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Euler's Function
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‘8  Euler ¢ function

o(n) := # ke [O,n)
s.t. k rel. prime to n
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;= Euler ® function
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o(n) ::i= # ke [0,n)
s.t. gcd(k,n) =1
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Euler ¢ function
gcdl{n} ::=
{k € [0,n) | gcd(k,n)=1}

so  ¢(n) = [gedi{n}|
(some books write
n* for gcdi{n})




“&/ Euler & function

gcdl{n} ::=

{k € [0,n) | gcd(k,n)=1}
gcdl{7} = {1,2,3,4,5,6}
gcdl{12} =

{0,1,2,3,4,5,6,7,8,9,10 11}
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"&  Euler & function

"% Euler ¢ function

gcdl{n} ::=

{k € [O,n) | gcd(k,n)=1}
o(7) = 6

gcdl{12} =

{0,1,2,3,4,5,6,7,8,9,10 11}
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gcdl{n} ::=

{k € [0,n) | gcd(k,n)=1}

o(7) =1{1,2,3,45,6}
gcdl{12} =
%,1,2,3,4,5,6,7,8,9,10 11}
"% Euler ¢ function
gcdl{n} ::=

{k € [0,n) | gcd(k,n)=1}

&(7) = 6

o(12) =

I{ 1, B, 7, 11}
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Euler ¢ function
gcdi{n} ::=
{k € [0,n) | gcd(k,n)=1}
o(7) = 6
(12) = 4
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‘&% Calculating P
®(9)? 012345678

k rel. prime to 9 iff

k rel. prime to 3
3 divides every 3rd number

so, $(9) =9-(9/3)=6
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Calcula’rmg 0

If p prime, everything in
[1,p) is rel. prime to p, so

d(p)=p-1
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* Calculating (j)(pk)
01,.p...2p,...p%p,..pk1

p divides every pth number

p¥/p of these numbers
are not rel. prime to pk
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Calculating (I)(pk) Calculating (I)(pk)

SO SO
quculaﬁng (I)(a . b) EE Calculating P(a-b)

For a, b relatively prime, (I)_ <|>(3=) (z)((34)4)

b) = - o(b — '

d(a-b) = o(a) d(b) AN
pf: Given as problem. =2 (4-2)=4
Also later by "counting.”




Eiﬂﬂ Euler's Theorem

For k relatively Ly
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