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ϕ : G → H  "!�#$!�#$!�%'&)()*,+'#.-)+
ker ϕ := ϕ−1{e} /10�%3254�!62 ϕ 780�%'290�:

kerϕ / G ;<!6%'#$=�:?>@0A*B:,0�%
a ≡ b (mod kerϕ) ⇔ ϕ(ab−1) = e /"!�2)C6%'-90�2)D

π : G → G/ ker ϕ
a 7→ a kerϕ

E %'!8FG0A7H>'*B!�2JIK+'-)%KFG0�7L>@*?4
M
ι : G/ kerϕ → H

a kerϕ 7→ ϕ(a kerϕ) = ϕ(a)

N 28FG0�7L>'*B!62OIQP�*,2HRS0T>'>@-92)CUM
ι = ϕ : G/ϕ = G → H

a 7→ ϕ(a) = ϕ(a)
IQVW0�+G>@7H:X=8+'+'0A2SM

G/ kerϕ ∼= ϕ(G) < H

Y[Z]\OZ]\OZ^���`_�ab��c�d9egf IK78=82)!62)*,+'h�()0jik0�%3:B0AC6-)2)C�M
G
↓ ↘

G/ ker ϕ → H
ϕ = ι ◦ π

lmT�X�n�]��To
ϕ : V → R Ib:,*B2)0�=�%'0qp"R)R)*,:Br)-92)CUM
W = ker ϕ s`0A*B:,%@=8-)#

dim V/W = dimϕ(V ) V"=�29Ct4�!62
lmT�X�n�]��To

π : V → V I E %'!8FG0A7L>@*,!62SM
V = ker π ⊕ π(V )

π(V ) ∼= V/ kerπ

lmT�X�n�]��To R : Z → Z

n 7→ n (modm)
VW0�+G>uI �@T�$���wv]x�T� M

ker R = R−1{0} = mZ

Z/ ker R = {r = mZ + r} = Zm IQVW0�+G>@7H:X=8+'+'0A2SM
π(n) = mZ + r = r (n = km + r)

ι(mZ + r) = ι(r) = r��oy�z�
R = ι ◦ π
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