3203 Algebraic Topology
Notes

Based on the 2018 spring lectures by Prof FE A
Johnson

The Author(s) has made every effort to copy down all the content on the board during lectures. The Author(s)
accepts no responsibility for mistakes on the notes nor changes to the syllabus for the current year. The

Author(s) highly recommends that the reader attends all lectures, making their own notes and to use this
document as a reference only.



MATH 3203 |

O83-01-18

| A%&é%%wém/\ Hof £ tioon
//Ua{»& ég_%eu&m__é’éﬂlﬂ[; 1007 trxarn.
| 7,@@%_21_@_41_22@%)

Frincaid 1885 ’{) A%@é@u’m@%

:Bnmw&r c l9lo

| L:?/J:cwéa 1925 — [9¢0

!F/ecM } Conscall. znd  Briat Skt TQ)@’%SI

Hauederlf ) |

(
A Combinatoial booduckion to Toprogy = M Hoske  (Grvec)
: O-dim
Po— o M/L’\U /é[ac/t
&,; 2 - Sam;pfn fD IxT
Al I Na.év&!
._ LN 3 simplen } [ I~IxI {
= | L =
|
)

K = /Vx SK) h-ﬁlf‘

L) \/h__,,_.o_ A Sezé {\/.é‘(é?/)‘ Séé)

) S Sia set a/ %mée anm;ﬂ_%_éméz&dv
el

/aJ fvié Sk éx aﬂoA v € \/k

(b) fl V’esx M@('CCO', 73*—&‘57.4%4% 'z:é'S_k_

V&w%vefé&xs@éaj{}(

wah Svﬂwézxsﬂé oﬁﬁK

|
|




éxéﬂf,é@

I /A' o I»
A= [fo 1}, i} m, f0,13 1 )
™
VM;;Z‘ 31/"/y(l/x

A,

A /_)‘0, 23 S'Az)

Sat = {103, {1f, fo], {013, fo,2] fi, 27, fo,1, 2§}

e

Lot K’(\/jc,. Sk)

U e & defne Aimle) = | ol - |
[4 7

S dim jvi =0

Oz-*m {V_.w,f: I

af.‘m Juv,wi = 2

%a stundacd n- simplpe A

= (Var, Su) 0

VA" - }( O, ..., l’L}r

San = Joec o n} o+ &S

. ﬁ.&_&@m cele S':

/\__ =5'0G) A - A
“ ' ﬂu&% meoring !
= {0,128

Su=j{03, §15, §25. G0}, jo, o  fLof§

S'(4) - 3! f]z Vs = 0,1, 2,33

“ ' Ssul = f03, 313 {23 £33, fo, 1f {123, 52,3}7.50,5}/3




MATH 3203

08 —ol-18

EeERTet

5’(") i Gifo(i. md n SMM/:&?.

|
|

| Sh
Baoie ﬂ'égoAl—re z @4&%_%%@@@@
|

Vgn = FO, o onid

Ow = fxc ot ixtg . x| <ni2f

O 50 aoic 2 sphee
l S = mz rma% pFrina
| P v J
- VMM seb - fo 1,2 3¢
| Sipnlen scb - f?of f13, f23, {33, {03, jo.2}, 30,3},
5:,23, IR B AR S D) S R U
Jioleel D3t f/#z_}sjj
g vectices
4 /’J;}n?ﬂﬁ'_cm
4 7- mmp&'m
O

Z-{/é K= /Vn J’k) lee o &wmzaqLM_[me.

ddr/zt 6170 /néﬁg( we m/( m@fézpé

b) A vecdor Spnce Cn{]/(l /‘ Cn(K, F)) over [F

i) Anear mepga O : k)= -G, (K) /4>,/),

P

I./V} v = j'v,,v_,_, v,‘é’égx sz;z(a)_zlmw (zfé;fﬂ_rn%l

[ P T A A AN

e doazia tbors oo Co(K) are “syobots"

LJ‘\/ Vi Vn] e Ca /K) éu(‘é_zﬁéd EW—M V(T(n]]-f)'/;}%h/ﬂ')‘[vo_..,.# Vn]

IO&IOAL M CVa V.qj (@) Aﬂl Ve = Vs 3 r¥FS.,




f /Nﬁ alé Slﬂ\%&/d«é ‘}Ma/é VM /%4.4

e aw,é Zero/7

ke K=5S(3) = A

3
(=4

Cln) o 3-dmpsniocd sl boama Le) L1131, [2]

CIK) o 3 dingninab. el  basis [o,/],fo,;] Ci1,2]

2,067 5
~ A\ -(0,2] = (2, 0]
og\\ ()
K (021 -
a
B
0u: Cot)—> Cot (K)
/é'xmﬂ .
Inlv,.,
2[/12] = [,21 - Lo,2) + Co, ]
Zz, 2 - O
= \, o / P oo
- _ P z 4
P S V-
o =~

——————W[lﬂ(ﬂwc s Aﬂ,mma )

Onor O = -
Py o P o

- R

E 9407—:’ aﬂ-/nan = O oa #Arln /éa@_fé‘m&mf

9/!-—1 an[_var...’. V,,,_] = 94-.‘/2-("7’—[‘4:,. U Cf,-u’ VA]/]




MATH3203

08-01-18 | " _Ne oo Cmirning”
: S (P /\g
7 Vel ot
0

PRI TN, 7(:) (09 500 o0 5 A

+ Z ("l)S—‘ Cva",“', Cr ptey OS PR V.n7

S=r+|
l Since. Ve sa DMugrine

| r . 9)
50 0’].#4 gﬂjb—\/a'. V{l )‘ (’ +SEV aviy s e L B '._V-n _|
S<

| ; b L o [, G O s
_(:j\ femJ{f k=s, L= rf<s ﬂu,.« k =y , L=s

| s 2. @ )”L[ v ey N ]

l k<l

| Z( 5 IEV Vi gone, \I);,...r Vn]

| le<!

84/6 B: = A = gr!-l &" EV,,__ e, \/n-'l = O 5

TK Sam»ﬂ{or/raj M@X

anﬂ /K) ( (k) Cn— /K) 9.4'9.5.;.:0
) LL é.

Lop

|' I"W/Jﬂ-pi) < K&f/(),,

'st/%)é C//{) VM&YWMM

|d¢ﬂcmc(£/~3

o lo) < hecls) (= CalK))

._Vdaé:« Wm "n —M%"

Y,

72&_1@/5 AV

Bl
| 7l ()




%n

K /\/k . S , Sfmadg_@[ C—m«m/pg /%)r J;//,/ [)

&AM Ha (K) = Z@/J)/ <yt M% rene

1‘—""/&?"* ) m% me/[,am/é a

/OY' Lm({e A{q/k F) /b% ‘;175?1 /.._rz_.a/ /é 5&Im F)

€. i ,
”n/K.f) = n W o/;i K(/\ﬂ% co%, m[

[st o*éjeaé‘ve : Lad ok %J}—\) Ao m'n'}ou:é' //%mg Wo HAsiL Y

O
Rﬂt&// ﬂé/hf
A( Vmév &oéc;ﬂgce @/4 V
\/A,(—fx+(/ 7cc\/f
L, S&é 04 comels agf [/(_-gn
Ruke o/ Egualidy
x-*&f :7(,’*&[ & k- é&(
\// U o ﬂa/éb% A ve//év Space
()

A&%AM i et 4 ot = ot + Y

‘Mﬁ%ﬂé@é‘ex; Q/x*ﬂ)u: Ax+ U

Zecoi O+ U = U

‘é.
Oé%ﬂf (e %@/c A Cd/nn»_;_&vu{c.d/l 4 /}u’bj;%g[/z?

bV —s

47/1)= 2 4 L/

féﬂ%_&k‘a_m se Tonlb) = Vu

.-b/oc - % 2+l = U & 21Ul = O+U & 2-5-0 e

ao /(er/f?)— ﬁ(

|




MATH3203 |

03-01-18 s vl
12% B Pl 4
Z«/é UeV e g verkor suéaﬂa’m
/% //ém /\/] 20 %méf /%ML
s (Vi) = diml) - i (1)
2
| Kernel - M szm :
Vet Kech * d:mrmé = domV L
#‘-?né.‘m U + dim Yt = don V
Q :

r/zém)é Muée W%WW
i /m\m /86 ﬁrmap@)

"Hn/}( JJF): }(é?( O /znc?.u..

Hels': E)e Hels?)

! 2

5 = ‘k/-‘lbf_z m;//z{é r'm@?mj

|

[}

e ic (5°) io 4 -dintugional, Loz m m m ey

052} & b=, baevor[01), fozL[as] f’ZJ 0,57 czf‘sz

LCstZJ o 4- pém L L’O I z] Lo, / el [ z 3] [/, 2,3;!

I e o s

&ﬁ’z] = [2]- (ol = —e, +e;5
L0l [5] - (o1 - e te,
}9,[5’4} I T
DUY¥s): [3)-L1] = -¢, +e4 .

)z [3) -[2]= — o5 +ey

|




WA 0 o o

[ o o -1 4 5 1> ceduce !
o « o | o -

\0 , o | 1/

= (72 5 S 05) = /[p08 7 22
(co P oev] legneal)

/‘,A‘mkerd -

Aipn Tn d, = 3

D (E): [1,2]- [02)+ [0,1]= Pu-¥ +¢

(92(52): E/J_3j" [0,3J+[0;’j = - ¢ + &

JZ(ES): K3 3]’[0..31”"[07, 2] = Y-¥s + ¥,

Jo(Ea)z [2,33-[1,33+[1,23 = ¢, - Yo+ ¢,

pdyix of

Jo o
// 1 Yo o /o TN /0 L0
-t 40\ = e '0\=o o 00\
R N N N ]
l__ o o 1 ! o o ! [ ) oo N |
2] oo e/ 1oy o7
Ot 1 c_o 1 . O o 1 i
o 0 oo
I = /o o oo ! o
o o o o i
|t o o 1 _%m /(efaz -’/
o | o - —
o0 0 | 0O AOL'M J«ma}z‘B
0L_VVI }(Zfaazs

= :Ejf“’O?z = }_(efgl

o H(S): K O STrndr = O

0=Cy %5 C, 955 ¢ e (s* ) =4 k-0
bols*) = Kee Do /0 = Koo O o k-
dim Ha(5%) = | /F k=2

a2 L — o=, i /0 k>3

(5D o/ Tod

dim 11 (6%) = 4-3 =




MATH 3203 ‘

10-01-18 |
%maéaa[ M@m? &1 — fvé(/éhr 5.&?4&/3?
kawm( simplicig mag k MO('LMMW
X \ L (Ce) = Kee (D))
\) s I"”fanﬁ)
[ (Casé() J) W g
Gal) = (e (X) Sz o) . D= D Cllx) e X))
Egi.,w/v&
Hols? ) - SF  keo
@ lo L k=1
LR s
| [0 k33
va‘nghfmf j
l#h/X:f)= B0 e comaded ]
EH’ZC

«S’W ,{ X— y««o a é?n%aaém

|M¢ aswd&'wé A »l.duf MALD

| Hold): Holx)— 4,(Y)

maaom)ﬁL.@,

J

XL ¥ Z» =

u
"50_1

|

Hﬂ!

) 28 1 0y) P z)

\__//

Halge7)

rgm_{ éb\ﬁ

Mﬂ/ﬂ 1) = Hals)) - #//)

2 Hall a’i % /af#/x\




ol

X = /Vx Sl Y= /Vy Sy) Sz?vl;ﬁé&i@[ complenco
Bm a Sw‘ﬂgeéda‘(_maﬁam 2/ X—= Y / Mlar & m.%gz«m

j éa % \/ -7 \/y AN Su// A ww‘j ’éﬂ’é B

%/r)é S’y .1 € Sy

el J/ga-)e&y

Siprplicen 2 Sfﬂ';%'cm-

X —> X

°1 £ 0y 13

L1, L1

¢.q, 4[0); S {/S) o, J//) 2 ///2)/
/;/;/Am_uﬁé_aLM / XﬁK

Mmm 9 . Jo I, 2, 3?—9 2‘0/23?

alp)=1 , af1)=2 , a(z)=3 4/3)=0
J V) = g

J
a0 /Lafc{ Sf/m}w[f&ia,é boccaene )5-2; 3_? € Sx M

al(i2.3) = §3,0] £ S,

X = ({01, 2, 35 S, )

fz', 55—:

Sez fiof fr] fet §31 Foui fa 2] [o31, [ 2} fl3f,

7

0,230 fo, 138 ji23 ]

Y= A

lonaidee fiX =Y , Hol=0, Hi)-1, Jz)-2, Ff3)- O

Mio,2.33)° Jo, 2} ;l(;’o/m— fo g 2 57)=fo,l, 2]




VIATR 3203

O-01-18

i.@‘é:@—éé

é& &ﬂméha/( W%«_Wﬂm

) X — X

[74
%’\JM fj’yi;x_"z- Lz mém__&&pﬁémré
o SJ-"")@W-

B /rwé,dgl i XY vt vzl Ao groduce (s a&dnr)

.ﬁ’dﬂ.&_@f /VLM

B lf)s Dol E) s BalY ) i such s iney

O b#ﬂﬂ’M&
2], /;/ ai Yo 2 o aler siepliial M
VBN WA )
/ﬂék“"%&&_@? %ﬂ mﬂ@m ﬂnu/ 54&»« /mmm
/&da Jzﬁéé,ml
,4,1/
WM;LM QﬂMM
(C*,,J) =f6 é’.. e il cach Co 2 a M over F
wd Do C—Cs o o later map sl Hal
@ Ay = O : &,

2h 2, A /"
S L R G

lonentson:

oIS R =] O R e

Cj'daﬂ_fv,wgamﬂo
&wyazﬁ_ﬁaf' (e D) ek RDE) R arere Rgon complercy over F

C &L}Mﬂa

JM%_%_LLM
L«MEM ’f(ﬁ each %u-v:'\ /ﬁwm&ﬂ

n—76 n

/l | /e

! & — G

7,




avl-H ' - k3 al o
“96.;—?6..&*-? Co a—> i%éli> C.-—?(,-—aeoj
L §r LA I W LA /
N N Y
|

| —

&W_L Yz 5?@%3 ﬂi{i)(ﬁ Y / mu( b !.ara-rséc_e

Cetf) /c U o) = (Culy) 2)

&"’W %@g C, (X) <2 x%/. : vecév space m’% O

bazio e M@ (v, Vo] eohes [Vepos Vaf€ Sy

,ﬂ([,é_{&g/é [Vrf PRSP Vrfmj = 51«?"_ /V—J [Vo_, g an‘

ﬂﬂﬂ( [Vo’. g Vr.J.,LV.s....; Vn]:O 4,&4 =5

b defiae CLY): CUX) — CLY); i o cnmgd

uﬂea /m N‘Agxé 'v?é_d&,fg 0 X /éa@w :

D"

)G e ) ]

Q
Pop
Celf) - (i) s o&/ﬂm a4 chain  mapsion, Glf): Glxl=> G ()
W

an C//J e Vo 1= 3, fm) /N ]

- Lo Um L), J)]

ol o] = LY #//D,), )]

= [4

o 00 Gl il Gt ) Co S )

=0

=) 9/:/"6.{/) C- /%)

£, 4é vy A 6é\.&bn m_n—)p,m‘x«u:) D



MATH 3203

[S-0(-1g
Zi& afm)ol:aal map 5 | Z S L%yﬂ;ﬁ{)
NG 2 -
| SCL«M QSWMQ ?/
; Z % &l\w‘n MaPO 5
| Ble held
Lggb bimg:
é/ N o o sfm;zs&@ef aw;ﬂdm
T\ CeX, F)= Cx(X), D |
O
Q/X) veclor 5’&_@;@_55@444 L—Va_.._ Vo J ; R wWieS,
Al —. (o o &C\’.,...‘#Vn] = Z/")rf%,_“: O, ...ﬁ.u.,.j
| 41X Y
| 61(,4): CAO = )
Colf) e v ) = [4le),., J00)]
D) =Nas dx
(__I\ b4 4

x5 ¥, = P

Salﬂ\;gé:a:g,[ MAa o
74

4

&7,
Colhen) = (. 04). Cter)
i (=

ot

Mo ;m«%aé #ﬂlfzfég;nmmﬂé’/xwf—af\/@éy sppce
(& chainrompngs S [ bnver ruppign

5

Lef
/J C;_«' /(n ; a.n)ﬂzn P /MA am?a@ %M

iHﬂ‘/z:«)= Ker O = a% luomclo gmep of G

Lo Gy

!}ﬂ (lfu Z.‘Ayﬁéue ?4_&»4. Segl i BnillGe ) =ik i n - corley

|




:Iﬁ_n /(@f) - 2’1/011“') A= W.ri&)

Hn /Cnx}: ZW/C#-) /ﬁn/C«)

&mm /’ Galana i (Ca, J]q.(puf 2 J)

2 O ﬁz\&m W!{M e

Co 220 Py
%«m \L ; \L /"" \J/ cowmmém
Dn+: é—? Dm —L Qr—: @d{/zl
Need 4 A wap W (7] W (€] — K. /D) O
Holc) = Zalc) /Balc) . W (D)= Z.(D) /Ba(D)
[;[ﬂﬂ!éﬂ/b O% /‘/ /(:J ’A@V{" 1/2?’7"7 2+Zﬂ/o7n+l) , z &€ Zn(C)
L€, J(-Z'
Elpment o% Ao (D) e AYW 2t Tl Se) , 2’e 2,(D)
dalz2)=
%)/2‘* J—W,{J,H,) jn(%)* Ir‘"[é;u)
'7/&«0 WL M@MA?A/ o(% O

Y zeKeel(dS) I Alz)- m_ (2. (zﬂ
a 7

—%{o

2 Jule)€ Kee 8.7

Moo 4. (T 22) < T (Sh,)

).-“ﬂx?ﬂﬂ}& b € i—fl (Jn-p- \ = anfu ((«))

Zn I /m O(.r?u%ﬂ/wlélw(anz‘)

CKM{M&*//: Ui} 2 *éﬂ.azr

/&Véﬂ’l%b“ﬁ WM e énzg.r LL &nc_. JmD‘;L \




MATH 3203

19-0|-1&
{;f aé&if—_%&. Are of.cm pagd
30
\Ther ot Mm/@a_m%m'nf}. ol
P il S
J/fl"* J/}n o \Lj‘w
D!‘HE 5M> a 3..) Q«—f
J . L2 Jfon
Cﬁ En:u "H> Ev\ --—ﬂ“’ Enl
z»gﬁf%l//w 2l small SJuaid covp e
Rib it il Bee.
Cﬂ+l "%:;; C“ -é)f; Cﬂ-:
Yt R et L
e s
Hng (2"*:5”3»14—: ], 4(2)"'%9.4‘“ [Qe%”)
O i) o+ T D) - 0\ (o) + TonOor  (2e4)
Holn) e Hald) = fornedo o) + T Sos,
o 7 ErgE—— 7

11

Hn /S;fl’)/% + :vac';;nir )

)Sow_vz_ﬁa&m_ﬁi_é—-* De , 4
o

nagpings Lt

yn(f}!" J: AZ_,- /61) /"[n

|M— /df/ le =2 G, Q@VM 4 (1d) I”{Hngc.)
. [ Moo Cx)
K SIM “ = > Ve sasceo {
(£ simp. maprs J ( £ Lincar mapo
| G Zdl
| SN R e
( & i mag, ) g




holx: El= h(GOCF)) Dy

fop

ZIX PZI S ﬂM'@“}aéj xﬁr’ﬁ'}ﬁz@mﬁ_@x Y
o (X :F)# O.

Dred
/DﬁeZTM ¥ 4 éﬁa_fs_m,aﬁﬁ_al poiak

Vi = f‘*f , O = j)’i‘f} L. j;’wé A &.'Aﬁ(z ’goin/é.
(mK*F}:$F nz=Q

(O nzp
o 2,
O L5 Glw:lF) =5 O

C .

W fe e Ko lcthFl— o) = cturls g
J/—m[O ~—?C0(WI7:)) |

Now _conoider  Ahe sipglicial  mag

c: X —> &  ciu)=w v EVy

C = #o/C)zlL/a(X)’_;#a/‘*)

C(ﬂ,{/w: Ha (¢ ) ) Ju,f:{g/é’ve.

Jax X#_@_(, chowe ve Vi,

Conaider i v—> X | it¥)=vy

Cop | #—> ge 2 /4_1 46&4/654

So_ Hole)e ole) = Mo leoi) = Idy s = 1]

So thie) 1 5e»ujz.r,éive L M ) cmjezl,lfve
> A(X:F)+*o.

0




MATH 3203 |

|9 -0(-1g
Lonne bl
L0 G S) sl
e SN A A/&r—é»cwaff X) VEL.
63 S M- m XJM v éow [ e~ o
;%{m‘ée seq v (Voo v Vi €V suclh Auk
() Vorv |, @) Va:ew |, (@) Vi i} ool -stmplex in X

|Mgm?w>(@§i\’ﬂ%f(4mhﬂ V%M %V&r‘éﬁ%
PR RTTI A, b T
IZEXMS
= ‘ﬂ,
"‘w]z@ ,l,/\i e
T
€. (0 S7203 5)«om 174;% %m-‘a/z{os
Aoade (0,24, S R, mﬁ
| /\,.
» b i Y o ndb connedbed
> {2

No’@.ﬁ,/ifm?-é)ﬁ

<

Tt

Lué e o ﬂmwﬁa fznmo&c,g/ M/w

/f X & mnﬂzzécg[ /{ﬁm #/Xﬂj)

s/

W ol A 00,2 e o i Yo shoo Bt

;d'm HO/X.’F) < |

Ay aspme X 5 Suite.

st the

vw(jcw 5‘4 X %w/:' Vo, Vi,
o/ T2 W<

e oAty )
Lvn] ’é-rwa A5 ;%b( C»/X-'[F],

|




M@ éM‘VJ KA@L;;@:

Forot 2 lgim Ahat ff weVy , wtv Mun

Lol-Cvl € T 3.

gincex,p}mazaée@(’,}wx‘/&mea}éa%

/WD'.Wl'.---‘h)nj AL X V%‘O\'V‘ W =V /& L = LI,

'Cw;, Wisd & o |- simplex [/%v Deitn-1.

ILw; ,win] = [we]- Go) /(o@ c%fw")

-1 n-1
(o) - Gu) = O oad-Cos = 2 Al i)
L=O

=0

LY

= &.\/g [w;,w-m]} € I, d,

Bl/\;é LJQ:V' "J":U\)}SO

wl-C0v] € T d,  an Aaimed.

/w «%L aboove Mj["o],:(}‘);[\/r]‘cvoj?lsrsw.

Eock G0d-[v,) € T

o Hy(X:F) = C/XE) /T,

so WX F) 2 mp{M é? No |+ Ta (D))

S0 OZ"W‘H*Q/XF) < | =

Ll avl've :‘QMVM("

Then

[vod, (v3-Cuel, Cudlvd, o Cvid-Cvid o bl o dnoi e G[X].

/p_;“X__EL,qu_LQQM Hhon Lo Bolx.F) =1

In %&v‘tlm[, el see W af.}u/;‘o/)(/[ﬂf): A4, zf wwnztéimmimwé f;i/ X.




MAT 2203

NG00 s

|

|{¥ * v a &ldgltﬁmwéf /%4—4
Hle,F)=F =0

(O  r+0.

Conen

Lok >(=(V ) be o am&a@[ ccr—uﬂfbx

Q#M, VLS (7 1N Wﬂ[gx CX’WJ\«LX

S

mma %}mn«é sz'vé e , x &\

< s cent ot tvo @S‘
circlen — u

%S e

A s'_—a Z;b

S

.,i\ ok \\ Xo='S /mﬂa[c{(i mmtm) @ S

SIS 52

M.DM

)(" (Vx.ci‘x\r %EVV'?'?LQJLZ W;ﬂb/x; *# 4\];.;

CX (vcx F r_g(x) bJ’AL{é’.

\/cx = Joefu Vx

QSCK’ quff*f?u??*?vo’ : chsz

onoh.w( 1 aﬂ .Sa.mgﬁcen mupf

Smpliees bt 2 Ao e cone poink

_Theerers

L et ol een.
M (X F)ESF, v-

O, t=+0

el X M o Vol o il

;% %ﬂ,aﬁ&m@wv,d_@xm’ﬂcx

p.;gﬁ A Gl RGN (s g

N R N e Sy

[Nqée i Vo= w Y R e L A (opéé‘é'%%;égc&&;“




le ’;L,—. [V_n_..., Vn] = 5,1“ [*_, Vo, an

[
N
= v, val s O () Lo vy o ve o u]
2 ‘._'__

=0

2 *i A
SRS R S Gl
=0

= E\/o Vi - 11,,‘ . awCVo,....Vn]

MI( L0 &/H—f L.\ m |&n = [OI

Sctg’o:ﬂm-e nx )l _and M z € Zn/CX)

'ﬂl-t./l 9m/2)=o-

So lﬂl{‘z - &wanlt (Z)"’ ha- /0) = ha(2) € BW/CX)

e, Zalex)= BalcX) /w 2>

So H(cx:F) =0 A, 0|

(Cheds CX 2 wmw)

[F-01-19

Thgo s

MX&M .S'L/Ma@(oom;é&nt Ziigl  CX = dava om R

Then H/CXF) f)/

[0, c¥0p.

ie. CX %WA Lkt o 'ﬂa‘iM{, a2 Qgg/d/) A&vﬁo(ozﬂ&;

P,

CX & M'OM(M'

\/c:x = Vx Uf*i

Aﬂ]f v, € Vex L VF W

£ ither * € fv,wl  or ve\/xgéae{ Né\/x

~ V& HK

)u,;r;dm L = # . %.&/l Lv, ¥) € S.;x =) [ ve ,/';ng( v /é] LD

L;L(L.kn’,/.}—d 4’{ V=, o F Kk,

/
/VJ v',wévxl aéém Lv, #2 ¢ S, 7 Lo, wle Scx

Sn a.?a,f/r ve me‘n.zz( v & Liv,

gh Cx 2 CAVIALL

So H,./CXﬂ:)%F




NATH 32203

[ +-ol- |8

Nm_,._) >,

P Ve S Hn/CX-'ka O. Wate G = Cifcx ;F)
f', M_A_LQ_#M—
& ..

CmH _a_m_-% CV‘ "‘“ﬁ (ﬂ—l M' Cm’_’ CWH-I 2
L/u V on /éxov‘- A‘[:v v.«}f*v 'Uu]

i Py R E )

k|

G vilde Co [= Glcx:FE))
AR S RSN TR ) i S v e =)
=0

-

L‘ﬂ'l Qﬂ [Vo4 i V,.l= Z (—,)r[*i_ L Srarems V/:T...' Vv\j

A

rl
(_,‘ = Cva_'u.,_, Vv\]— Z /—I )(E* MozstgnaMa st VM_I
PAo) f M %

7 f)r\-HL] "'[l A-1 Jn-)cv" s Vn“l
"‘CVO ...Vn..]'_ Z—(’)rc* Vo, lVr = M‘]+Z( f'[*v Vf...Vm}

[ =0

!r =L, V]
= avu-tln.,. + tl.ﬂ-n 99\ = IG( A2 CQAM.

heb s eleb 2 (i
du(2) =0

e [ etihas et (2)
2= b, (2) € Bn(cX)

lie 2. (cX) =B (eX)
_—g—A——AL

AY)




But Ba(cX) 2. (Cx)

> Ba(CX)= 2. /cx)

> M (cXiF): Z2.(cx) /Balcx) = O

o
Exg e

A = CA =0
Bt

Vg = i0, e ntif, Va=jo nf

Rk *= yqi,

0

Cocotlacy :

ﬁ’r//_ln i ;.’7:) - f/?f =0

/ % r * 0

Y > [.
AA‘ A, A= o] sfra%lv— ,ﬁm‘wé-
> : h ’“"‘3 cone poink Lo be |
A% = oéj = C(;;—-*\ Cone. I;D(ﬁxué =2,

Ok ol

bek X = (\/x Se) uév a nl"’;ﬂéwc WQ/&, Lok n2p.

Del;mz X" = (Vy, [ceS, [olsntif e st diplr) S u )

o called Mo  n- sholebon o};i X.

/n E—M(wﬁ- éo ﬂw/é Xm P ’éﬂﬂw Waj all s'im?g[«'cao

£ >( &f /)(mtﬂwmaw > v,

-//AI@Y‘ LM

H/X Fl=SH- (X F]  <n

q /Zn_/X:/F) r=n

lp O m2>n



MATH 2203 ‘
|

|Z-0(-18

s
ﬁ ol A C

|Crf/X{71F = G54 f) ren

eI Gl S R

Ol == e e % s 143

i il

G ()23 G (X)) =220 o[ X)

O for r<a.
| B (X F ///)( . F)
Kajlrar B K&r&.—
3., T. 0, s |
| W /x") = H, /]
Hn /X(”).'FJ = }’(&/ On ' Na‘éw Mﬁ_wwa
H,L[Xf)’ }‘(c:f o}m /—I_}P"J/HI L @M(J
[
Take éﬁg Azadacd  model aff 8"
C'-‘ *\/s = ; nJ—lr

Ser = G“CEOT‘.“T. netf | c# & rnd_Aim () € » pe_ (o) Sutf

| S"=(A"HJ(“) [VI?,O)

Coallecs 8

Lg)é n 7l

- (5":F)= f-F r=0




fogf

For <n

Helsh /) = /A" F) o

514/‘-[ 510, ;;a./ e 6\{0’(’! friese) {/\.c valse A, /SH;IF) i

hle M sthos Aol B. /5> F)=F

22-01-18| Rocall:  He (X E)= 7 F | r=0
Il Z O r#0. @)
A : ;
H;/An ]FJ?%}F, r=0
Y, . r+0.
S didpod pedel f . - spharc
$' - (A"“)m; n > 2
H 5" F)={F r o0
/0 , D<r<n
/ 7 rEn
[0 L, >
HZ/SZ.‘/JT:): F. O
' é{xacﬁé ‘éefg@ééi) [wacm'c& C/73é]

U =25 V s 1y

//( / V, N Ve oéar S}ﬂdlm

S, T Anear Mg

S}.dzg the Sequpace vo_eract 2tV uton  Ker T= TnmS.




MATH 3203

772-01-18

Typeo o erarl sepuances

1,)\/—f—>'r\/——>0

maaaéwé W & T & &wweaéve

Ker/bx/—eOJ W = ImT

il AON = a2

maémé M = S o um_fcé‘vf

L e e o) S e S

m) \/&r?/\é’&m-é 60(405 éeﬁzuda_c@

0—?&(—9 2 (&)

j 6"'5"56 (ak U and V)@ T B L B e At Rt ‘

7

/ T M L_Ai;l?ﬂé‘VC MJ( Swrj(azé‘\/e, J

:Zv} S’ﬁv.m—*zé exall Sequiace (SES)

O-—?M S)\/ T%b\]_:zQ

%acé {ﬂé a: 4 o W}J & S .’ﬂj-egé've4 L .Smg'e’(,é’vf M KuT=IM&

)

4 U, V., W tre oo - dimenvional (B NEVER )

/g&ﬂ/@ éf,/mcam&m

41[ V = %mé‘f AMM:M Aizs isodacs A b/

tn d__in «414 caze d.m!/ dom U + Ao 10

(@WR@ATAMJ

10*9 M'—"’\/‘-“QN’_*"Q «é&m

7/ Sbt—ﬂ@czéf\/é So ﬂ(‘mu ﬂé:m T /T)

S 0)13169&%& So GL}"\ U= &é”’ L”’/s, Aﬂ"" k‘-"(T,)

i (V) = i Kee (T)+ dipn T () = dipn U+ divn 1)




1'/1 gmrﬂ/ ”ﬁqb’éﬂ A J&Mﬁce Jf vézbr Srce 2 aead

/4/2/.4! (V77

L Ta To-
,,,—-%\//u _9\/ "'%\41||—m"'>

/gl&n 'éﬂz Xduz,me—m M@-’Xﬁﬁé a)é Vn

& K&F(Tn Lv»/-rn-r)

Su% a ;éﬁumce o _exact whin ok al cach V.

Mais Thevcepn of the Couvcse
O

Wagec —Veeloris T

Lt X e a %n;aé%mz%@x_mlmew

can svite  X=Xeuv Xo wdee Xe and X- are &focwu?@xm

01 X %ﬂ /%2/4 MQ /ZWM. &Mmé Sequsnct

a’/%& /OWM M (F = wer%&@mgo)

Hues ()= Ho (Xen X ) —> Ho (%)@ HalX) =2 Ha (X) = Hor(Xen %) —>

and /.[»}wﬁuo Like

O

|Exengle

HelsF)  X=/\__[- 503))
7

X—: — ) X-f: /i-’

— i
[#4 L. ’ o

X+mzﬂ\¢_¢0ﬂ£ o tuo p)m,aiéa )’@/7

X- iz ’é//té o onn A mM@ _ézsmaé {OJ

X+f’ X— =

Ao B 000 x) = U@l )= Bl e fxenX) = W (36 H(K )= H.lx) =0



MATH 5203

wawmzoéeﬂ

H(X )@ H# (X )= H(5") — W (Xn X ) — H.06)® K. (X-)= k] 0

I |

O —— Hi) — FoF —> FOF — F >0

CofXenX) =] FOF n-=0 = hXnX.)= FoF

19 n =+ 0

So_we //Lawe 0——?#(5)—9/?——;F2_.;F_—90

?Dw.S KerT

|SpLé A At sequences

' O\—a#[‘s)‘?FZ 2 (S) —> @

©) =) ) — R R e

Ea[f/" Kee T =L sp

du'm BaiSies|
|

0 —> h(s)= F* > F -0

h

Tonls)

So Aim (551 =2

d;M H’t {S’) = |

/n SUmmacise :

ﬂa(s f)“ ff k=0 S(Mogeé{)

/h’c 14’} ;uméme c&%ém

|
|
-
|
|

RN el




><+:o%‘;gé\: ’C/JX—)
X+n X—— = S‘ O
Uoe [asec - Vitsyis Them.
WX )OHLX) = HolSH) = B (enx = (X0 H.(x_)
If l I
. k(s 0
(amw) I

- (conen)

So_dim HZ/Sﬂ=f > (s F

= (S E)=F k-0 5 conmecked

Q
| kel S*= (A9)®
/F k=2 sce alove
L/ 0 k>2
H#/SAJ/F_) nz2
SY = /Anu)(m
vertox ek =0, ..., anl
Sw"m)aé/x seb = [ x < O, ntif | x+g, v fo,.u,m,?}
becompme ao /u{/m,n: |
X = A" 5", vecken c ok = 30, i n 8, simpley set = fac fo,...,nj’:«#ﬁ'f
Nebice Ahat X- condning a copu "? AN

Lf. ’U&& /émi,,,;b_/j ;",{ An .




M ATH 3203 \

122-0l- 1%

[t o A g

‘éé‘aﬁ n+l 4o e 414 mm,éoiwé
!I/n y&émf
Vectex sef - f& ooy A

7

'S:'/vvlg(ea sef = x €70, nmif st x#tP x#ip.. i, x#f/@,...,njf

;So Sﬂ">£+u;x— 7 E;VZZ X;rxx;

Neow wze MV Tho

A f)Oh (X ) = K (57 = B(S) = e (XER (X
O) Il o ‘ l

R s s e e s

(conen)

| conen)

= Hal(s") =H, [s*]

I@%@é&w Tl

;.Qw@@m 4. (S")2F

Swwm«wzl /‘fk/S ) {/f k = 0, {ﬂZ[

M~

I 4

IOO'éﬁmMe

)

ﬁé@é@/ 5 Toicke

<

A‘M_@ 0——9\/" _'/——9,“,—7\/———9\/——?0

i gn exad sequince of /zué dimevvioval  vbpy- sprees

LAJ 4%%

%ﬂ. )/ é{mﬂ Va.r Z Gé'm \/’Lr—H

20 20

‘%% Pl24) Jét)é&aéaémmé bhat o

Dre==2 Wit =9V >\/—?V———>O

& exard —ﬁ&ﬂ, :Zod‘ (_\/zr) = Z:OOLM /VZ.M).

Lok Plowst) b e Abomerk Mat

|




O_;V2ﬂ+l__9 Vzn"‘7:--—">\/¢—?\/o——90 < Wf

14,6% j_ dimlVer) = é‘o— dim /\/er).

We lengno

0= VT Vi =0 eraid , Yea dim V= dim .

Thio v PA),

Ao, O — V, 2 vV, 50 exack Shen

A]m%“‘&ém\/z: Ué'mvl . %«h j)(z)

11t adon 4o shors had. lon) = Plonsi) and Plonet) s Plowra). O

ﬁa_ﬁ ae Ve Similar, Q[2ﬂ+/) = 5)(2,.+7_) Wﬂxo QP2 ge.
o/l 0 J ' V4
P(24) = Pl2n+1) :

Tzn

A/f.'[[ 2’@/"6 b\ﬂﬂt 0——7\/2/:“3:5’ Vzn_9\/2.nl 7 ... ———>\/.-7:"7\/o—‘?0

SﬁoL’l{ e W&é é_g?;mce )

TZn [

0*9 K&rTu_,'Q Vz,q-l —-—-> . — \/I 1—?\/0 — 0

7;.#'4-!
O —> Vaurs 23 Voo % T To — O

Bolth exact.

By /Wzém D(24) ) O

dmﬂ*@f’%-)* Z—CLWI Var = Z- cﬂm i)

r=p

6£’m (‘\/2»'1“) + &é'm \{va Tzn) - ﬂl;"" (\/7-/\]

ﬁb A:W'(VZWHl"L oﬁ'M[Ke-f Tzn-i ) = di’m _/Vzn).

So g{,(m Vz,..H + aé'wl /K&f Tzﬁ-l )* 'ZO&M Vo, = p‘im Vz,‘u -+ 'Z ngm Vz.—u

OL'WI /VZAJ + rj:: dm’l (Vu\ = i&é’m{vzprt)

%o SD/ZA)':? P/Zn»f-f) [




VIATH 3203 |

L2-01-1L%
|Z\@é (Ve do He's woing M&&dﬁs il
T Sp: A: 7 X_ o ” )(+= o/Q"

[~

X+K7X— = >y iy
[54 1

W (X b (x )= B (5)= B xenX) > Bl)PH[x.) 2 bfs) = O
J / I ] /

| 0 4 FoF  FOF fw
_© cone? 2 comehed

> 0= Ws) = F*— F* > F =0
oo [Sibohend:

dirn [F + AMFl = oﬂ-’m/fl-*fj-‘m /‘1'/5')
= L e s + A-"M ih(s')

> dmb(5)=l =k (5)=F

> fuls F)=3F k-0

(0,k>/.

@

#n {S}v\-\'a e V <
Zﬂ S0p. M—gafaj ,E 4 Locas /mgﬂ':),)

Fuaddae XL 2

M lyef) = le) o Holy)

s {IAJ = Jd.

% .X—>>/ .Sm.ﬂ!,(nevzzzu—-a

.|¢Jc&m 4{,.445 fiorn i

zv\?aéaL{mnéx;?
z{ Vx-e\/{ e émeaém m-i__’i( Sx —> Sy & ﬂ‘éb’éleoé"e,

/t(s:(ﬂ') /(0’ bt

|



Ho)= ¢, Ji)-5 , Ff2)-3 A%m -
.Szmq:?[,afl/ ,womwmémw—

// IiXsY 5 & &%MMW/%&A

yjl Yy—> X ébé'a A svm;ﬂﬁaa/ WM%

%W(Su/ﬂ for 00"

/44 X"’yW 2 mMﬁLQWZW

Do/

RS B YA
Apgoluy Hh.

b /Jl ') = l/n//)//n//”)

4 f!l = 1] ) = #Mf//#u{/"):/a/

e I TAf= 1
= #nyj"' = /Aé/"). o

oo progecly

/’/Mam 10 1M@¢MM

Lz

A= 5(s) — "TI*-5'w) — +(r-5/e)

(o)

s Sl - §—/ Uy (573)) = Ha (5'm)




MATH 3203 |

24-01- 18 |

;Eméi S

awéﬁ(:w,hm af pr ’maa;a(z .S}/h,.o/aﬂ(
Q
| Sd_IK) = subdsrion of K ab o
1 3 4 \\Aé
- I s WA one. /@ﬂ[lm 7 /l(umns 4&*
- b AM in !,g/acg) and_sulpobtubeo  C(I7)
b b
O re A e N\ il A
! 2 ) ra
G prer. Ly a
‘T Eﬁa’w ,L,/ /50{ (K”% e Mé’uﬂéﬁ(iﬂ’lﬂqmm
57 50( {KJ%% r:bn/( 5‘4_01.) #g /S ##/50( (K)‘aH&(K)
' 2 7 fl, 2, wf > f1,23
A/ LT\ D S
= AN o g
f2,6,#3v—> §I 2,6
S% Y, _ﬁén/éé’) /J‘L:.N.Vtﬁ( éé .m.aj-..ba Sen e,
‘%{* 1w A uex-’é\?ﬂ( . Jd




779 *&é&hﬂ(i Ao 7@71’/)&«}4/@ S [m,/ﬂ@k 2o _mMove @qvw?_ﬂzzzvgea/

2

o(é\f = Co, 1]
\/

|

5 n%\ W,m Ao wie }&«LA ok 7

C@"’hﬂﬂr&m./

V=

V
4

7

raidec MV sequeace  wun Bégﬁé&. more o{béu'é O
X = X+ v X-—

><+_r, X- AsE Sujocc»vzﬁ_&am

j méwm
-ry-ﬂ-—\-—---.

K be = S‘iMZ/Cfﬂ/[ Cawv.aé/x P K = (\_/;4 K]

BM M/x/x LCK WM VLC‘/kﬁ—/Le/

S e B

%X+. X. MstécomeV,xm "/’/ X o | pte X=Xeu X-

Wn, Vx = \/x..u \[){- a,,,L/ CS' CS‘x,«UQSX—. O

ﬁ/ X X a4l Euébov'm%g/; (",/X %@ﬂ X+OX- > /éé-z’

cowwlw /\/x*n V., Sxun ch ).

Qm»w, ﬂ/ Zm«éﬁ%@r Méra

V v#réﬁr }‘s;qgfd. @i{ fea'..\.’. Con et , .., émmr? /Lu; A An)&ln/lmhﬁt ée/é

Pué l/-f- = ?gan fel 2 dmj ﬁ-ﬁ,ﬁ( \/- = ¥ 772 féMH G sl 6}"4%?

Uref o Ainsar M—W%_M \/+@\/-“9\/

AM /\/+] = Vi FVo

L.v-F

/44(5( L2 Swrjféé‘ve /@ema/a‘f ?ftf N

. eww-j SFM) V.,




MATH 3203

24-0(-18 |

lo gprecal Add_ s sot  iujpibie

ker/A;Q} = ;{/‘\2") D Ve + VL :Oj

Sel pavEcimiNe WV

Ny = -V~ 6\/..

= \\/+€V+nv- Mé V":'v-r-.

St e o) e el
2 ? A

O — \/+nv—"i9 V-»—@V—- =2 V""O

afui=s v\

2

Do (e)s o (V)= A (1) 5 o (e V2] /»g,;aém 2]

X >(+u)(— ,, XXM - simicial comploxes

Lc,()’/'i A»é ve,o({av Spdie o

&/X)J Cn{)(+)_',2n{x-)1 CVL/X-;-HX-J W@(&

?””é dn  exacl Sequeace

= 4+=/X+AX ) ==5 Cm/X+ @61-}()( )_> Cm[/)() — O \7/14.
 Ous v (o C.).‘..\, ¥ Iy

MO S oY) N Y B e e S e =20

| Vs Nelaa ﬁ@ﬁQQ

.

|0 =2 Cﬂ*l(X+ﬂX'L-> Ca-l{y*)@(’—[XJ"? (‘:{X) = O

Thtee _sequences are compabible oith Hie Mn% Mz

Wmlémn

'—-'(/-——— ——

Bmm&xwfsg%im a}/[a/aaé@-)odmﬂ,e%

DR A e e (a7

g Lt b A )G TERE MRS Sl G =G

T'éaﬂ DAML@&;W

(“"J ¢ .0 ane 0444/! MMJJJM/“ /f /g%lf cfdvnmu.fﬁ M—ZAA Lﬂuwé«m Wﬂ)

m)/’mpénr, 0*7/{«——?&.*—%&-—-—)0 o _exacb.




y P,
O — Amr. "M% gnﬂ — C,,H————?O

J ol L 28, Jd JS..

0 — A, s R LB A 5 O

So the W@& M %MV% o !

4/1 X = X-»UY /&mﬂw ol M/’)CI/J)

3 exald Soqupace f;! r}:wz Wm

O — Col¥enX.) = (o rx)®c (x)™ C/X) =0

29-01-18

X= Xsv X- 3-@6 an __ exact sequeace c:% olxan‘w

Compdlyxeo.

0’\7 4/)(4—())(-]—76*/)(1‘)@(;/)( ) —> C*/X) ==

ész'ééﬂ‘c /zp,afoé /ﬂ(OYLL/J n% %ﬂ Vt}z&n}.

The Mérw /Qa/é o mV.

(riven M exact j@amm zf/‘.' //w.a_cam;a@x

0—9 A*-@ BwﬂC«—%O

¢ iduees  B): He(A) *"9/4{*(8)

2 inducgn  MHlp) : /4*/8) — H«(c).

Hlp)

Hyale) S o ()55 B ()55 thnte) S5 o) ™% . 8) 29w vc)

s ()

|_____44M(_M’) / wmzoém WM Mﬂa

peo)

S Hoe ()= o (A)  sucd Mot Mo oiole sequeais o exack

. %MJ&%_L@% SEofwém c/cf‘l-“)?

[4 X = Xep X

VO———‘) Coe(XenX-) — G(X)O Cu (X)) —> CalX)— O

¢ (}cé A LES




MATH 3203 |

29-01-18 = |
o3 Wi () Bl Xen X )2 (5@ (X ) > Wy () > (e 1 X-) =5

T Sl 0 o a0 | e i |
/f;. J i G\/«/A/“\\ <

Lty |l ¢ e T G |

'
|

o Haesl V)t 0Y-) =5 B )l ) Boi() = B o) o)L Bl )5,

}Lﬁ_ﬁg: X=>Y , JK)eYe, Pl SERA
ISD V;/X.hn)(-J C\/.,\—HY-

C ) N//ZM'A:\}: ﬂv; Qé’ﬂéohrw..m above . Commule.
|
:Ue,’//a"daw Mrat f:/ XA S o)k e o g oA

' %’H*/X/J f‘l—*@ H«/X) pie CS,“T' 4‘0,{%11;;? Y57,

i e v e D P )
S X = Xen X- ard  Xin X- € Jo,

:/\/m %mrm il i S D)=
X/"' 7(+/|JX—/ WAA/L X = X_ M X+’= C(Jcr)
_ie. reglace T éﬁ &)

/IK ’ o /\‘& may x—3 ol agliorc

ZZ/}_’_ s Bl b e Sugame S(¥) A aund
&L_—ﬂh‘b A E
* R T

LT&
o




Nows eodend  Sq o Sp i X— X

So| =S; |, Sq] =1d (xl=x_)
"4 "X

o (060 X-") = fo /X0y (X2) =5 Ho(X)> Moo (X0 X2 )= B X D00 ()

Y 20 1% =l V(e g

Holten X )= Mo )OH0X) — Ho()— Hheilicn X-)=> Mooy (%0 Hoo (X-]

><+’nx-’C9r a«-o( S\z!&«. =(0{ 4 S.?'i )(:-; ><—-'/0{

Aa?u,ml, X 0 @ﬂﬂzz/éeé( /%w mww(«au./ﬂ)

Pss X' oo ulon _poinediogd

o

S-n A, (x’) '/[X) 42 M"""WW V> O

g

for n=0 bl pomeked s a{q,‘(/}

SMM a=1. . /
rv |74

O

then  Sy: Ho/xi)oth[x0) =5 L (x)ol () [

S\?’ ; #l/X4/)@”; (X—/B—i Hi{X-P)@I'/)(X—) /é»ﬂcme

”./X-:J‘O Sl >(+/4b o coNng /OO] pd
[ o 1df v
H, ()(4—,)’“0 s X+ = Lu> L oA .Sim?/)(w
mﬂ>/o——

#,« [X+/J:é = Hn«r (X.;./) cone .

Bo () =0 = B (Xs)  simplox.

: N
So_dn mime nz w.ejwvea comwéaéwe

Mdm AQ MQUVC LJZ%L {%m/é (nS2 M_Myéjgg Olaé;('

AAE wamo: DW

’"’%”
Now Mm[ /éD gv&i&m /éu f,mc/lu,a(z

Hoat " S By (x) =0 BlX) iy s spmrsephizen.

n




MATH3203 |

29-01-18

| 7’/&\/4 /\&MM

Q\/:vavwve %W % ﬂé&é&a_ﬁ_—zmb’z»

MWA@MMM&X&&J@@M

jzz,,g LEln

MMWM ﬁéﬂi v Ao an_irorvepliim,

v =S Az 5 A %5
A T ,m
6:; /i’? 7 52- — 53 Be

C l) :/z. P (,meaéve
Suﬂﬂzn—-e. -z—é‘Az. A&O J:./x)-—
b\)TS: x = O,
S *31/%1(7d)=
So J}[Mz/xJ) /M
Pe mcf/éwe So_&aln)= O
-) 'xéke/acl =T,
!dwo:te 446/—\, sk, (x/tq)
30 Jz/m lg))= folx) =
> /3,@ )= 0 (@wmzwéwé_;)
— & = ﬁml ¢ K;:rﬁ; = o B

'M@ 2 € 4. S, &/2) J/m]

lJv <0 5m£oé've 50 C/l\-aﬂ\-e, IA)GA‘o s, }(w} Z

/50 /Aﬂo)

ﬂst/%} / /vx)

50 (A(w])

J/Az/w)

}So J /xo(w)} / /-'4 = oa[w)=f} sivce IA Jn;fc’&éi\fc

= O(JKQ/MJJ =, D/r[!/ll’

‘Bwé o =D So x =0, 5O iflz 12 4#;‘(&&‘!/{4

/u’ %2 o S

nt;,!we NTE: o&e A2 st /z(:?} =2, re B,

'/53/% /un =

;3 ) &oﬁé’n&v& So Cj\m weAa : V%IS/AJ) =/3‘./"')

/33//3;.(3(, ) é’:’s,ﬁz z o)

falesl)) =

'/33 {;[z/w)) =0




VJ? 2 JAJ’ZI/A'W So___Xilw)= O

e Ker sy = Tpn sca

Chowe o €A sk, «Z/Q’J:N

Balfly)] = %3/»(2(3/)} = Asl) = 8:(x)

5(36-/)’-’ Jz (V\ ” =

So x - {1(‘4] G,K“/gt 'Zﬂﬁ

Cﬁao-e Zze B, st Blz) = - ;/z/rq)
’/; ~0 Jt«hﬁ’t&ﬁv&, so chome MéA: sé. JA)—

/g;/;l/u” /63/2) = ‘ﬁ/z(r&ﬂ'J
4 (m/u“ = K - 1/ [m

'7 2’ = /L/V\/"' “:(m])

PM’é U\~ U\/'/‘A’:/u].

/7— Sm,(;\eﬂéve,

]

So__no e ve imveo( Mhak #4:/50(5,- (x)) = Alﬁf/X) W&g{
T 404 ﬁino&i‘g(& 5&'M,ﬂ(0x.

jﬂf»’w. éw!lw ___@ EZéLf-D—'

&A;ﬂ,m K, L aw ﬁm?afcc;aaf_@mﬁ[zwxw M Kol =&.

ﬂm%@ ahosteack o K*) mﬂé—&m;

AN \ L ——> — 7\

KN N/~

A’ “ A« . A3 rsm*sn: 5M-wvf-l?

\/5.“_ = Vo VL /Kn “'_(Z}

S SKUSLUFO’U‘C:O‘G(SK,LCSL

(e, e ;nn é’/\/é(‘?fﬁ-_u.m w k /éU MM%




MATH 32.03
|

29-0l- 1%

Specidd cape . K - singfle _poink = pb
K* L= jaki«l - /L) oy om e ()

|

il il
|L8Mﬂ—o’>~e, K, L, M g wvvvﬂé/)c&o

?é KK)Z_ (5 Knm d Z«f‘lm %

i jﬁ(*L)*M = i (L wpm]

Y
%’igf A%mﬁ

O

JC_QJ@%

4}"==Am %ﬂk*/——»&.’mrﬂue

K*l, C[A

b

Wate 4" = idlx A

A" 4L = o] el «l)
= C/A" L) .

K=

—— 2 (non mm’,dz &qa_@x an K).

AN /
=
. XZ_,l Lklal)= (i) (2]

Bl NS e M_Lm_ﬁgﬂéfezéﬁml(

wher _opno = & Mﬂuv‘C’Sx

'%émj Lk K) o, Amkaﬁ o in K

Lkﬁokwnm’éa%aL&W cof K sb o i

M‘t /LD ﬂ«m k

e N [ Y e e S———-




WQ%L!/Q*L[‘CI,K) imbeds ao M(@z

2z K.

7/24;0 ,Ywéww?ﬁévx & called ,ﬁc Sear ai/icn K,
Lo soove crampe Sk k) = ]

= |

e A

/9*11‘44)’() 2w A__cong /5-0 it bao /ér[w;n/ Wé@j;

Hogf

i A é—i/m}a&/x. O
)

el

~0-
SMé%mcm &?,é S ﬂj)‘v’\—*‘!mﬂfd;ﬁ(l Sim?a/!m(,
Lok el /19-6 A Mﬂ‘f@riﬂ(x}a(.& J[rvg,a&/x Z’L X.

Lok X+ e &ué@vw;ﬂ&/x aViX Ztm—ﬂéeg_/ /év:}«f%\.z rinciple

S ;’M}g}é{md MJ%AOA covhain /ﬂ.
77’1&.4 >(+ = Q*Lk/@,ﬁ)

SI’@L'WD LJ'A/;CA /10 ﬂcfé conlain .

Xen Xo =2 dyp xLhkfp, K).

Q

i

Then  Sda(X) = XsTu X whpre XS = Cloa) % Lhelo, k<) .

| op

| He Sd(x) = H. (X)),




M ATH %203 |

Zl-01-18 |

X

57/‘1«77{{0 a/ W g Mée)

2l

A ___aon ;Zagag/(e 5Wl@¢

.X = XX w’él—m X & =/p*Lk(ﬂ;K)
KeaXe = ooell (k)

D )

X = Clop) wlicfo k)

O
Mu: Sy X = X
S/ -/a/ : S?'jx* mepa miﬁni/ué fo_a V&r'é%&z_a}ﬁ

#/xmx Vbl Bllfe) = B (x ) — //,,,/xmxj—wﬂ,ﬁ/xf ed.. /x.)

Jid Ga) L= Lid L(Z4)

Wl aX- o Bl Sl >l (X) > b (XenX )~ BuiltJ U, (x.)

)

W @ @ @

t () ond @ bt X - ow Ll fo K) wnd X - C/Jp*LL/,aK)

MM_&MW

AAN& Mwmﬁw-ﬂd/é@ém% &-LM

|
!
|

R4 % #m/)( ALL[XJ

/’(l/.%/xl) Thi Amﬁw the W af w%

2]

"Wé'-ﬂéllée md'-cr' MVZD-LM




/xe/é X, Y J;-e ﬁM&‘&M M&w

Sy thak X \/mcww@@@g@%cw /XNV)

3%44&;@4@%%@@“)( Xewwo s Xn

515 Xan2 7 /S‘I’WL(A&L@/- mqua/uc)

@VL_A{’/M%Z'L>/ chtt.&/

/

X p/X ) "f@Ya’w ﬁ

OKX &(g(x) Afawp

P

|t 0

[f X~ Mo e (x) = V(Y

< c.n:& S' = /K-' - 5'(3) /rborma{a((t/

o

Scbdoide . Sa)e [

Thea He (S'(2)] & H (S'(f)))

¢ Ne = S8 Helsa) 2 He(50) O

He(slo) = b (S'(3)

T'= S'xs' Zoboro (o) = L ]

A _simglicial m/mfufo;i T* - S'~xs'

il
% + ¥
N\ o o ( z iz

J ¢ 2 A"VD P Sfﬁ’%'&; Wé

X2 INB Tl el of 7




MATH 3203

Ll-0l-1§

CXO)L 2 X(7) e X(0) ~ X(a)

é{}wéf X(1) = MW‘}:M% X[’)

ey /e

(Z) = SWéﬁlcvz/zww 4 X(Z}

> He(X()) = He (¥ (2)).

e figbios

Z\Mé X be a &MZ&QQ( comazéa

JMMXWA&MQW(MA&N’A&A

Vv&’l{% vafx 3/{ sb Ak/v JN S(n')

Lle(5, RP() = S(5)




D5-01-1%

Mmﬁm

/\—-y—r\M

A siviticial .Sur;%t'ée 1w & M k [Vk, k
4 4

Such M Yve Ve dn st Lkl,K ] & S(n)}

whore ) = circle  with n vetscen.

&Wazgzom

Bmaavnm{'ova/ﬂ m.a,m/a(/ X =V, S;)_w& /V‘-éﬁ—/l—

2 Wadf cormplex in wﬁaé YveVi | Lbkfy, X)~

‘gwﬁacz g2 A 2n r"?ﬁdva(t/é 2 - MM/W»

Strdizial - raadilels O,

é}m(é /-r‘- henire ima ) ,
éW S s A 5‘“—(‘)’7)(.@

Lif, %) = S'(). "’

y Z 2 A ax‘x/%acéT,/ﬂA wé/x[/tha S&fp/z)

‘;—a ?é)/{ a .S’puz%ﬂ,cz

h e Lodcabedenn Z, Lk{v, Z)E S(5)

7—1 SMF&/ ./VLQM % Z—A‘rw E:—J

5 1 2 0
3 4 Lh(z . 7)) 2 8'(e)
O { z o

lin _ballle  K* 1

ANV YSEN

o

\
I\

N




MAH 3203

5¢ e Mﬁ@z 2ad o & o [-simplex,

/&M ,0 2 &rnméﬂ,wcpj A ew?ca/,één DAL D 5M&r_p/9

fef

[ﬂ 3(;4) Wm vetex ’é&&w@rﬁ Lo é/’X/Acéé/\ ﬁ«;—o

/’BMLCM, <
X

() I§Wm R sectace . v g vyectex.
Lk, Z) 2 S6),

Le)é/{.}zél&ﬂ» /*ﬁm;.gﬁ/xéyz D Zp/é V/é.eﬁ

W&réw( v eﬁ'

]L@é > €L /ého /&e O’ézw(' ér'éf/x = fvr,w},

P s) =2 S)

&uélﬁ(v Z) Z\.&é'c’l,z’zcik/\@ Z) e

;J%rp /mmfﬂgc_zﬂ L WET,, WET, S—
:'ﬂu«- V¥T, a4 o 2- 55/1«49((/)(_ 46\\2;/7;0
L@ 1 VKT . u /v
Theoe ace e M Z - simplice 5
b\%«(ﬁ hm,&» /J
2

il

ZL&AM«”‘%A» gﬁﬂM 2

Lﬂw&_@ﬁ i 4o ,eaamé:(e memé cacl Z —sipaplx

AR ) Hal evert) [ - recione

?Mf@x
%@;ﬁe_m_zw 'ﬁ(fbvw /&t/t — SIMw //D ou’ﬁad
el




T’ 5 Onéfzzébé(l

NS, Exsesign

4 7 i 33 4 %ww Ki

Olﬁlﬁ—q@o non - srieatalle.

ek

RPZ 20 r;,oworie/uéwé(@ O
; l //‘_,/IJL& - ‘/553; Su?[au:,]
| ¢\,

\\N\///
Example o

57‘ v ovieadalle N R

N A e O

&M_WN Te) o

La/é z éw ﬂ%’m‘ff conneched W&e and Lk

:.L/,/v cﬁmg”#‘z /ea B, Fi,..) then > o oqeidalbl

4%H[Zf) FFW'-E( Z@&mmﬁa@% -

J/ZFJ O




MATH3203

05-02-12 |

l/}aw Lo Com?azfe_/{/mmﬁg%__q/:- &%& @4«'04%,

VB 4

]A_@é K (V;..g UK) /L-eg A é/u.ée Wﬂl W

évma/l 20 M cs‘x(r)'fa'égx J(-M(r) R lali= r+1f

I Z ) ; //J /(‘S}r(r),

20

!I LM(?&'éLﬂ '{A&Mﬂ-ﬂ Swﬂaffrm/’%m-]

So_we Mk of 128N

| Kool K] = "2 () o (€ ()

Cz20

l\)e,apéo ju‘we /zwvnd(a%w( £10é’-f %maéz%’é

J; Koo (K) = 2 (1) GLM (H-(K - F)).

r20

//K P& J-"!CMM&-#@X then

© | 2% fi)- T

Wite G- C:F) (4 F)

;ar:Cr "";Cf‘—l

Zr =/(e,r0"r - Br-v = lmar

IB{ = Iw arﬂ

;#r: Zr'/Gr [mﬁé& #r':'ﬂfﬁ’(:ir)
ng have oo mLsgiW

bl 0> 2 56 > R O

@:)'0*"‘7 Br—-?zr‘%H(—'?O

1



40“" /I) ” oﬂ"m Co = &é'm Zr + aé-‘M Be-

F’rm/lf) 0Z')’W2r=0£€m #r"‘&é}ﬂ B

So_dimn Ce = dimn He + dis Be + dip Be.,

Takao Wﬂ:ﬂ} Swevo , - < < 2O,

D 1) dimCo = 2 ) dem b + Tl B + Z () B,

<
3

-

2 (-0 dim B = () rZ C)7B.., =-R

O

s

So FZ(" )(oé-m Ce = ; i )r&é—m He

So UgewnlK) = Kioni(K).

o

!%W /év ca-mzph,éz W {;j a‘v‘ﬁfé{cw MM'/LS

/ﬂLL MM é‘w o

He [RPZ,'@) :/\

T o

Z \lo//r

Loean(RP?)= 6-15 +10

id Zg}enm @Fj: [

LRIP*; R)

’L = 6{4}4_4 Ho //R/Pl R) = | /Co;qn-daéds

bz dip W (RPg) = 7

l
'[ Ay = 6Lm Ha /ﬁ/sz = O /W-Wiﬁq/élﬁ[el

|
|
|

b [RP) =1 = b= b +h

= |l-b+o = L. -p.




MATHZ03

05’02"31

%?#r/KPZ, R)= TR a2

WO a2,

e (RP?, ) (6 Jold ccll foro chomaits

UL—M #n = ’La :I CMAI/M

gL;m]-L: /L, = 7

il de -l [ e ae = 2)

e R

O

ﬁHh(RlP F)=5F k-0 2

(O,Lzs.

;#*/Tzfﬁf) FW}JJ . sz'en/é/éé.

5 ‘ 1 wbces , 23 | = simplices

O | ¥(r)-T-272+8=00

Weite szém/A/T . F)

|
I R B TR
hos

! élz'/ /Mﬂﬂ&é&,)

jLLp-Z‘I-,'LL:O =24 A.:AA;-I-LL:Z

i:> jilﬁ/Tl;fJ=ffF o= O 0

//F@f L=/ A/—x \
o ey

F__ =2

ke 2, 3

( S _ SR




2 _sudace

WZE)  dollo sme whobher Z

cy
™M \,

HLZ:F) dello ame  hoao “biq"

Wl5i) delle goot cchiller 5 o orisatilie

/V
Z#’Z . W _remeve QA Z‘E)ﬁﬂ-}p@r U}yﬂ;{m{m Z; O—/iéz” s’

d/«lz/éf'ﬁxz zédz Mﬂ‘&z
DX DR ST

27,=95! C
Bcluce; - -
= Q 0 - ’

A (A o [

x.:-/ A 0N
1 A /
N /Zﬁz,&_ a



&Z Z 1w & {mée Cmawﬁdéd( Su_r/ace, —-ﬁaﬂ

V4
Z ) MJ'/L@%_%MM e @Kﬂﬂ%\ ae
7 7 )
S i e ke T #  #T2
| 5
lRPz K* s RP .. #RP?
| u c—
| RP*#RIP* =3
0F-02-13 | |

_: Zr. Vi cawnzaéea/ 5-%uﬂ+ 2#2/3 Z"afa'ZO,

1!20,._20, ase ZZ_ m({iw ZW(M re,m-o'veé

/// X, X' _ace counecked sa'm,ﬁ(fb@( n-
= @ ! X#’X = Yo X e X,,Xa’ ate X X’ ety

“M /L *S;M(«z,ocal ren/mveéﬁ. ____j .
Prw
//f 5h, NG Grescounes Lo, oz

k/Z#ZJ— X/(5)+ X/5" - 2.

_‘M — e
S
| e

o 2 )
X[(ZeZ)-X(5)+ X(57)

i}

;K(Z/)-/ (f%




/1 cawwéx /m?/
5*‘"}- = ZBUZ/
a8’

nZ.=9d~5"
M@ﬁéﬂd‘- Mdﬁééfﬂmwo/mm

/a~y)

0= Cold) = C(3)00 (5 )= Cuf2#5) 0

J.n mﬁjw_wM

pD—= C(3) > Glr)e G(5) = ¢(z#5) -0 (O

Ao C(5#5) + dimC (D) = diwn Gl 5 )i C.(2.7)
YL[(E#Z) +x (0] - X(5.)+ K(Z)
d=2onZ ~5" X [):-0
5> X(7#3)= X(Z.)s X(Z.)
= X(E)+ X(s')-2
/4&/6 we've "‘/a?d %{ M‘LJWL .
O - Aa = Bx—> Cn\>() @Xdaékgm_@ Jr@um
s (5 = K (A) + XL g
. mew MQ 75%4 AUitn GZWL&M_{_M]

D
— L 2o (onendable, geninol)
IR EE T (o) X(17)=0
smf 2, -

/TN 1(71#7'2) = -2 ,_Jz*g X (T*#T%#7%)=-4
2”6' = [: X ) 2(1)- 2] @
By
for 422, 20 = T# L #T?




MATH 3202

O0F-p2-1¥
fie
T ci= 12 1), 7L
ru_/x =10,
Sk@d&.ﬂcm&e{ 4
PP G i
i R = R R e s =7
=R o -2 = = Z/efif—#l)
o
© g
Y Fi %/A’&é{% Mo
b (22 F) ={F k=0
=
oy
[o k=23
Z%A AM#/L
_ X(E)c b hiehy =9 -2
(»' L = | Cmm.uéq(
he sl pripafall
D Lok =220 = h-2s
o
loeollay




RP* - F - @w*ﬂaﬁéé Sud;lﬂm %/ZL&M 0)

IS dolle covers RPZ

= = |

RP*# RP* = T fuon ooieababil . gemus 1]

("

L/T * Lol coers S

wpz - 27 /m:n cm'e/véz/ééf, ?Mu:iﬂ)

_ i
l)TZ# L ®#T ! a{m\fo(z CEVES Z-i/
)

A&Mj seen  X(RP =1

Hop
1 (Z2) = |- 4
e
TruL y%« ;‘:O,
AT
I - gpie.eRp = 22 # P
4+ 2
X(Z2>) = X(53) +« x/RP*)-2
= }—-} +] =2 = /—(a:}+l\
H

H*/Z-g"ﬂ:) d%f&n@% on F

(D) 2 ineckitle i F, co @, Fp (, odd)

(j—') 2=0 ;4 F




VIATH 3203

0F-02-18
S
e )L e
(52 F)-{F k=0
Zfﬁ = /FO:O%W&MJ
o , k-2
ZC) k23
figf
B SR bl eilad B % g e
O = |-4
J
b= [-a > | =a
J 'JU
fap
é% L=@® o B
M (Z2E) - SF  kep
e | F2 o
jf L Be
p {0 k23
O
Poef
Ere/S

b= | (/mmaéé/!r, ezt Sl e tadie féw 2=0 ia I?,)




1-02 -8

Ciealation T

X 'i.mée comected suc ce, Lz

/4
L)H('X/Fl)“ﬁ %;_f [+ = 0 w B

) Ho(X:F)= F ,2;( X o oviehplle
f,,.) ﬂz/X’IF)'O ,;jﬂ X b M\Lmovéwélé da/w/ l+] = 2 %+ o

by pacbodar of Fo A%ﬂ o char (Fl# 2 , Aon
H‘z//( /F) '-FO(‘)X me/v{q,é(z

Kocall W X & COY'M!&J/ N&M vaué Vi 3 sequsnce

i O
—-____._._____._KAVLL&LE_N*' ve € Ve and VENa, o, YNEe , fVe Ves] a0 &

2-5va-'xr9{l’/x g’LDr O<ec g N-1L, -

(Vc)ost'sm P !M y4r71v"l \" /é ),

Lot

Laé X e n amﬂLuw( nga&

Lbé 0"/3196 Z’JIMLMO %ZIX Bt}é» @raﬂ%ﬁvﬂrﬁ,ﬂ

__—__l méan. A ,Sdﬂtu&n(.@ %}1{ Z-me;yliam (V?)oér<ru sé.
T ey TnZ2 b e Ga Ao o | -simplex e Q€ SN-L

Theoceen - O

M X o & comected amm&a@é Séméﬂce. and T L e 2~ﬁ%7y£‘ce/a

mx M jmgodi&yﬁ{rvmﬂ‘&ﬁ /G’_ﬁﬂl

fnf

Lot LAl e Z—é’im}g{{{cm a/ X, k. V-1 Thean 2 preory
Moo  2ce 3 ¢aa'aiéi/£éfm.

() O"JI//J 0 o~ | - .F'uwp(z/x

’Zi)rr}(o A 0-5'£w?9(w

78] Tnp = &

U t) Hen (0 0) o o copath, so ooy,

v
(L‘LJ 86‘21?2‘910 O‘n/,a = “rvf ; v € Vx.

oo

So o :;Vo,\/. v?e, /D:f”\]o"‘\)\lvf

‘ W,



MATH3203 |

M’OZ—IX |

Obacrve that

| o o ST YIS e

‘71% po—méb Vo, Vi , e, W), ace w M’ﬂ(/é; a‘édanﬁn/.u

:’ébzcﬁr 4o cave [

:'ﬂ\.z, /Aﬁ/@a’é_&%\w m X(W%ag) pgans  Jlly,X) ~ S'0).

Vo o vy
4';n- ?-'.

v Ui T
e A

|
I AN
| W, A e

J

INow jsia_ v, o e _y&?_a% in ch[vg)af"sl(w)).
| hove o Sequence (e NN )

O

|

| fd/f‘ “ru? < LL [V_I X) - Ho = Vy , Mﬂz (e

| L. 3 v,

MM __a'; = H0E + == f“a;auvg € CS‘X i stfu_uz_lv‘j’_}_., .

/4 Wo

L2 ?UM-nau:'I:Vf_'L V—m+|=j"\)m‘4)._.\lj.

|7Z¢n [O—F)OS'—SMH @ A éa}ﬂexéﬁ %fm’" o ’é’_,ﬁA
|

s

U,
/F

W L s

C L R

r@u‘) Tn o = &

Lot v‘éﬂﬁﬁ» b il !ﬂﬁ#ﬂ%ﬁvwava‘@c%&

b o vedex of 2
{,ziqu.. e )

Iﬂéé@émg_a/}e: wall
S 3 webex veor , vebex wep.

> dr@
‘.v

1

W
2

vwl o a /—iim;p(e/x ,}4 X,

7 7

A

l\@é‘t /éle A Z,—S’L/V\;ﬂ&ot sé, fv}b\);cz’,

Bzac,&r/aw/a—r\-di.[ Bagg%w&%n e - /V€V"nt)

PN R S Y
f‘)@ﬂce 3@%% /t/évmn rﬁlp \/WW ,é/%@”@%o)‘

%2‘ ,ﬂ?'bmy )%Lﬁ i’:Axcéovl ééz/,;&




Induchion  steg

Sugins M@:W S o shorlect gl

évnm a’A p " v 2 2.

Su?g/}/sa-e (51.[7 o /A"uz %{ v -1,

Leb [y o) be o slodol pill foew ¢ o o,

Vueg‘_r, V’V é;p

Zz/é «ée A Zgynﬁfvx s k. \./v.e”c.

By mlucém’"ﬂfs copath fom o bo
5’3 inducdion baze JWA fa@fw v Ao _p,

503co”m%7//nmd‘/ﬁ>ﬁ O

0

Rav] (o] cvientiobion Ho)

X é‘e < %mée :;cm/led.{oé{ JMA(, 4/ Earéf;ﬁcﬂ

V4
Ly rate /%L 2 - 51/"";7['66/) ojf/ X oy T aind erive

Ji dn d//vété‘n.rm éMjf %XCX M CﬂMAow

To stark uill Aot F Lo some z,,/Q/

AMM/ choent weColx ) Lok dke

o(-z'_ar

=0

Gusalion: then duo «€ Zo/x )= fer (3o Co &)7

Em&mea,ée &/\4 / - &ﬁ%cm m(X znd Zwe e.acl /M‘é&@a&)o
a_Adocal /%xea/) ﬁnOVéa/éO\n Loy, Tor.

JZ (zx)“ Z bs?f;
/f«,x S. )

L&é o, o= é&%’- 7«!4\/0 Zﬁ;m’ﬂdza/:l .B{JKAM Ze= 0y a0 o .

92(0}) = +'E +Od.l;( f&f‘bﬂﬂ /Z,n’é Wo‘f\nﬂ-"\ Ts

Ao )=ty + o . -

Bz(x]f(*‘ar = aa-‘b'- t 0&14‘/6&(‘»’!0 M£ WU[V»M Ts

Z’G{Z&wc.a Neihe e

o rz—:,im},a(e/)c T<C o &’l)‘h;m;ﬂ&/)r

7 :[._Vo_,.. 5 Vn:,_ . Ea-,'t]:(”)r WAI/{-(’. T = [Vo“..,vr_.’, Vesy g oon , Vn

L

~o.
- 6”&‘@:& no,

22(“)_; /6?(7-*_ [0:, Ts1+ ap. [0 7—":1}7:5 + {_5(""‘4 ﬂ'b“é Wo’(:nn.s Ts



WATH3203

19-02-13

o

l’yi dile)= 0 Yhen ag (o, z.]e dofr,z2:)= 0

o = r{% Ae UL P 0'71/9():0

=

J:w% den e o ] - 5[/“?@ %l,/l a¢_=i‘a

l

| Clai

_/gf 07(“)0%«» a . -ta, V.

Ta/cz A wpd’fr men = h o /rf:-’_,ﬁ,,{.o., =Tz
Apyp = +d,0,,_; Ay =taﬂ__! =) ,d,_,=i'0>ﬁ".=1_
/@W’Q&w&.\f@ 2 - 51”%66’0 Ervétf‘.}eﬁé Py, N~ S [ ‘inrw-?a_(sn(l
H SO A =ta,,
}f 97-(@:0 2 Mo, x=é&.{0;+ %C(r)fl Qo € F
whee 1€ §0, . a3 = IS clo)= 4],
5 M ct o, nf—> g a(%ku {() € Cal(X:F) /53
ffC) 2 {_':o-c(rjﬂ’c
ﬂelmw Comég//rw
2 4 %méﬂ conpecled A’ry.:%(zzcz. TG i U 24 Z-g}n?ﬂzwﬁl,
© o= Z_a,rr € Ca (X [F)

/f 9z/o<)=0 Mon = aq $(c) ééy Sove

Suaclion

7

c:jQJ,thg——;Tftlj_ (a. e F)

Quodton: When o é’l[j(c)l——o ?
C/lﬂxa-c A /-simf@x
Lovte ot éf\t o;anf al Th i ()t/f/C)

/fiﬁo‘a’-re 'bsf'DZ.Sfruﬁ&me(l\conLéZm‘r

,éA&ﬂ /ézw Cn%&;_@ 04 SN, al/f’/c)

Letnym =]+ Letr)e,

z )

)

oL

1)

=t

7m[7{1, valuer ace +2, O,

/4 2=0 ¢a /F /dd.a Qz/?(c)) 0 VYe




45{ 2 FO  in /F- /%&” ﬂjflwr

) d cifo. N3 — J+13 St Lelo)am e+ Le(@) g, 210

(ed"ézn&vef T = 0r Nds

Thio i precisoly Mo dfrsibion o) oientalhilly

od(u) Yc ?_!?0, s NG~ fflj dres /r-gs) SE. -

(ela)o, 2T+ [cloyn, ©3 =2 | oina s a [-Smplbs

/;J};! 2=0 l;y\ﬁ:-', 'ééLA /é/z/)(.'/‘;)-:,&()_

/MV\J f(c)é zz[X/F)) O\

LN 4

e J,J 20 My H. (X ) # 0 < X prieidalle.

4‘/[:4 fﬂd/réua[a’r Hz (X :H:) =0 1;,4 X Mnd“fft’-ﬁ'évé(t]

(Final strelcl. )
Awwm.e 2+0 i F P X Jﬂ’énﬁcéé.

Then e L«-.o—w #Jx.wf):fo.

Jn fﬁa/ré‘c@x Je: §0,... nT—= FH15 s¢ Jh () +#0.

Q| s 'é‘f} 9 HZ(X-’/F) vz, Xmmc-é@/, erveadable , 2¢0 w7
Even} X _E za/Xib‘f) tao /(om x=afl) , ael, and O

i fOiy WE=2 {21 o seme funibioa st. Fh(§C)= O

o Beirese }/A@ve b A@zﬁm c:{?-Q...,.Nj—'?fi‘j,._

v
A 100 Njmo (215 5t 9u(}()) =0 and I:(5(d))= 0, dtc.

LLMOKL\T. Azl gr st, cle)=*1 , Af¢) = -1t.

Sbtgﬂy.dd’?)‘é 0sa o¢ 40 A ”5[{*!41&/)( T, /f/l.&yv.
Cos, 22+ Lo, == 0O,

Then  [dGs)o, 21 + Ldl)a, ©] =0

2 dle)= —cl) , ds) = -els),

-

S /o‘r dﬂé\‘a@mé 2*5'5/»4/”)0(«'0'/3 P ra C%ns cle) Ao - clr)=d)

_______MM%J@%M (s) Ao -<(fs) = des).

Now Bgy d[onc a cofgﬁgp_{__f._* Ales) = -cl) WV é‘fd;‘ . Mf_ e

U




MATH3203

M4-02-18

Fb-—vt_ﬂl Cam&.qum g

/f,f)( convecked , orienkakle sechace

7
A e A U /g 2 the Z—}fm;ﬂé‘cw,,_ then

3c': L T O e R ) U

xe ZalX:F) = x=a flc) st f(c)ggurafm Z (X )

) o = “bpndametad clars’

“He) = 300) o e by othie Jusdemestnl closs.

So He(x:F)= F.

» ly{ I e e e ) FZMJM ] W=l S

since. -l = 1.

Sn 4;! J+/50 av f__;’é‘-l—n yzéxf)gf
: 0

21-02-18

ﬂﬂwp,m / mzmrénml

(M—Aué./éue nAa. AGMn ()Q) [ﬂxg Marite o over R)

A = (ao‘j):s;cn { ’%—_{A),: 'iazi Af‘ruca%f A)

l€ien L=t

Q) 25

Lok A, B emM (R) Then TIAB)= T (BA)

o]

— 48
A6= {C,;k) . Cir = Zas;.“p:k

j=1 v

n
:C:. = Za bv.’f.

3 =1
|

- - -+ ”

|’E_/A6)= r -Zla;-;bi-"' = Z' Z‘ﬂf}b};
' L= D 5= iz

= i ,Zl' b:;'ﬂ:' é"”@' K Wéﬁw fl

1}
)
T
o
>
=
0




Mazrfunf}: T AQ #+ TATR

Cocalla .

Wpem,,m sod P i inwhible  thon
/r (PAP) = T (A)

oot

T (eAP™) = T (P(AP ) - T (ho)P) = To(A)
0

Teace

Lt F e s

)V'—'?Vléla Aan F'&Mﬁf Mﬂ "U'%Z_f{ &dm.;_(l/ erée

/4,/(2 éz&g&a Z- J’-e 4)(

Kaﬁrmmé T a0 - mﬁjéi)m
le:) = )T a,¢,

3

7?/7'){ - )

=1

ﬂ‘@«'ofmw%éﬁgd/»éamiﬁéaﬂmg O

g-ugz:a—e. we__ rhanne /ém._czifw o .

As[ﬂggj, ﬁ: /;':i.)

Then Az PAC"  hoe Pia be maleir of change of bonoco

M)} = mlid ) on(r)f mlid )

A P A p-

So  TAT)g = Te(A) = T2 (PAP) = T(A) = T-(T):

So //r(T)Jo ast a,éﬂrfau& WML#W ,g‘g?é’o T V-V,

vV JA/FE
|



N ATH3203 |

2]-02-18

’/K->K &MMW ke
Vn>0 ne /Zuwe

cﬂ//j L GIKE) = COKCE) | Mo induced map on n-choins

%mm L%M aernoe o Dyeonll) (celafive

Ex %xd Wﬁe

= QM) r);_m T (C.(4)
721& "AJJWLO < 2 W/ ﬁw//] py
Do lf] = e (B ff))  prhece #,./4) Helkil = K (k:F)
ok A M,/xzm,r(?ow o 1
ad
A}ez/é&w
() wlllF fuod | outf)= Dpuerit] (- 3]
(o) /uxzué;_ )
Sk K singliial e, K foaile coplen,
_ }JQ//};;O 3 simplen rai’k gt //a‘) o.
©. |
Poef [y 1)

N&Amé ipﬂmM /f—f/.; M@dﬁvg o Mmﬂ

J,T“ J,Tv & JTM

O--)_[,(_.‘_a.\/—f—?w———vO N

Qmo@uw sMan% veclor

w Ainear Mag>  ovec U W Aude
o, V.2 F ﬁ.l/rl /K/Tv Tr/Tu)"" -Tr/Tu)

Rozf:  Esocabially Mo skl plenslis:

lw\-/k.r 3 €ki Le 1‘,"&*&94@:141 253[

AR T A T W /i

7
For egml\ / réf ; c&ﬂ&c e €YV sé f?/émrk e 69 er}':fcéiw_)



ﬂwﬂ )52:. e, Ciew .., ék*‘?,j 0 R 'éa/.,'w yiév %4

C

We h@.,é_ép_@gm mAzﬁwg%Tv én»é,m.a_o;f

WCM /fj T i g

Wete T; /&.‘) = Zajf.ﬁ: 2 A :/ﬂjz) \/lexk mabix )
AR ; ds 6, ., e (ds) /”Z’“?, pabrix )

Te (A %) - T.(A) + T (D)

2T /Tu): T-rﬁ;) + T (/):\J\

jn)




MATH 3203

26-02-18

O — A > B L e 5 O

\LZA \L/G \Lfc

AB, ¢ Jd /F

Vicgaam commabes
Reoso mcé.

ﬂuﬂ Tr/fs)—’ W‘{i/ﬁ]‘* 77’{%«.)

4 K— K Sz/vgﬁéaea_[..__mm

(\ K }wu te cgsyw’aa&?/x ; '

Oa—> Bo(K) — Z (k) - H (k) — O

! l B JE Lt )

0 RBK — z=.(K)— H-lk) — O

(ru [K ’ﬁ Cr(K) if_) Cf"' /K)

-B?‘(K _r'fl

|Z/KJ—Klfaf

O

T Z ()= T &g} + T H )

O —> Z(K)— (K] — Bei(K) — O

24 lcl) L. ¢#)

I e e S e = ) =

> Tl )= T(z4) + (5. Y

2 T le(fl) = TH) « (Bl T (B Y]

7:2./@ déf-rn.ﬂ,ﬁm )

| Z( T/cr//)) z:/z)ffm//}h Zmﬂm’ﬁ Z ()7 T (B (£))

P ;\m,,,m = }Wm + f £ T (B, (1) - 21(‘) T (B, 41).

= l




Ncrée oJ w*e-'étjte ;/~/0( kﬁ

e 642/6 X e Q)= X (%),

@eomre X 5 m&éwaﬂwé 6// /F

UWarally bhe F- @

_ﬁ@_fé_L@ﬂé@&{z Fixedl Siolen /)

M/K—’Ké:ea&wﬂéaafwﬁug K O

p %Mée, mmﬂéaal Gponglpx. Flck %&Q/ (adico : [F= R)

/;i M/}abo_f_lw 3 4 somplex rg/Ks,é Alrl= o

éz/o ;a/—a, net vew M%_ﬂd_ajéﬂl_{!&c&ﬁ(‘m).

B!

»-/:7;:- mg Am,w /4’)

%M(J) Zm 7. [c(f)

cm &/ﬁ( Fl— LK /F)

% ~o ﬁm%e A Sp2ct gl :r—é ¢ /&ngg /rm?w
f_ﬁz’)(mw} - {—50m41éﬁav}.r E/Qﬂmmé O

[ O

Ezfﬁ&;@eﬂ( ac QR r-’\.@,é{x', in_tach quo [eolirin,

Cr/{)/uw Gt el ppe  pen -zeco  ddpment .

JJ e _tnumecale Ahe r-Sipdice > d%//( Topors T,

C//)waquAl; (f/)/é@m WZ&DM

/‘L/J in (0 0) méw @ //r =tz

// ,’/ %,xw o rstan(wx Men ﬁéa@“ﬂfs/ é//) o

T/(;//}) O VYV,

So_4f V‘/ Sixea no  simplox uhalovovec, Hon Dyl PADWEET)
=0



Y] ATH 3203.
|

26-02-18

e, condvagmitive, of dpanlf]+ O,
%3“@4@ rdK 56%/0‘—(7’

8]
%ﬂ (Begvoec f)u/ &M[t/x Tho).

/fLﬂg,t Q@ ﬁ@%&@{ dlm

,.n ¢}//p—f27¢o mmﬂf_g____ﬂ%.g_/%@u
EASLM&/X V“o;[p st 4!/6‘} o.

O Foof
Calailote C\@[/A
i fuD 2D N N

0 0

So uenlf) = T ///éfll/,(oﬂ—vll/pf))

gbr}t‘«iwfé M m/ Vi ale v&(‘é(MMD

Fre e T 9, [ C(0:F)=> G(0:F)]

[é{e rﬂ?bﬁ/ /M #o(ﬁdwﬂ.eLé"-o{ F) )

JSQ QJV’WAV&_@X ﬁ,,ZD

| ,/(V Vv éj:ﬂ’lc?n

Q|1 (5] - = bif)=1d
> Tr He M)

So ﬁzw.../ﬂ' So mmé/) 1

SD,J»M/JAMM
VR -g

e P o A et s o)

D=fx€l73"-'//1ﬂ$l/£ 4 %:D—aD 4 M‘nmm_w
Thee BzeD st Jb)-x i)

r'i-_




28-02-(3

=
o
;a
=
~
A
3
t
' w
2
4
by
"
~
3
X
N

ibion

014:@/,4 sakored ,;pf Cﬁoaoé) /AL 5) m O

L) /4 A frbé

) < cAx<A acbe (L) e <

A= angl

Srﬁg%w asb A Eé C = asc /térnw-. fivc) andd
/ 7
QSEAESa =)A=e,,g/|_l( A s A [f%é/pivel

_#gglmﬁ' /»«édzq dw'v&-n:a/ set .
In M.«/Acme VﬂééA _&cﬂm_r ash o E<a

&#\ {N '(57% o'rﬁQ(ea{

¢.q. /50 Ak, ){}; éf% orhesed

(A, <)

Rodud o/ Qg z
)|

DGAAL :< on /4>‘ B é?/\

i, e

%d,lo) £ (a,L’) & (a gga’)n (653 é',)

Pevsace é(/A ) (B ) s /AkBT £) nt wnkw

Jﬁtz-&r 14 o~ 6 s A Q—mm{

A={013, 0<]

AxA //,0] <« [1,1)

L i T Aﬁa%!@éw A'xA'

(0, 0) PR (0,1)




MATH 3203

18-02-1§
5’: 29 y . A ﬂo’aeé
o (e »é-e 49@@5
/\//A the “pecve 5/ /AJ <) i/
Vb seé 78
&M}a/‘_cm e Hhe %%(D/e ééﬂ_; ordoced  siboocks
- ,//n ﬁz&m&w N/A <) = é«vm-ﬁmé;f.se/ S*Z’M)
&

%wé /él’bZAﬁuéz/& AMXA"/

00 B e P e i

N(A, <L A . N3, <) A"

N(AxB, <€) trsogiates L7 A%

L@f@@

y A

(00} (l o)

!7}\4 mmu@é&.%,_mégd Suf{s*;yyé A€

(8,0) ¢ (1,0) £ (2,0) € (2,.1)

(o,0) ¢ (i, ,9]<(/, (z,1)

00)¢ (0. 1) < (1,1) ¢ (2,1)

!
|

Z e B s w,

I(L_)K:/Vg, Su) @0 A R—;'”M M@ﬂ

/

ﬁ)S_/Lm_ﬁu::éal_ﬂnénm o Vi S Sl W e
() each T€Se 5 Autals ordared. "

—




foop

T

Py Jnile ézm?ééag/_c;m@g_,}( bdoedo a0 2
cubctiplex o) D" [iece n- [Vil-()

f/
e Ve s fv &k
M Vi — L Ve
Ev&fuJ &M@cdj/(mm&ﬂ&ﬂbﬁfi/x%i_/_ln
:/Ev&m )’LOWM&M S.wéaaé ﬁ/“ A ~0 o 5""%(1/)6 J

‘J 4

o O

@ﬂ@%&mg« : B
Em

£vm Amée Wax K odosils M shudre oA an

Fesr7d

[T Kiw & o lohe  indied codocrcs,
D

O

[2] |
o (%, <), ) e sodeced Singiial sonplones.

Define /KX/_ 4) as /ﬂ%’hﬂ

Take Viese = Vi Vi acd Aokee o produck _occecine, on Ve

cfint ﬂw&mrz‘l«m 04 Kl fo toe %W
ués&é 0% 0 xT Nééle g rztag..oo = (SLMA'/

T _AnAen »é{'-raua[; rg.-__ ;
ad d

to, d:»} S'(3) x siz).

So Hs(K"[-.IF] 22 &%Lwiyér_ﬂmﬁmw

Wéﬁce/g K aad L .

/7{0%_)54‘7 b\lecm].ﬂu/ée /J*/KfofF),7 ﬂmikpjﬁpneﬂ o
| N



MATH 3203 '

2%-02-18

Wl sheot

/2

Dk Kol e fuibe sivcpluial colines, Mo

X/(Kxe) = 2(K)X(L)

f_‘g;é’ .
Loy [N )N o s 7m£mw[¢?lﬁ@-e (A, < A{M_M

@Mé U /C w}/mag dacA st YbeA a<é)
ﬂwm N(A ‘)w a cond. .

©
%jb% a /éJ& Az wéavéoge e puem,
I%n.z A A— fa?
‘&) //(/ <) DM e ﬂ@-e/é W(
/ML/« NY) = NCA')
_ /u) N(A)— C/N(A) /ém %_LM_AL&_,@MZ
| ;Hkmﬁxm )= [F_ k-o
9 [0 L k=#o

A :_NKEOME) /\n Z N[fQ ,nj)

Mﬁ( /0,,0) 44 @_MW

15
N&I%A"af _giove ‘

Lﬂék& A.{flfmvﬂ&/xﬂtm

X (Kx A")= ?(/K\




fop

»—v-r

K ___éi_ﬂg@uw_ﬂ&/xw .

\/Kf)\/

T H o) = blKl@ L) fre zach o,

‘el

Kob = Kol  cqth Kal = &

ﬂA/KnL): oY n

Lo lkal) > Hy (Kol ()5 B, (KoL) — H,., (knL)

0 I®)

0

g

Z\z/é K:f/,.‘.,m:i Aé;e O- dm com;p&/x mflz i Vé("é'r.’&:).

//luzn ’)(-(K*An)" 1

ﬁmﬂ/ (Bm mn.d'méu.v; on W‘)

mf i %Ml e Hrove.

Sl/«ﬁon'a-e MWA(A[M’

Lé}é K+ ud fl,....rm—‘}’. k— - fm:v_:’

= KfUK' 5] K+/\K_ =,@

Ut X§K>‘A”’ Xe = Kix A", X—=K,><An

XeaX. = &

()= C—x[XmX—) ‘96’)-()@)@6;« /)('_')——7 Cﬁf)() - O

o

XX + x(¥) = X(X)

3,

4

> XMl &) + K [mjxA) = X(X)

4

(m-)) + | ez

0




MATH 3203 l

05-03-13

4 /m

X*Y) = X{x)X/Y)

Sgprae X= Kew X, Xeo Xo adeomplneo of X X fode |
A 'Aiw' J4h

| X(X) + XenX-) = XX )+ XX

logt
bae an exack

C 0-— C*/quX ) == C/X*»)@Ck/)(—) - &/X)—?O
B b 20 V) Xt i) G XN ol o () e o B )

Take
| MAM/X)’L xgzgm/X-;ﬁX ) -ngw: /X+)+Xamﬂ(x~l_

loreflecy,

j/ XCX'\"UX- / ><+4X—:¢

f//im X(X) = WXe)+ KX

L A&é Y é{, P Amée M . (UE )’/ m? bot b O fom

ponyplex a’éﬂ[f ﬁn/v&) Formn  Jliom i ¥

g ’X/f/ LenixY) = m X(Y)

IPQ¢ (% uwé((/édn av1 m)

Ao _prove.
7

|g33:3m\g /?rm/‘u/ /A( m-|,

!% Zy 2§, maiIxY, Z_ = [mixY

Z_}.Dz_ :ré

Xffl, m JxY) = X[(Z)+ X(2.)

= - ) X[(Y) *+ x(Y)

= YY)
a




Le oo shovoed  Hak

A" x A" 4 'é’mm/aéé 2O cone,-

o X[ AN A") - - X(A“)

Dot

Lt X de o %Mée

Tn KX 57) = XLK) . e O

[/

Plk) :  X(Xxpm) - %(X) when X o a %Mée

COYW&/XJM <VLM€/)(AM%4//%-A

6.

Pm: KX A™) = K(X) sherover X s o finite

aﬂn;ﬂ(m dﬁ AMMLM ¢ n.

Dborzrie Bk Plowi_s)= Bhl.

Plok) 5 drue e all k.

CSO@F{XVJ/IOA{. e

k gy, v § #L,M K (Xxam) - k:zfm be = ().

ble've  aleende Sfﬁm&m /&m _ ' O

P/0)= k;i ?J/O,U S0 P/O}«); @44_
Well  shns Mok Plo-i) o Plak) = Pl best)

Lok X /éca:ﬁméecomf[m o%/émzmmﬂ

P/ birite X = X—ru X-

X+ = X(w-l O T 0k, hkm_w*m:id_{}

'ﬂl&n Xen X- < X(“s')

QL'M/X.,,-.X-)SA-I. il

X(X) + K Xen X2) = X(x.) » X(oz.)

MNan M M"Tﬁ waitt A"

X" A" = Xe XAMUX—XAM

(X de)n (X-"Am)z [XH\ X_)xdm




/V)AW%Szo;‘.

05-03-18
KK 8 ¢ Xl XDr A7) = 2 e A7)+ X fornix AT)
E%(/xmx-)xA”) = XX n) Lﬁ Pla-1).
WK Xex A™) = K(X) by P k)
X x A7) = | = X[o.)
SD X/X*A'") L x/{X+nX—) X»Aml: X(X'PXAM) e X{”ﬁ+,XAM)
" W Iy
> Yol B DG (s A= G (a8 28 Yfrsind)
oo XX D7) = 2 (xX) wnd Fa-)n Plik) = Plo k1)
A'}aw Cayyay{&r
Ro)> Plpe) o . 9Plok) = Plokr) ... » P00)
Pia)e e Bh s Phaies, s P e = )
20) = P2, 0) 57[2 D= Az)»> . = Pl2)
So. Plo)u Dby ww Rlvi)e  se 36 drve focall
1
® Ve

/\@é DXl boe /m,/z wb‘l;a’WxM,. /%I—ﬂ

X(x ey )= X(x)X(y).

%#ix i Qo k), Clo) wo i

Qo ) : :L/[XXYTJ’- X(X) X(Y) ctanever Ve e A ;A;u’ée

Sn k ; 4@'/:)

/)AMJD/; fille A2 MO e (T,

Qln) : X[xr¥)= )il et e e e

i€ Awm/p/x 0% aﬁm,m?‘w n,

Vaéa’,rv-e . 620\) = (Q/;IH O)

&Qé_ﬂw‘ﬁm Q/nl) Aé‘u@%*_dz[”-




We need 4o 5%,0” Qo be) 2o /é—wyé,,aﬂ Je.
I’ Z’—V-,-m, \:LQE , XKY) = &
Y= U ervL-E

=

7 X(x>v) =k x(x) -

So RO s0 brue 0 RUOp) » bue

A/p,// s Mok  Clo-)n Qo ) = Qfn, bsl)

Thio nll éemﬁ »ém. /ﬂwmu%fe of  dndole

. LWMW_MLM%LM 5

Mg/nllwémwa@k)wéu.

bek Y b a fude comglen of dinsssion
ag mﬂ#ﬁ#&,&ﬁ%ﬁm ey Uk,

e Y- Yis Yo iheie %r I o ge
>/- = Ol Y-}n Y. < V(m_‘) so aé.,m /)@n y.) Sn-|,

!

X[Xﬂ’) + X/Xf/vm\/.))= X [x=%) + (X ~ T ) ri. 24
I Qln-1) I| QL) V by previoun Leppna
Xxxy) + X)X b)) = XX X(%) ~ X[x) O

Then ) (¥xY)= X(X)/X(%%X(x)- x[ymv.))
= X/x) X[Y_) =]

|—-= —J[L m % /;Al.rd}l Tm@f é%
_—__&_m_cwaé_cﬁwéyfﬂg_@& Aitee R Mfﬂ;%_ﬁmméal
- c*?.x SZ “q

X(§*) = 2, X/5*» 5%): 2x2 < g4

== . — ———y
(

M)(/u ﬁmﬁz ca_v-,m@@i/%&w

", [XxY:fF) = @ B/XF)® Hor(Y:FF) |
@.M V&w = oLMngmw) - -




MATH 3253 |
|

05-03%-1%

e (3° = (")

Hy = W BYoU ()= F

He = Hfs)o hols) @ fhls?)el, (s7) = F

O F

He = H:2(s%)o to[s)@ Hi(SP)@l, [s))e th(s)ethls) = O

Ho = Hofs*)6 lh(s) @ Hi(5)@ tils) @Y. (s?)ell:(s)®Hh %o Hs/ls)

I T
He = Hals)@bh (5') 0 H/s°)OH(5)@ O
= F
)
iﬁﬂk(53x5) Y a : k=0
]r fe = |
/0_ k=12
Z_F be-3
L Fo lk=a

= Z.Lé , X — / /éz & mmﬁfcaa/ Map.
( / A(/é ﬂ( /éﬂ An ,Mé.',a.o_/ > [

ét/é &ﬂ{[ /%/g 19 0 A CQVMA?‘_M_%A%M

// hmégﬂ T i a;( 04)( Ton go = F oo
uz\-ﬂ( rﬂ’ 7z = i%rr ﬁﬂ{zé C.

m k/x)- A x/v).

;_ Hew
me Koewon _in cach cacse
=




£
%a{;jﬂé‘n@&/ o dmdle Mn;%%{ﬁz%ézw@d

2_

Ly

& 3 )
g [\ |\ A
Cs Er

4 >
CNe- | " i
D J

A B- \\l ~ 2
T+ 2, 4. o. 3 e U\ﬁm B /r o
Cor Gladec —> Goliader NAVEavAa
T Ve = V-, T .\- = Vs
Colindec = o) 7%
Cl{&ﬁ M b 5
XL Gyender) = 2 (sl | (bud duth = O)
S* o n dudle crvec f RP(2)
Uffé{ = P-r v D L D = -
too [7 O,
A oo AN
N /\ /] N\ / Tag iz
A LYV O
NV NP -
> N\
RP(2) % - =N
DAANNY
AN
Lok & ack o St «43 / \/ \ r Betlrn  view
Vi b5 v, VoV, 1. 3 - B
w5+ = et NI

< V.

X(s%) = 2 X(RP[2))

2 = 2 x|




MATH3203 |
|

|
0N5-03-18

Finite conneted &@/) Come in  bup /A/m‘l’m

Dokl S ST iR T#T 4T
J J L 4
Non-ovizdoble: KA?) RAPRAG)  RR)#RALI#RAZ) KAz RA#R A ) & RA)

L2

Mitre Vovs n s bl covecing M A

TR = i [ I o T

C-.: \/\6/—\__/
J, M o
Z2 - RAL)e.. #»RAR)
X+ = Z-Zj = 'Zl/—ﬁ\
Y= )
)
0%-05-88 cg@%@gg@ o Suctacer [M ey ol b ool F. coclfy HlE-W(s)
|We i Qézga I V4
£ |7) /_{,é Z ‘éﬁ'— e %mé_e_@m&aéd_z&%uz // 2

C wame éém I o RPl)# 5

':m/ /LMH(Z) afm/wz

&).Zcqawéamw

Y W(Z) 0 e 2 aﬁ@, 2 mﬂmf@z o
Z= 7% 5 o dm B Z) = dim H(Z)-2
s JZZ) //r{ Z,,,, ajmée mmofe/ W W/A/é/wé H.[Z)’O
L e
]1_) // i o A %vm{e (Awﬂzal,{ea/ SMA’%!LC;%AA
Z_#SIN bl
) RPL)#T* ~ RAz) + RP() # RA2)




by Z., dhite )
Cmm.eoéée( Su,f;/wc,&
by = diva B (5, F)
¥ - R _
oeo Z/,méa;,.é (Vlom LooP 1 \Z?=Z’
{ /\\ )A,;=[n.—(
_ ¥o es~[2 - RPa)# 5" )
ohios) — " :
[ . Ltowp2 | Ii=&
v, NO YES e I L'::L';Z
| \LZ -7 )
(5~ 57 _

hy . %‘W’Mé f»m_éy__f_!ﬂécﬁ_«émj_bx_ﬁﬂ_m&( /{DU;O /

%) aw&méaa%b Al 061’7;\'0 ol

v
/n__ x(m:}o 2 AL ﬂéfnnrm&.x/:r 2

]ﬂ?,méi {/7"/”‘ beawerae  LooP 1 5 bies , A
2o RPG)®. ¢ RPG)# 2

n Hmen

N%l/-(, | ZI anf/;i:m 0 /;{OQ

ly 2’ ?:UM_Q:CMM{ LOOPZ i imes  Mhen

7
e T #, #T 4§ 50 2/~ T # #T°

—
m men m G,

> T~ RA)#. #RP()#T 4., # T (1, m % 0)

n Bmen - m Emes




MATH 3 203‘

0F-03-18

T\f’w
di'i)n-m=0 S DB S
i;é) W= _mro = o [ ¢, #T2

e ————

| £
i) nto m=0 2 T~ RO # Re)
N copLéo

Hovvever ;:/’/J 020, m# 0, Ahen
2~ RP(2)#.. #RP2) # T #,. #T*

| N e e ———
C X b=

27~ RP()#. # RP()

+2.m copren

ée.ﬂ.c%_

zé) ma&imd

|(l.) ko Q;) T A, (m) T 4, #T°
' %)
W RPR), (v) RP(2)# . # RP(2) |
(J.!‘ @4—'
— fp

RPG) — s~ Mgb

A //\

T =

:ﬂP(Z) r D[‘jc

I\Y)(/I IOy

L L L R = GO

Nl A
= \\g Ygiﬁs O




2 = ﬂzoéu Z,/

IMsb =5' QZE-S

Lofine

ﬂ ’ 2
ZI: Z, oD

Sl

0{1’5"’7 H'Z(:A—I‘V)HIZ "

12-03-13| [F= F. ]

) p ZM{Z WMIM ﬁerce 1;{ Z r;owé,fm a

%54 Ml e, Z /RP[z)#z

w%.zi/e Zw A Aaibe cmnu&/m—(/ime an A

A B (5 = dom f0E) -1,

frz0/

rvﬂnm,(méz 2 in 50!0[ A &\n’bﬂo} M /)Zoé
aswov(:u ;,4 A %mée piwondoee ol 2 -simplces.

Z:n Z- &w;,LL__cmM Z s U, Toniery s, T

ﬂl&./. /ﬂolon Z,";ém»/mo%/ﬂ'oé’vg[n))

Rt 7= 5. Clomsh).

ﬂ@nl@ﬂ%mﬂ;@m&éﬁ/&fagfaww

2z RFQ# 5’

(Nt Hat Clamsb) v C(s') ~ AY)

RP(2) o plsb o C(IMsh)

e b Ao b (£) [obace b= dibi(2)]

/T(Z)“ X(RAz))* X(Z°) -2

2[:}42 L’—Z

'ZH: "Z‘-/—/ LM:A.,*[ L,/—_lr,-/




M ATH 3203 |

(2 -03-18

G TS a%m&mwgmwca

N R, aém/xmw e

Jow 285 J;/m L= ol (57). sl sfrce
A=l b 2

Rocadl Aot Hi (Cpinder) = M (msh) = {F k<o

/ﬁﬁk/

|. /0 ),(22

i!%m

Lot CV\L :@A wlymér e WLk %mée Connected swl-pu,

Lbé l:" Cv\(’(a Z MM a\[«,o'o’;mﬂ‘vi’_M__

B H[CL)—“’N/ZJ wmmecévﬂ

'LW e 2 WM T e

/mfé‘“@[ 4% /‘/ (/ﬂob)H #/Z.) P23 -t/?/h;’ﬁé\/@

Lanra

J#/Z Fz)-ar-(') 444,- ZM

(o) v zaentsal MW o

i) o comadnd. Mzb

o]

l/\ﬂg R AR D)

RbWJ&n/{ 4 »ém, ém.ﬁe Lipgi=conilsmatomt

/mfét F co%mgbl ’éﬂML([/J Saths SSHO el |

S€ & R,
o

L’OCEMf},‘wJ\ ?ruwlt mux&-c/ﬁé{éfm
st fcr[e,w%mdﬁm) .

ity awg)




Moo seacch Aol all <l (Z) - Z /5 L, i#o

oo choge one @/M),mw,éﬂ

y» Jmﬁé no. od | - ;ﬂmm

ﬂ
dé’d/"l 7:,_2 L’MAEM circle.

/ﬂ{mféwémaazigpgé

.
7’7*’{2*‘”2*’-*’7#\ A/;*/?S

éA.e.c‘rmgj@fg

S ngo we ave  m e 5 M Sta)

/ﬁ«game:m

D{Mr c'é AOC—AL%A. r’/ﬁﬁcnwm //.»( /%M :

\ /\/ Ezcl. /—)wwn(uc_ — dJ /]

< o (amfmud in é/xam,zéy

ZIN

i\

AN AN

WSWQAMQ ﬂ%&\
R?WV'

‘4
7 2K
IR <l T T
-ﬂb;d . Z / "Z, é ] L 775, & ///, o 2 oo
20 C 1A / £ 7
7 AR / ¥ £

72_1,4(/ the 2 'év‘m;n/'a/J h ;é’[»e % ~7

2" cubodivision crbich indecseck

NV
Y somenthaece V\&W

Ne neo> dhame a “ neiohboctheos oA ¥

g/rg mﬁmK@lo:{m A 12»=I.




[2-03-13 ZERN
?[?»‘“'I / \ \ 3 2 -simoglice.
Ly \ /e 7
RS SN

;So Fivea 4 /J‘M:k conveded &u}{ﬂm Z ol WG Rz,
|M_‘S_M cirle 7S L L_\J"éa(/é {W

o e e A e W )

O

(PR S 7 e

|'é¢4/ddar A rﬁrm[uaé 73__><f.

St e ON o el (NS b ov

dlq%oku.r,éé/ (N et C?L)-
Ly ﬁ%ﬂj v WL 20T t/):anxéa/

N 2w i) — L)

‘””ﬁﬂ“\?ﬁ/

0

bol A e @Ma%( R
lovitein no /'@;lo//y% b/s FB)+0O  tha

L codsie an ecmentad colinder C (=N abd of y)

Mocgawe > =C 5 cawnzat{eg/

(b ? Z-C = o uA.

1%461 &4&( Me o (- m’[/ /Acrwm/ -'4& /Aoma%

Q&m%fa?wkozt Cr%ﬁm&éaé

GNP E ¥

= So 7 : Obinbsflisl T )
A ¥/>A py S OB G o e rviin e
S Tk




,a,kl, Vi, V. tn omée (_:gvmmn,é 04 C

ﬂ»’u( %rﬂé%/&/?dﬂ:ﬂ««ﬂzc

(m Mears %04&-’! AL o C’

e L

=

| ——

&m_z_@hﬁ&w 0 MalD /éALJI CQC/'.&; 2=

/WM/ é.(.fﬁ,g_/ ‘éM

PM,{ JJ. = JZ-(c.c’)

&/CUC)Mﬁ‘ " dz/f\’ s’

pA I (Z—Cuc'gu C/&(cucf))
=9

S~ T4 5

News gt by = doon 82, b= diw B(57)

|

¥(Z) - x(r) +xl5')-2

= X[57) - 2

Z—A.:- 2— L./—2 = - l\.,

=) A'/:L‘"Z

n

) /\p,é 2 éﬁ Q Zmée Cov;nértéta( Jw/acz

Y (2 F) - A

—

=N

PO)—VI({U*{', r,.;-vv&'tfl{/./»& Z‘m4 G Pé'/&éﬂﬁ/? [

L ey e e




MATH 32035

|72-03-18

Buo 7. = & (r-dic] i &;gm, i

s o et et s A 18 SR N A e L)

(500 b(D)—> Y:(5)— #.(95.)~ ///Z)@H. (0?)— 4, /z)

#/z} ) m

1 o~ i
(@) F — F

“ﬁ e "’DL A? é'1 r’néwém gdn N0, =n
C iwmm g : 7

i I/f;{ =78 64? ;m,m/
Suﬁ%mz goved UALA neo. a’,f 2- 5;Ml’ of Sl
au.ma-e ‘Aﬂo arvm!}a&cz/.?

e Z—M;ﬁ@ 7‘6% L. st of leart

M e o i D2,
7
22: !!g ;! 5‘- f\ 3:

. e

O MM s /—/ﬁw n 2.

mﬁe W,rét’fx Ao “Ew . fﬂgeméaaf

sy MQ%M/éa’C«m e S 3

0‘?@1216& Vérée/x /fD T o aken in s 90N,

A LA I cruD

Ny by indicteor D D*

o-agf: ihlerey) L. S D v Hef2)- te ()




5) 429 S /‘;'_1'“‘\ /47&,414 Z. D

\
\ 7

L = //7/ /D_} #x([)

( /
N / 7
\ Lo
Jo~ DA
) ~————~
‘\V// D:Zi—r
1/
/""“‘—’\D—/
TN —— 2. ND.
\Z Jo H&(D /‘/*/Zo)

—~—~— X)) X[S)=|

~—— g

et o
e

N&

1 X(U.)= x(p)+1 =2
)4 ;/f,/p_ A= F J<h T =2 -

5;/ #2(5— ) + o /rnpcﬂr:m’é(e
Hz//pv—) = HZ(D-): O

D dsoncoled

o [ 7 <

( D“’?Q"’@

BV} ) LﬂAlcé\M —QJ& "‘Dz 4 D—QW ~ _Dz

/s
= Z -~ /W\ ~ A"

7 )/V- \

[,




Wm‘u 32073 ]|

|4 -03-LF

J 2-(9 o A /{,uée corm.eaée/ QM_Q%JL M&-

éwm%'. o (5, )

%///LZ"’_DZ

(Stere TL)

Zy/m’ﬁe connuched sughce with  H(5 . F)=-0
Yon T~ S°

figf

® i - A

AL Sove. L:&Jﬂﬂ-}fiﬂ/x

f/(z,)@// () = 4. {z)——r//{z:n Yo 4ol (A7) — H(Z)

= A () _r':'
‘Bn sz bk H.(%) =
'—9 21 o Dk
D> ) o DzuAZ ~I
n  d=o
2.

a)

Q -Sodlga Jméecannméej&é#u{%zﬁ Mm%y

it

2o (AR 8. ¢ROG)  Aopl o fmes, dapp? 0 brees

Do ke, g Aongl O bmes, Amp?2 mbomes

| S ! !

L~ KRGt #REG) #T 2 2T oy | o bives, o 2 i e
o ¥ o

/ bl sbos RP()E T~ RAG) # RO #RPE)

= J ~RA=)# .. # RP(2)
\/—\/—\v’

N+ 2Lpm




fomg

Recz) # RAz) ~ K*? }C@LM

fasf

WA
/f/ / RA2), = Msb,00° , KAZ), = pisb_oD*
RAAS ’ ’
~ o ° = K0 RP() +ROL2),
| .
fep

RP)#T >~ RE(2)# K> ([~ RAZ) # Rete)# RA(2))

e

é\)née ﬁﬂ/z): D;;%”Zo'b /plmﬂﬂoﬂy_*éﬁwﬂ T

y

AN

rrﬂ?P(z)# T

!

QJ_.._._

o
| f e |
PP o | L R0 | cRmn)ext
Y
[ o]
[ /
}




IATH 3203
14-03-18
© Q T C (a,) 1 L_/J ij
| R - R T
I 2] 1 f { M ]
’ (& AR Wox & o
G N o
| T B f
ow / =
C | o o™

o

34 Q,”(avé‘écow.m

Ol Tie wTE
Zﬂ

= - RPE)#.. #+ RPAG)
\—’-_‘h“\._.——-—-——.____,

A+

|7-03-18 /A%&x N - Tl

0= A Re 22 G =5 ©

o e :

(5 Il/ﬂ_(g - 1#,,_. (A) (Cowmépﬂﬁ, WWTJ

&, ’é{\_l sequence

b () S W (WS () Bt fe) S b (M5 B (B) P

”%ﬂa‘é%n*’_d

) J ace T el o ey ey

0 — A %Bm-f-"%cm,——»*o
| . i o

o o — A = Ls (0 — O
V9L w v oS

. O-—~>An/ R (©)
| .2 JRas o

O -— Avn»fz_ -y 1Sa-v 'f"ﬂ:v"’— Cice =20




quLdch W !

Wc’// cowoéruaé Qa j'onV'LOYVLMAAqM

S Zalc) — Mo (A = Z(A) SR IA)

Ker 8.6 —> [ Ker 2.7 |

(10,2 )

Jok 26 2.(C) e meC (c) st &) -0

DPn Bnn — Cn o ._S'Mff}’fﬁéive (@_@f&m’)

Clorse bel. st foﬂfé)’&

Conidec n (L) o pu-. 2.5(6) = 3, “plt) - 3. %) -

'So &nB(L:) ék&r//fn )= Tonlin,)

Jo :lcié',An- 56 inoy (=) = 8/5) O

bef

Z\r/é %62,4/(). 83 af_,ég'cey%yz /W.«

,’er /é—r ) sE f‘lﬁé 5. 5‘é‘ ‘p,. (L) = 2

[0 Au sbi tole)=ull)

12

/ﬁ/ (éa) 2 _a r—&.mC.E &%€Z/C) %.&w-

dé ZV\~1/A) K@f/dﬂ Am_« ""/4m z')

Fus/

N_f—m 9«/'/—4| (7\) = a\?|(_é:!_!,J_(A)] = 9.-,_13: (DWB(E) = 0 P /07:0

65,% tn-a v %'(Qé'w o So gn,q«t (A) = QO

z € Z-:_(C) Mdzlt_z ﬂréu;fu, /LA) A{ 2, JSo

a € Zai (Al . 2~ 4 /'Lafvzfo m,g,,q; de»é? a2,

/é,n)”é ’__&é woiqut , so M bo Loonece M

oot Ao ont ab'mm.l/ on r:lum'az.

gﬁama/cm ;. E2 =7

M C/Amce (é ) ﬁ}ar === 0.

dﬂ/rm aélgn-,(/‘l = T /Qm ‘ A——?Aw,.l




MATH3203

1-03-18

Since /.7.4[.17) = &2 C"i‘)

(ﬂw‘m Eél’(&_ﬁn) ’Im/w\)

Cétmae “eA\« )'Lé. iul) = b

!QA—_LQV\ (0‘ = QHB‘—-I«/K) = Qns(b’)

Bwé in(r) = d.s[b)

'jin-: 53 f"f}'fé;ue. So & = QAA("‘} € Ba- [A),

e %t&:.ﬂ/{ Suppnoe (b,=), (ol e M

Wﬁfa,ﬂu

(_bb/ A - a’7 A oj'—m‘ca_y%rr o
SO (A= &/58.4—: //4)

2 e B (A, zr—a‘€zZ,, (A)

M AWa " E 6»«—! /A)

S [(ad= [a’] € /L/.n-. (/4)

) sl ) 4

ém S(2)=[ale Zo(A) LB (A)

Wy (éa)xwﬂ &Amca:(mr A’éﬁ"\lb

It 6%4&1 ﬁmﬁﬁé %W’Wﬂ;ruu?ﬂ WL&M

e i Do

O: o (€) — Ko (A)

o) e Nezal Ao shms I(R.CE)) = O

7. lC)

,_SD Sugpaa€ z € Bv-/C)

e e e T e

Ona, 10 éizu-‘ltoévt S0 Ol\.cmaz 1@ € Basy s5t. .a» /E)- j

i’a’)n P (/-g) S aC{S), z SO Pn_ énﬂ—i /A) S
]{ 0.> 5’n+1 _L/ﬁl o SO v /0) = a a.m- /K)

[ 30 /c;vu-l{ﬂ) O) v ﬁc‘l«dia’. ;A:Y z € Bn/C\

|




ce. HNe) =0 sa S(Bure))= O

So I tuduces S ibnlc) = . (A) /’mméﬁm)
8 For
/5.«fc)
NO’M Aﬂaﬁ_’ ‘é] 5’&.6\«7 H'-rec )é‘-/l-m
(2) o a) s BolR) L% Bl s et

L) B (B) L% Halc) s HoolA)  io sk

fm:) th (C) g /‘ln [/4):5 /’lw (B) 17 &xaaé-

o of T

__F__ti_#_=<.7 ’éﬂuufa-& ik = (2

7
NTS: iyﬁ‘ [362.,./’3) o el Mok

4 Lg) - Moo Do ZalA) st is (=) = /73]
ﬁﬂw)gIvW/aﬂa. Cyi'f'_’CA)

c
S 3JeCui sb pga) = 2L (5)

!ﬁn + 2 Suo’fﬁé‘u So l'vaé}ﬂ Vz € Bay |

5.é. Qn-r'{}j)' §

C

P !ﬂﬂw {/79' 9/!4- KS)

So ﬂwaﬂ-&l(ﬂ)— 3;1-"/'5)

ﬂn //3) Qn &n-l /"7)

O

/2 - a"gz(vg)éke-r/pn - Ton o)

S0 Jx € /L‘ sk, Cu (o) = /3 QML/?:) /-ﬂmée O //3)— C)]

5WC.£ 7
Dl iale) = 2.005) = 2P )= 0 [90207 0%
So 9-' /0() = 9,. talec) = (D Y m?fféi‘ff e
9,1 (=0 , xeZ, . (4) , £ i*!oe_z=£/>_]

P

. Pg#. ‘ % (]

Fiok shonecrve A&{ Cfrﬂw = O

Lok be Z,(B), so  pule) € E.(c)

Mg/lu: A 0['@'42 %v\r- ,ﬁn 4 é) . 'fAyg o AN M‘ce

/é,O), /d/jg(’é)=0) So J{ﬂ*[éj-’@

7




MATH 3263 |

11-03-18 |
Nwz‘fwe‘éuwe bo shos Mot 4:4 A2 L) :ﬂgg%m
| ST o) Hie Db sz (B) ;;6 ;mfé]’ [z7.
bl bt Lt S0 i N 7AY ALSE,
e A ) L B pallb) =2
o b e CR)
Chamoe oceAn st 00 = a [0 ]
and th'v:\ﬂQf 10‘031&3 |
Thean  palb - cute)) = 2
SO A4 &16(/6— o)) = 9,18/5)— 9..’36.. (x))
O (Y e )
= ail) = o ) =
Sa fé—ih(x)é O) B ﬂ/u-r ;Q.fé)" 2
So ,f'lr. (L= [=1 —
bol 26 Zon (C) aud make o chme (bo) Fe .
Can avune aec Z(A)
ﬁm(b)az , A 2N
Polone B = D (b) € Bo(B)
O B dl= (O

NTS ‘ ‘:p% A € Z,, M,éq’%‘w L—g_[ﬂj Sires) /ét\&.n
Jee Z,..(c) : Sl23:= 3

tx L) = QO _preavi s (ﬁl = an [L’) D/Z{f Sore bé Buyg

PA z- P, (6) M caladate o, (=)

an-ru [Pz (!9] = ﬂn 9A+ [B) = /Aqb /a_l = (D)

S0 JM.(%)— it m,(go—lc ak %/ aar/d”
?Zé zn.“/C) ML@( féa) D A r‘/[l.mce.
=2 Jl=zl= [a].

=




LWle've o fakbl: existence

Nhiently o) &

M\—T;—r-pl-—\—— _
SZV.W /0‘—7/4w—b—7_8$—ﬁ‘76g’~3>o)

77 P Y )
and (0> AL = Be & Sk —0O)

Are M 24@/‘6 é/;ca(/é Sé'ci}wc,e/a nﬂﬁi

[L&LA W
WM 0/%{/: @4;#?_ _

ot Ay = Al | 3 Bu—=BS , yiCu—r Cu

wn malm P :Arzzﬁl. /é[ua;t/ %{_fﬁn& ¢ /éA/ y.é%bﬁd} O

MI'RM MM/&%"
J ¢ P,
0 — A, > B, P> . — o

4 LA 4 x.

0 .14/-’ e Bnl L C) > O

HosilB) BotlunnCc ) - S oHa(A) 55 Wo/B) £5 Hate ) 2o b (CA) S o [B) —

Lra

J 5 L J A« J o J % 4 B

Hyol8) 2 Ul ) 5 1 (A) S HofB) 55 Mote) S5l ()5 1 () —

M s comndes, Mebecalby ™ sage Mook ien e O

2,
Mmeié%.

lo_pachicadac (e) S i lA)  commates
l?’* \L“«

bolc’) S5 Ho(A)




MATH3203

21-03-(8

Boilde prablem Clar: cwe 500, b wed o Tonl, -

Tavial -
0"—7 A A*@C&‘O‘; G.—*O

% B el S g e O
ol (0 a9
I%Z}?
M_A:M

O |l (C)= Haoi (Asx) o 2ecp.

‘//J ze FZ,(C) )%.&n /;) & alre A odmca ,ﬂ/yf:
baune  (0.0) [E)o2 gnd (2] - A ‘Dz-0
:so 3[23=O

%%Aﬂ Lma_a%z__%_@_mmﬁmm

W Mé wm.m W
© iOq Halh) — Tl (A Cu) — Ho(Ca)— O
|

n

%ﬁ@km)ﬂM@a kw"AMJ

| ¢

i
e e e e N

{H

(O-’A-%B—aC—"O) W&ééegmﬁ#ﬁ%mg@_

F%ﬁ Uk < &)zééo_u:&.« J @w”m&ﬁz&_.é%ggm
09 A > B 5 ¢ o O (o)(a) £ (e)[5) -
i Vit il T

.
W w

!
0— A L Aoc™3 ¢ 5 5

!




b o Bl € o g iopssrphivm.

bk £ -(0>A 5 B5 c—>0)

5@45%/@ MMM 3 hamomarphin

r5~9 lfé /'L'—'/&{d_

frp

] £ sl on Mhe AW Mo € splld
7 4 V4

O

e

L@QrB——?A /A%L’Aﬂmm o rei =ldg

Q%,y Y: 3> Aec ém aL)- /i) )
()]

The. 0-—->A5 3% c — 0O

Jid ¢ W

O —= AL foc® c —5 6 pmudes

0 5 S’ﬁé 6
n

g‘gﬂ wﬂé@ ta & /LMMWAMM st C— [§

sk 205 = /a/r

EXP o

(& gullo @ £ ol oa Mo bff 0 € sl on the ght

05 A B Ao cv o

so  biviad  exack sequence %Gdﬂg__@_@,q_@m M

b lhe® C) 2= U, (Ae)\@ Ho (Ge)




WATH 3203

21-03-18

%LES JWLA e

e, NS T S 2

Thio_soqueace _splito o _Ale Cff.
Z%,AurA*@a—a/f () o iy

| {j(f' HL(LJ = [JU_/.'\
Hal A)

14

(% o op 210(

| L]

‘Xs X—;—uxa o X—#-,X—W% X

For eacl awé aa ng//é é'eﬂuence %V(&x éﬁgq/g:
0 GlnnX)— ClK)OC(x )= CfX) —= O

v éww of G (X)OC(X)- D5

(o)

3% /A{ Aﬂ. maéé& /&rm e 5&?_)4 A ’é’?(ﬂj/ coack

|3£/MM1Z_

= ci,/xt)-a Gl x.)OC(X) = Ce(X.) = O

o Mo (Ce (X)® Cu (X)) 2 B (Co(X:))OH, (Cu(X-))

=H. (X))@ H4.(X.)

O = Co(XenX) = G(X)OG(X.) > Calx) —O

W s PAESE o BT

I%H [X) iﬁ;ﬂ /X-_H' X—J""Jé/ua/cﬂ‘ /X-r)@G(X-l)_? //m 6() — /L/n-t /XJ,/) X—)

te @ th ()
FM/@ e ool
Ha 1) S }A[XMX-J—»#n/m)@lln(x-l—%(x)——a# (nX ]
i @ i s L O LA

o () S (Yo n Vo) = mcm)@m(ypuzy) [l A =

Suppaaingy V= Yo Yo fiX 7 _Jx. cx;‘/(x)cy.

jCQ' Covnm«lé% Lgf M:ﬁém/éé"(},




A (S8 f) = 1F [<=0,,/7. N, i

[0, 0’4\&1'6‘1?:9(2- n > 2.
n= 7 i =
82= D+(} D— Z:‘;\y ’ Drn D_’—S‘
D, D are cones N, (endecreatls)
Hz[”),LxS)@//g/D. xﬁ)—w Pfsx5) S Haf(5tx51) = #z(D, x$')@ f, (D_ »3")
O O ri,,-

tnd He(S'xs) 2F = hls?xs)= F

Ngo voite  S'= D, D. f,? F
A (s DI AT B(S*x5) = Bo(s*5') = Hols5* < D)o Hofs*70.)
A b /51)? Hfs™) — Yo (525 ")
'F N
= |42 = 2+ di H(sx5") A1 muwh Tl
2 Ao ll(52x5') =1, f(sxs') 2 g
#0/32)‘5()=f Cﬁwnjgéédg
o (s*xs)=F
#Z{Slxj") = ? f,\rril{‘d f,érm /41 = [42 ()
#3[5“5')" F

X(5*xs) = X(s)XE)= O

%A_EL—Z\; -PL\?,"'L\}:O = /-’+LL'I:O -_’7[\2,':"

5 W = F

LSSXS(,

.S; - D+u D- N

Ua (B s) 6k (0.5) Ba(5*>5)S Hy(s?x5' )= H; (0x $' )@ Ha(D x5')
£ &

Yo /53>‘5 ) F

Ha(D, =s' )@//3(9 xS)*’ #3 /53)<S) 4. (5%5)—3 I/D*xS )@” (DJS)

Now dt(,o-m,vm stz U, b

O
=P /L/"» ()37&5') = K /51?‘5') = F



