Def: The index of o subgroup H< G is [G:H]=la/Ml
Prop: All cosets of H have the same size.
Consezz,uen“y, 16| = HI[6:H].
Pf: oH — bH }
bijection
g bo\"g
bo\"'g’H 9
Both sides are oo unless [G:H] = r < oo, in which case
Gl=laH v laH
Cor [Lagrange's Th): He G and G Finite = [GI|IHI
Cori aeG = lal|lGl,
PE: lal =Kol <G O
Cori |Gl =p prime = G =Cp is oelic of order p.
PE Pick geG with g #e. Then Igl=1 or p
gte = |<3|=P = G={yp. O
Prop: @: G — G’ homomorphism =
1G] = lker |- im .
Pt im ] {nDnGMP'l'yllwcilners of ¢}
G/Hl for H = kert
Modular arithmetic

Mt I:OY' a,b,ﬂeZ, a = [3 (wmrx n) i-{i a—ben/

a+nl =b+nl
a=b inZ/L
Lewwa: [Z:nZ] = n
P Division with remainder: m = qn +r with 0¢vrgn-I,
Q. Z hos +, x; what about Z/nZ ?
Prop: a,bneZ = a+b = a+b
=ob are well defined in ZMZ.

ol

and =




E%_. n=a 1/112{5,_1}

evens odds
Larmiliar rules: even + even = even even-even = even
odd +odd = even odd-odd = odd
even + odd = odd even-odd = even
Eg n=lo last digt of 2179 +83¢=? F+¢=15=5
2179 x 836 =7 9 x¢g=54=/4

54; (\c|oc_l< ar‘iﬂnme“r]c”

E%_. We_el(t)lqys.' What olay o~p the wee[< wi” Sela‘('elmher ("f, 2024 be 7
T[nu =0 (vnorx 7) 65 = (:’ (wmrx 7)

Thu +368 = 5+4 = £ = B¢

sl g

Sot
Pt Need a-a’e nZ .
= a+b = o0+B8. But (a+b)-(0+K) =(a-a)-(b-F)enZ. /

b-b’e nll
ob = oB. But ab-aE = ab- aB+ak-ab
= a“:—B)+(Q—of)E O
m n
nll. nll
Note: 7 has + associative commutative with inverses 7 - T
rin
x ossociative (commutative) distributive over + rinﬂ Lmnnovmrr‘nism

O. Zwl*="7 When s w invertible? & am=1 (mod n) for some aeZ

A. & ame 1+n/

am = 1— bn § and beZ

=4
S am+bn=1
S

’7 jcd(m,m) = 1.

Q_. music ‘H/\eory =/

Z/2Z =1{C,c*D, D%, g8l  w =+, b=-1 s0 A*=8" op notes

vd d

, octave + 3™ = 3 : = weans  Sounds like”

cirde of Fifths: Z/0Z = (7) since gcd(7,12) = 1.

octave = unison
cT.

AR U
on |<ey signatures: up one ffth = +7= , down one Fifth = =7 =’ ...,BE F,C,4,D,..




