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- The tedious computation of

① Ho(a) , 16
,
(6) where G = "Ki

- The tedious computation of

& Hi (k) where K = Power (GB ,
B
,
c)

- The tedious computation of Bi =

dim(1 : (1)) for (Exercise 6)
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- The interesting Exercise 7 that

= (G) or Z ,
(4) ker(bil

really comes from cycles :

z. c) sample :
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4) 2 (D) + z(D , A] I
= C . (A) + o(B) + ..

= 0
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Ho(6)
,
Ho(k) when Gork

connected or not ; block matrices--

6 : pD

·

Hi(2) : Hi
,

ed :(



Admini

Office hours (X561)
M 3 :30 - 4 : 30 pm

:
Sechomology of differential forms
) singular homology

it's clear we need tools
to make computations

Today : Explain why in simplicial
homology , we

also want tools



Look at 16
,
16)

,
Ho(E) for

G = "Ky" a complete graph

or four vertices !

G = (v , e)

V = GA , B , < , DY

E : all subsets of size I

of



&(6) = 0-forms or
G

- 1 linear combo of

[r]
,
[B3

, [C3 . (A) -> tr (f)
-

basis

Y(G) : I forms on
G

~ IR-linear combos of [V , V]
= - [viv]

Basis !

[A , B] , (A , <] , [A ,D] , [B ,C] , [B ,D] , (D)



6. : [rv]+ [2-[v]

2. Do , (A ,
BJidn (A,] + ---+ (c

,D)

= 0
.((B](A)) +&(() - (A)) +---

[D .B] [r ,c) [D , D] (B.C (BD) (GD)

(A) - 1 - 1 + 100

[B] A 00 - 1
- 1

[C] IO · ....
(D) G I g 11

-
& L5s)
-
"

incidence matrix of G



F)
Ig : incidence matrix

then

22]

= "Graph Laplicaian" : Do

= Do - Do

↑ Y
diagonal adjacency metrix
matrix ,

whose (v
,
v) - element

'

= degree of vin G"



for
- 1 - 1 - 10 00

2 = 100 - 1 + aI
& G I g 11 IO 1010 - 1

S
S

4x6i

12 +

4x6x44x4

3
- 1 - 1 - 1

- 13 +-
= 35 - Do11- -3 - 1

- - 1
+

13
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Co
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↑ ↑
Goky FIRS -IR"

Hila Ker (2)



- G (A ,B) +On (A,) +. -- + &s(PA)

Sit
. (ke( . ) = nullspace (2.) (

A 00 - 1
- 1·I

& G I g 11

O

-
- (5)

3 Gaussie elin
now reduced echelon form

or

had has new ups



morerews E,3 ,
4 + 1

,
2 ,3

A O 0 - 1
- 10

O 1010 - 1I ·& 0 10 ↓

- 1 - 1 - 10

-

add now 623 to 4

& 0 0 - 1
- 10

O 1010 - 1

& 01 ( ↓ ↓I
G C o c 00 I
-



So

ker(2) = E , "I forms that are
u

"cycles
24+ &S (A,

B)

-

My + 26
- ( , 5)

-

C - 56 - (A
,
D]11 - (B ,C]

24

&S I

&

(B
, C) (y + (A , B) (y + (A ,C) (2)

=04
-((A ,

B) - CA.) +(B)



M = represented 8
,
art some

choice of Co(G) (vertices)

2
,
(6) coriental edges)

- 1-1-100 O

M = a00 - 1
- 1 GI

& G I g ↓ ↓ IO 1 o I 0 - 1

-

and

kr(M) is 3-dim



2
,
as a matrix !

IRS RY

ker (i) : nullspace (h) dim 3

rank(m) = 6- Kim (ker)
= 3

oake(m) : IR"/Image (m)
4
dom = 4- dim (Emege (m)

= 4 - 3 = 1



So--e

H, (6) her (2) is 3 dimensing

Ho(G) ecoke- (7)
def
= 2

. /Image (i)
is 1-dimensional .

bi(g) = dim (Hi(G)

·



Exercise 6 !

Compute

Hochti
B

·und &

Host iHa



Hole
.

A

BoD

- Conep(-)



item

Class Ends

2
. ) [A ,

B] - [A
,
<] + (B

,c)
- G

also

G [A ,
B
,c)

=[B ,c) - [A
,
c) + (A ,B)

2
,
G
, anything


