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i+j(Z) = rem(i+j n)
i«j(Z) u= rem(i-j n)
The Ring Z ) The infeger interval 0.m)

under +, - () is called 7
the ring of integers modn |

Z_arithmetic 7 versus 7.
3+6=2 (Z,) r'gk) .abbr'e.vs re.m(k,n)
9.8=6 (Z,) r(i+J)=r(®+r()) (Z,)

i+ §) =r() - r(j) (Z)
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B o E(mod n) versus Zn

i=j (modn) IFF

r(i) =r(j) (Z,)

(i

Rules for 7,
n

«j)ek=i<(jek) associativity
lei—1i identity

iej=jei commutativity

g Rules for 7
n

(i+j)+k=i+(j+k) associativity

O+i=i identity
i+(=)=0 inverse
i+j=j+Fi commutativity

e Rules for Zn
distributivity
ie(j+Kk)




Rules for Zn
no cancellation rule
3.2=8.2 (Zm)

3 =8 (Z,,)
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elements of Zn

relatively prime ton

o(n) i=|Z

n.12

o Z: .= elements of Zn
relatively prime fon
ic Z: IFF ged(i,n) = 1
IFF i iscancellablein Zn

IFF i hasaninversein Zn
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Euler's Theorem
K™ =1 (Z,)

for ke Z:

n.13
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Lemma 1
R
for SCZ_
keZ
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For i, jc Z,

i,jez: IFF i-jez:

@oee

Lemma 1
ke|=|s
proof :

S, =S, IMPLIES ks1 — ks2
since k is cancellable

Corollary

@ece




©:%  permuting Z9
d(9)=32-3=6
Z,= 124578

:%  permuting Z9

Z,— 124578
2248157
7751842
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5% permuting Zg

Z,= 124578
2-24815b57




'5: Proof of Euler

HZ::HkZ;‘
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Proof of Euler
I1 Z: =11 kZ:
=k 117z
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Proof of Euler

1 —
k¢(n)

n.25
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# Proof of Euler

1 = k!

QED
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