Quick ko To Homological Algdora,
ek s firt recall fhe de finition

o} o chan COMFGU)(&%(“U@O@ % a
W clhain Complex

Definition

A CHaN CMRLEX 1o o Sepuenie &
(olian royes C@) &QZ) J@Es@ﬂ\%
With o SepudneL of  fomomorpyh

). 0 o0, Ak 3.20,<0 Yu

A
(3@W\Qﬂﬁmg/> W rken /e @og:O)

9 e called e BounOARY pPERXTOR.

0 (o 0 7
—%C&L\‘_; C{/ —) C(}'_) CL—'Z/_D c e
L chen

Lok Z; :WCC[ %CGB g



B[f lm CCM?;QDJTMHG&GH@

S 099 =0 , We hawe B CZ. .
Debing, ?L (CC,}‘: Zc/gL |
homaol .
A I 6. (C 2

D) L—P\N\‘\’\OY\ lmO\fP%Sm of Chan Oom)p%xes]

£ fbf (A, \91* 3) B).zg%, &3%3 0N Chain
Comploxes | o CHAIN MAP

Cg ’ CPD. — %, S o

Go\lector of Aamomor pje\i%ms

LA, OB, Yo sk o P -0 L

©
AL A DA s a\l
S&mhes

O oL g
: (BJQM‘B—B;(B@%%/H% - Commudodnge



PROPOSITION

Lok £ A, B be a Chain map
Then +  induces & %momwp%%m

i He (me%HK{B,)
foc ol LEZ by Hu %\\owm% DAL
Lok oLGHLQCPL.\?icK o yde
aeh . st Lal-o . Defing

S Q= LHO)
Moreo@r ) TH A, B, omd T, - chain
comploxes  amd 3 A, B, 9D >¢C
we chew rapS , Tham /%MQ 15 also &
chain map  Qmol %"@W%*Oﬂ 0rng-
<w“<ﬁo.>f W) TOf ol A



K% Uhgved\@ntc Chain MpS M3p
boundaries to oundosues ama %d&” o Gyl

EXACT SEQUENCES

ot ABC e abelian goups omds
A B ke o hemomorphisns
The %ngww PygB’%C s calledl

ExXACT 1 Km3'=\mi,.

(%V SQ&\NQN\C}« = QAégM—gg\ Aé_?_ﬁ)/bx\:%ﬂ}
5ocolled. EXACT f AK}% ;5 A

ic EXACT for ol K.

Remaurk
™) @ﬂAlcaB % adk &

b s kel kan= o))



@ HH3 -0
2 xack &/

%m SWXC@'“VQ(Im%
3 >

3) O%;{%%—%O b exadk &
b O feomOrphiEmM .
Ot D—@Ag%LCQO Lo
Crack , The nbedding L A<sB
ZY;OL Jrg:b Bt oN ) e 0m
morprwE) %@ g—}(‘,



R uack Sepudmer 0->A93 5C N

5 Colled oo SHORT EXACT SEGUEN(L
(SES).

ek cﬁol%ofﬁo be chain  Compluxes
bk LU e, § B -, e than
Map's - We Can look ot The SeguenCe

05q. 28 be—0 (%)
Wo S Hrak s &Q&\XU\U s exack
2 vnezZZ 024 >6/2‘>Q >0

s Qxad.
Mo call ) o SES of chain Complaxes.



THEOREM
Lok D“%(Pg.i)goj@%@_;@

be o SES of chain Compluxed. Then

L omduas 1 LONG EXACT
SEGUENCE 1N HONOLOG.i

QH &d’v) AN (6)— ol C. ))

( () W, (8.)> H,\(t)
—— )
oW, &m M (@) 3 H,\,m

The  mmomorphigm 0y - Hal @)= Hn.,ﬁﬂs
o called Hhe  CoNNECTING
HOMOMORPHISM.




Proof
Lot's oxamin®  whak Roppens

JK%L«CJ\OC\V\QMQLW O\L%th )oamd/

¢

\MQ \/\)H\Uv MHQ ((}* HPK/E)—A)HPJ(QA)D

o ollows.
Choose o Cyde CQCP

(ke 3c-0) sS4 Lel=p
%f’ &) C/r oo q S\MOQCJHOI\J 30
JpeBp sk i (b)sc



dintey /X?)(b\:?(d(@}:?&@)
o(o)e ksmﬁ =Im .

Define, Oy (@ “Lwl

CLAIM: ¥he defirubon of 9, I
famo\« e. it doesn'xs depemds OM
Yhe choice of C (with L= h"‘)

o on The choi@ 04)' b .



ool of clim:
T firt C ard appot ¥hats
Coy(6) Define o' as before but
waim% b .
ﬁ(b'b‘) =0 (SMLL 06@ JJL\D)>:C3
= b=b' ckang-Imi, 50

bb' = L(a) for some @,CAp
Ib-3b =0 1la.) - L(@ab
Bt Q- - il - ila) - ila-a’)
o Llad)-o laa,). Sina L TS
1/;\3/;(7@‘\/6) 000 =0 = LOQLEQ']‘
'l How nok that Hhe debahon o3
d, » W\MQ/\(\dﬂMﬁg C (wg%
Lo)- o).



Considuy- amoHan %d& C'éqg Wit
\:c;‘}: 57\ ‘
:> !C/l - /C/‘i/a&ll’
Sinw : W Swrgechie W MYy closost
6w 6%\>L)W N NHQ\AUDH -c"

Put
b i=h +0b"

8 ()= 3‘(\0\—%‘ @B’B = @Jrad(b’D _
=c+9c’ =
Qs bb' Murves o am elgment Hat
ok to © b{) 5 Nou Con (L.
A Hhon fake s Unigu O\‘GAW
Wit alal)=ep' . Bk
b =9b4 b S ok



e
(o) =21 =95 - ala)

Sinw U W myeire a'=a
This amelulin o prmof ol e Claim.
CLAM: 9y IS omamorphism.
Prool  of  claim

Lk ete (p b AwWo Q»jcﬁm

From V@W{&@ipﬂr %, we Hhoost

B B 0 e Ao BN, &“(Oﬂc%t

O (2)-0b"

Thun 2, Lct|-Tat] oy Tet)- Reall}

To opely & om Coe [ ~Tet o)
o con Choyye o€ do oL

o roprostrichie O\ 1celc)



j 5484 (8)+y 5= 4¢" am-
L) Ll i) o8-8 =
5 (¥
=y (L) L) EOL/\ArOZ”}‘ L a) er[ori:j
= gL\ - 0L}
pm@& Hhe daim

PROOF  Yhot the \0"\3 Segutm

CH () h,(8)3 Hm(t))

C ()5 (@%Hh(“
Ca Lk )
TRESCIN (@3 = H,\,(H

S exack.



We  wuet vy % stalRmenty-
Iy & KNG KA ClmAy

]mdéé C K%, KD ¥ C_\w\j;)

By € Ry amoe ke, SIm 9y

Q) Ini, C KL 4
This  Jollows s 4L =0 imph s
ok 4o 0 =0
@ \W\&CK@U\ O

Lk petl(3) and Uk beBp ke

o cydde  wihe (PELbY
Ry



(®) 1n 9, < kan Ly
WO muk  sho ok L 0y =0.
H%%MQW CeCp I3 @ Oﬁ}((\)\)Q/

Ly 95 L) {};K@\X who e Aoy
v Sudh ok EK&\JQ\Q )Nje(\wu
jlo)=f =
L9 L\ - Lila)|-Lek]=0
&) \&M@*C Ay -
Asqume Tk )y T5\=0, whas b
s o wde Sin g bd-L ol
it follows ek Jlo)=oe for Pme
ce Cout Tik b with (’)Cto‘\:c_



Mok Hak

X (b%b‘};%‘@-g (26') -
=9C v%(gﬁb‘\) - 0C-9C=0
35 Py atkness b W SES

Jo Ak
Lla): b- 0
Lo WS RO hek a_ 1S @ %Q‘Q:

5k (a):3b-0gp=0-0=0

Sin@ | 4 inponve, 9= U

= {1 (Lo ) Tila)) Lo-20)

=\ b € In [Cy) " Lo



@ \&Q/\L\LC\W\g%

Swppore ook L, =0 =

J@)0b  Aor Some € BE-

Tk Ci=a (b). We hove

)95 (B 9o ()= 4x (a)- 0

SN %C\Q:\\)ouo SIS

=)
O\Q%\MRQW GQ @y\ favEQ} QEO{X

) \andy M

Suppose 0yLC ) =0 for some
%&QL ceCp Chgose beBp A
ngQ;/C , G e A(L] \’\)H—P\

() 9b.
Sinle ”&*UA:U@:O )@:9a\



o ML OS’QAP‘
Now - 00 ()= 10a ~ila) =8l

= 3 L \O-)L(OC\BZO
i Soliods Yot o dd) s a

Qele.

We  havg
6@?KQ£D:@@Yﬂ%&w>‘
\

9
= Jlp) =R
amd e o
\A*[bﬂ ) - Tel.
n
Ths Xind 6? method %'é WQ
w called DIAGRAM CHARING



A DDE
L NDOM o ’rheove,m SES 31 ES
S Q/sgox 2 @ 45 ¢ —
)
¢
4{%0 é’ V\)
- - £, =0
. )%\9\7 Chain MopS st The Chaga
M’\z commitn TOr Vp WL I
0. CommutecaX dlokgm/m

Th Q
VQJA WL dotain Awo |ES n ooty
e oS b0 ANER) Thom hat  Mmakie Ei/

Hh Lo MR A,



/5% b* f% x
= HP((PV)_—Q W(3>2{’9 HF( %.>E’Hp~[(d)ﬁ>?
R ot

% HMML—*% (8 55 1 %f)gcu,g.(wé.\*
‘Fm?v

)& @) commuits becouse (DR (T) om the

Chasn Looel. Lot

To Pt mmmu;kmmgjﬁ DJS @ “‘

b pe & be a eyde.
9, H0=Ta) Who 0 €Ay With)

(o) o), whert 4(bc
GM\%]&M %((l} Fim%@g,
) defynirev
MO]DLO):%OL@C%QQ(@Za %(Q o
s
Gngh |
) m%(b}:%oé Q@:JMQ,



T oo Huk
al% 0%\* ¢ l: ) %\ i@b (QX = X_{Zk 0)): J;;Q):

Ao e\
- B
THE b-LEMMA
Lok
Aﬁ@?@%@ﬁg
L & w/LQ

A7@404}4”

5%<XKMWWMN®wmmﬁ

dbeliony  gLoupd vith  exad HoWs

O & b0 me Wm\;@&q 1S SuHche
=) C e W\)f

<j€fbkﬂmbwwm& ¢S dyechif
=) C e S\Mj&@h\f@ |



@ | % O\\E\O\\Q W‘\Sow\ovya&}.mg‘%

C dp Gn Lomorpimdm

Definition

Lok g0 A B be thain maps
A CHAIN HoMotoPd  fom © o &
s o mpuenc O homormerphms

Tor m\%d}v
Wok‘l Ry O 1%{
o ‘O% )AF 703rp
%«?& %q* 0@*( %2'/5‘* gﬁ
oLl — %@%rl“ B >%P\\ o
E X

Lk £ g X =3 be o mapDd



Pro, D= )  (priam opoator)
P s o chaun %mwﬁo% fom Je o e

p chaim map T, 28 0 o CHAN
E@U\\/ArLEMC/E ﬁé R oy @ dhoum (NopP

%»r@e Sdu, ands chaim femolopite
oy AU

Two Showm C/OW\{BQSUXQ/J o dhauen
Q&\)ﬂo&mﬁi { Hou W @ nain

piwwm&mt oo, Thum.



g\DIrOPoSH‘\ on

PYOQ% Y
ot £ 4
lor @ be a yle 9a=0.
Thom, L
gla)-Fla): awmmm

= 9 (fulo))

\ i
IS a bowm&ag

= E%W)] =L fla)\ = AN up



