
LOTS OF DIAGRAMS

DARYL DEFORD

1. Commutative Diagrams

1.1.

0 C ′ C C ′′ 0

B

u v

w

ι
π−1

1.2.

1.3.

0 M N P 0

0 M N P 0

id0
id0

i

id0
r

π

id0
s

0 id

i π

1.4.

0 ker(i) ker(π)/im(i) P/im(π) 0

0 ker(i) ker(π)/im(i) P/im(π) 0

0=id 0=id 0=id 0=id 0=id

1.5.

X X
∐
Y Y

Z

iX

fX
h

fY

iY

Date: October 27, 2016.
1



1.6.

D′n+1 Dn+1 D′′n+1

C ′n+1 Cn+1 C ′′n+1 D′n Dn D′′n

C ′n Cn C ′′n D′n−1 Dn−1 D′′n−1

C ′n−1 Cn−1 C ′′n−1

∂D

i π

∂D ∂D
f

∂C

i

f

π

∂C

f

∂C ∂D

i π

∂D ∂D
f

∂C

i

f

π

∂C

f

∂C

i π

f

i

f

π

f

1.7.

0 ker(f ′) ker(f) ker(f ′′)

0 C ′ C C ′′ 0

0 D′ D D′′ 0

coker(f ′) coker(f) coker(f ′′) 0

i

c

i i

i

f ′ f

π

f ′′

i π

d

1.8.

0 ker(f) ker(g ◦ f) ker(g)

0 M M ⊕N N 0

0 N P ⊕N P 0

coker(f) coker(g ◦ f) coker(g) 0

i i1×0 i

i×f

f g◦f◦π1×i◦π2

−f◦π1+π2

g

g×i −π1+g◦π2

2



1.9.

0 Zn+1 Cn+1 Bn 0

0 Zn Cn Bn−1 0

0 Zn−1 Cn−1 Bn−2 0

∂ ∂ ∂

∂

i

∂

∂

∂

∂

i

∂

∂

∂

∂

i

∂

∂

∂

1.10.

Hn(C∗) Hn(B∗) Hn−1(Z∗) Hn−1(C∗)
i∗ ∂∗=0 ∆ i∗ ∂∗=0

1.11.

Hn(C∗) 0 Hn(B∗) Hn−1(Z∗) Hn−1(C∗) 0
i∗ ∂∗=0 ∆ i∗ ∂∗=0

1.12.

Y

X

Mf

i

f

j

1.13.

H̃1(S1) H1(S1, D1
+)

H1(D1
−,S0) H̃0(S0)

3



1.14.
y z

i−1(dy) dy

∂

1.15.

ΣSn ΣSn

Sn+1 Sn+1

ϕ

Σf

ϕ

Σf ′

1.16.

0 0 0

H̃1(X) H1(X,A) H̃0(A) H̃0(X) H0(X,A) 0

H1(X) H1(X,A) H0(A) H0(X) H0(X,A) 0

H0(∗) H0(∗) H0(∗)

j∗ ∂ i∗ j∗

j∗ ∂ i∗ j∗

1.17.

H ′p Hp H ′′p H ′p−1

G′p Gp G′′p G′p−1

i

f ′ f

π

f ′′

∂

f ′

j ρ ∂′

1.18.

H ′p Hp ⊕G′p Gp H ′p−1
∆ ∇ ∂

1.19.

ker(∂q+1)⊕ im(∂q+1) ker(∂q)⊕ im(∂q) ker(∂q−1)⊕ im(∂q−1)

4



1.20.

ker(∂q+1) 0

⊕

0 im(∂q+1) ker(∂q) 0

⊕

0 im(∂q) ker(∂q−1) 0

1.21.

Hq(X,A) Hq−1(A)

Hq(X,A) Hq−1(A,B)

d(X,A)

j∗ j∗

d(X,A,B)

1.22.

Hq(X,A) Hq−1(A)

Hq−1(A,B)

d(X,A)

d(X,A,B)

j∗

1.23.

0 C∗(X) C∗(X) C∗(X)/pC∗(X) 0
p π

1.24.

( 0 pC∗(X) C∗(X) C∗(X)/pC∗(X) 0 )ι π

1.25.

Hq(X) Hq(X) Hq(C∗(X)/pC∗(X)) ∼= Hq(X; ) Hq−1(X)
p∗ π∗ d

5



1.26.

0 Hq(X)/pHq(X) Hq(X, ) p(Hq−1(X)) 0

0 Hq(Y )/pHq(Y ) Hq(Y, ) p(Hq−1(Y )) 0

∼

i d

f̂∗ ∼

i d

1.27.

Hq(A) Hq(X) Hq(X,A) Hq−1(A) Hq−1(X)

Hq(B) Hq(Y ) Hq(Y,B) Hq−1(B) Hq−1(Y )

f |A∗ f∗ f∗ f |A∗ f∗

1.28.

Hq(X × Sn−1, X × ∗) Hq(X ×D+ε
n , X ×D+ε

1 )⊕Hq(X ×D−εn , X ×D−ε1 )

Hq(X × Sn, X × ∗) Hq−1(X × Sn−1, X × ∗) Hq−1(X ×D+ε
n , X ×D+ε

1 )⊕Hq−1(X ×D−εn , X ×D−ε1 )

1.28.

En+1 En En−1

En+1 En En−1

dn+1

id0hn+1

dn

id0
hn

id0
hn−1

dn+1 dn dn−1

1.30.

0
⊕

(n+1
m+1)

Z
⊕
(n+1

m )
Z · · · · · ·

⊕
(n+1

1 )
Z 0

1.31.

0 Z Z⊕ Z⊕ Z⊕ Z⊕ Z Z⊕ Z⊕ Z 0A B

1.32.

0 Z Z⊕ Z⊕ Z Z 0C D

1.33.
6



2. Galois Diagrams
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