) nod 4

:
I

�5� 134 and 11 = 28,561 nod 11 = (2596×11+5) mdll = 5

"

[ ( 133 nvdll ) x 1132inch ) ) nodll

c"4×u)mdi@'38#311 137 =
134'

13h
.

131

16 met 4
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