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Lecture 2 (24-08-2022)
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Lecture 3 (26-08-2022)

Friday, August 26,2022  10:42 AM
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Lecture 4 (29-08-2022)

Monday, August 29, 2022 10:36 AM
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Lecture 5 (31-08-2022)

31 August 2022 10:44
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Wednesday, September 7, 2022 10:38 AM
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Lecture 10 (14-09-2022)

Wednesday, September 14, 2022 10:35 AM
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Lecture 11 (16-09-2022)

Friday, September 16, 2022 10:46 AM
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Lecture 13 (21-09-2022)

Wednesday, September 21, 2022 10:39 AM
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Lecture 15 (26-09-2022)

Monday, September 26, 2022 10:45 AM

Midterm exam: October 7th
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Lecture 16 (28-09-2022)

Wednesday, September 28, 2022 10:36 AM
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Lecture 17 (30-09-2022)

Friday, September 30, 2022 10:48 AM
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Lecture 18 (03-10-2022)

Monday, October 3, 2022 10:41 AM
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Lecture 19 (17-10-2022)

Monday, October 17, 2022 10:41 AM
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Lecture 20 (19-10-2022)

Wednesday, October 19, 2022 10:39 AM
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Lecture 21 (21-10-2022)

Friday, October 21, 2022 10:38 AM
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Lecture 22 (24-10-2022)

Monday, October 24, 2022 10:48 AM
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Lecture 23 (26-10-2022)

Wednesday, October 26, 2022 10:46 AM
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Lecture 24 (28-10-2022)

Friday, October 28, 2022 10:42 AM
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Lecture 25 (02-11-2022)

Wednesday, November 2, 2022 10:38 AM

yéw(;W# Theaem)

et M be on  oriptd n—mayu'fo\a' with laoumowva. ard
W be o covv‘)al*a» _S-.?Pod’tﬁQ (r\-‘.)”l:""'"" on M. T )

Séw = fw
M M
whee 2M  ha  He  indued  Onentabion.
g"’F' _GL" > S\ApprJ om a  chot  lowlmma] T imbedor o) M.
Wet 4 chock deo =0
/

Tn hom&'nwla :

6«7: Z ‘FL dllA"'/\a;(/\.",\Aqh.

1 =1

do = > H, Ao A A ---/\;[:z N-.. \ Py
=L B;& "

D Y a8\ dx A Ada
V= o %

o th h«cﬂ:‘v :'M "V\‘l‘g\al-cd -\-»o.-

Notes Page 70



€ & (,c3

& (T 5‘“ M,)Azz .,

rc, Cj“ - g)v‘:'T'C_
= 0.

CNC A W Svfa?ﬂ"\{,ﬁl O~ a chart qﬂ— oM.
T s (u) Z —f.' Ax, A -AAZGA - N2
swp S = (Z (I 9—F> oy A A3, |

[‘p *Vc:) zvneaﬂ)
A bgpe, do oM bt D L
*krm, ‘,.),cf,ﬂ@ﬁj ome M s ol

. JA(/O = j ("‘)Wlé_‘ﬂ_ A’D(\/"" /\0\95&.

O Xn
= (—l)"‘" f [/ —9_{_. Oq?jdza(z"'
Fogebe o
et [ 0
= C’l') / _“(‘x ,',JQh—:,L3
E . /_ #(7""'.7“‘“,0')
(/cj .. da. -
= f(’l')hf-[[‘zU.‘, 2,,\_“ & dZ\-”é"Zu-,
elHw)
= f&) ‘
an

.-

*x

Notes Page 71



NN

A

de Kham Chomolas

QI (M) = £ = M
d:Qfm — 7 m.

AoA =0 . OLSQ‘ /b’ﬁ.mg
Har(M = e (08— s

)

J

81{4& k-ﬁb’hs

\2\

\T\

N

K
). HdR[M) s aluué“ 74u:k die" 2. M & Cemueuledi,)
. % M s a cmpad, toeedes!, orented u-rafdd),
HY (M) = R (o bundoy)
lé_;ivl_a_ J ; H;K(M) s R o an  1SD. =2
M

: H&;[Mﬂo = H:g(M\ x H;g[r\;)

e (T) = R

K
Qc(—M) - Cewfad% Slufpln—\-cl k——/vm-\.

L PR S o W SRR S O

Notes Page 72



Hod™ = b (pf =8
ml0r™> 25D

A a@wx’\l; 'Hc,ceg(M\ SR, M Covine ched, G,,'e,_{ee%
\/\*'\m(‘ﬁ@-

P;z R) =0, H MR = R

Notes Page 73



Lecture 26 (04-11-2022)

Friday, November 4, 2022 10:41 AM
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Lecture 27 (07-11-2022)

Monday, November 7, 2022 10:42 AM
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Lecture 28 (09-11-2022)

Wednesday, November 9, 2022 10:39 AM

baom

=

q M lg a (»MPdU'-/ Cw\m(kj) ow'&r’v\b/e - Ww'\fvu )
Foo- Hie M) ¥ R

_éfg&;a‘)w 3 waadc“ auJ F Jw =0, Heu W %k exact-

L. [t M —> Oﬁbvu, Cohv\f(.M V\—W\am"]cod, Ny, N €M

Fonf

(¢ 2V 0?\ £w&rww~74% st (%) holda ‘Q— N Ny with
Ny ON2 # .
TMM, [*) {’Ww _é,, N v N--

Assupe M = N, 905 S S;””
Lot W be (,ow?a.b{ﬁ cu.PP.'vlcj on M5 auJ {)\‘x
o "“‘l["""""e °(7“j gb'fpmf\-tﬁo on P DN ot fB = (.
M

Chove o fw-‘tv\ '?fb i b A ?’g; MII

%‘6 |- va,
Sutp P o2ny,  supp d—€) N

Ld— X, = (e.wi 0(—)/::- ({"P’X'U)-

Pt c - f@u).
M
B, = w — ¢B, %b = X, +C0-
A
M 'V
B4 Suf’ﬂe,';'\)‘-‘ fﬁ, To.
N;

9) (*), B; = O’)Zl on  N;.

Notes Page 82



\T

S

'\

vy e Ly = U, on V.
Wi Compath Cupp on N
(um gyded H M by 0.

Now

7

W= o+, = fof = A ). B

%

Sords Thessn

Lot M — N be a C? Vhep ﬁ wafo(ﬂ
Lt R (6) &V oeaw(e,—\cw;aeazwﬁuuuoﬂ»uﬂﬁ
T R(8) hay 6»\11 Weo pe n PO

Ted i, @Ro(ED) & bl hammm )
4 ew:’ ot an -

_-Re}_au»' n €N < \‘QSU&"

=) DR i ovb 1/-'.” cll  w £F ().

oo Tf diw (M Cllin (D, Hoon il g gpre varane aden

c% W

N N = COI )].
A= sup P, B’ ox €l ﬂ\l

e ke, ag. I [%-Ji] ¢ Do)
k =

0£5& &7l

A&Su/)\g_ C - citie)  pomts ,35&;43’0

C NI+ [
()p{c.‘( X M /e 5 7k

Talte A = VEGO - F)\ < Al 2 -4

Notes Page 83



k)ﬁc.k ’X M l/; ‘L—' ‘/L

Talj(»o«,! F o \FO - FRD\ & A\ 8 ’%\
(&\’0“’{’0 > - — . . ~
o) X \H'ﬂ ’*’(‘V"B\ép‘qu %\

= Tu(L) < B 7o, A,
>
@) ¢« k- 285 - 2a/y
j €
#{J FCn TS #P}

S L — oo =]
Hoo  * atpt for hgden 7 Bl Tj 1y

“
I_é:- =[£'w/:)xx[_%\n: , 3.,.1‘)‘1.
b - ¥

Need vauishing o oll ¢ orden hmvaties. ()

Thes,
’F{H -F(ad] & K (x-af

L

Vac...

L + be ek
To., F(I‘;) c & (Fl), Al

2 wl, [F(c)) < k. C'-'[_u_-_>“ < Cl\h_fr_,
KLV\

How do e 3&' [‘7‘).? S.L,.,,Bu. a,uwf}'iov- Ao

Notes Page 84



Lot da:  Ci= 1ol aibid k)
CZ:: €'X - ol pm‘haﬂo ib olor <¥
Unwelh b AN
Lij \Iblh( F(C\C(-)\ O, ... \ID(\'\ (F(Ct-(-n \C'(‘B3 = 0.
L" Ay PRSI

Notes Page 85



Lecture 29 (11-11-2022)

Friday, November 11, 2022 10:31 AM

Sards Too

Y FM—-N & ac”? maup beboeon W{;%, and
GE) duete A b of ikl pak 4 6 e Flg)
hay, eaoure Y in N

(&) bl b lay )

X —

Degeee

IS Adeg(€) = # o inding, Q&
Sr =R/7.

P tpe  F R —R.
dogtt o= £ = £l
«U\M

2 He woy: © Oeow or gk x €S

jéﬁa_(("/\), RPN <

A0 GI— TS Q/
A{s,’c)V\ + o - M

oviuIetron rw/q)voe
Ten, 5 up,

A= doy (£ L‘?;@

Notes Page 86



ok~ dey () - J_‘%_»
X = —

J,i- M i_s o~ c,meu{-uQ mwﬁ(d, -D"H'M[M) odd
%W, uﬁ

I a,MM x,y Eng, 9@-’“’\'*"’\ al,\ﬁ@» NI ~G('ﬂ= xj.)

Fiet 2 M= Rylo0)
WA gl At b uqnj Foy € iniM) Qd‘ﬁev.a £:m?
S.e- £ x)- y a~d f = o nd of S.

\| &, M st B(.,ug’) cV  ad
v C mt (M),

Co“’% P73 \/\[J N_D_'\Tf't

W C -t (W)
Cheore  bome f* o oo 0, =l
ad spp ¢ cW,

[(_}, No LQ "'g-l Come bt \ ‘{ ‘j - K.
Lok
N = (P * Vq.
bek ('PL Le the —Pf/uu aw ‘73 V,. a.«vo dnbfn&
-C = LPI —W\:& &.,,24 e db\a

Qemewo&'- Toin X~y cor Lolls.

e

Notes Page 87



g

—

&.

Lecture 30 (14-11-2022)

Monday, November 14, 2022 10:46 AM
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Lecture 31 (16-11-2022)

Wednesday, November 16, 2022 10:37 AM
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Lecture 32 (18-11-2022)

Friday, November 18, 2022 10:41 AM

L G

A & G Svwostfa wam{:;(ye 6 with C*°
Jorciows m: Gr b = 6,
LG — 06,

ad o &ish’v&ﬂ“sudwm e €6 <t M L e ﬂ&@_
Hre %’rﬂu’r Opions.

E;wale, /Tl«wwm Clored Su)aa»pufs e;/b waln x j‘m\-fs Qe

—

Lv'e_ ﬂ""‘i’&

‘":zw ﬂ\& e (o,b\wd) odl e Growps-

_—=-’(i.t7 Oﬂy Le G\Wf (8 ’ota% ,‘sovva\'\{c ",'b o nolw x quUfX
(ie, V¥le Gop & D winn geer M, sk group [
ovd

a  se.s- | =7 — G = v —1.)

o't /Drwe/uu, He  lore Ao, .

\I); [/ 8 L\'e ‘jwwp é, 04\0( %N mop S

Lf(s\'—"(ﬂ au«.vq Q G.——%C)
3 1 (
h— 9q-n W heg T hoy
v:(g)k) ’6' 36 6.

.1[@— 0000'4 wowpg Oae A)%wlﬂim -

Notes Page 96



\g

A Ve tor ‘écbl X  on G s w(ﬁ[«d arn ok
if © (Rgj * =F fr ot g b

Ll'e((a) = sprce e% ijkwanw vk,

T, Ra an,u. T yialt\’—fn\)wﬁm/* vl {ww\ o
ve oo P 6-
o e voq

ev: ke &) —> 1 (&)
X — X(e

doofWW"?MM "6 veJI,r SPa@.
n pob el

$  am

&Mw[he(&)) = CQ:M [@.)
’Pg% ‘gu.??og,g__ N & 7;(60

Defin
Kol 3) : = DQa(e)( V)
Ll Ky & 2 @@ ot

ov G) CCW-Ck Lea.)
C,QﬂAh 2. X\l s 'Y‘j‘r-* ;h\JM\.OvA-
e

B keo.
(R. >,¢ (7\}(93 = 'DR,‘ [3\(‘ )(X\/ [ff K‘))

DR, [3'«) (DQM{")(\]\} Dw“ o
= DRy
= X« (ﬁx

Notes Page 97



k2

Caadﬁ Kok Vv +— v E Mmvere 1t ev.
a‘;l—':’\? Xx\ao_ A \V\vMO»-’L‘ VF oNn o L—«e ci'\"wT Cm
jtx R —_—> (-,
+ — (e:(e)
S o \wmmqol\km.
3WUf 11 Wﬂ&éc s o
ngvwn, (ﬂz( ZﬁB = "6( (“.)3
3\0;’:‘[23

Te Lie (6) — G el X — £ ()
is Mﬂw&?owaﬂ nap. J-’f? Ldl

Dlexdle) - Lllea) — Teb s e dobdy.

n N

L\'eg— Le

Notes Page 98

=



ool

Lecture 33 (21-11-2022)

Monday, November 21, 2022 10:45 AM

(o M)
A Riema_nm’an rhvic s a Seckion 1»} a vedor Lunde
',.)l\l'd\ 041'&'\4 eadr X EM o W va&m/e ol M
Ly Dx.

————X

.T‘-Xisar'g&\thwwwwx#w on q Lie

3—(\;3 6 od O ;c—m%epgaw,,,ubay,

gx + = l@: /9)
s A& k"‘\l\om(r)w&m R — é,
Moveoven ,

(P:(s) g ‘C‘,nya.

fhe Tu, (R),X =x
Then,

T,  Pldh = @ (W ot e
—
T,  Lxl#5) - (P{__):_g(e)
= Pr( G (ed) )Cb

= B (o) prle).
E f W a Itowval\.m.

by, W)= §le)g - ferg @

Notes Page 99



Exargle.

De

y/é)-» |+ 7
| O K & WWWA
1
Te o i Aen
x{g%— DR, 71
\ =
o
WIN TR
4&// 3] Atl£

:%. G < 41(0{7 P) s A wnodreix grupr Q*Jx
$ a w’aﬁ* wariank  Vediv é:ed

fo(e) = Zw (bxeen" .

=0 K’.

J-;t Lie(6) s e Spaw 7 —r‘ijk{"i-\\‘wa-i‘ vedke

n

Notes Page 100



-—l; Lie(6) s e Sp 2w ? «'i?kl"i-wcm'a_i: vedxe
futh, A
exp: Lie () —=G
* — 0.

b\'klve S&\ON ’V«i’ &PIL w A ]"ant’*f)l\&w\ whneve,
L 5 o ﬂfhb W "}L\L bﬂ?‘l'vr

5
Ac['o;n{ P resevtcdion

M: 6 — 61 (Lie (6))
3 b— eD(k |—-v7hj")

Aa'[g> Lie (0 — Lie [C,)

Aldo,m'é mr aed'ec'tfj Ilow nou-alaal\'am f. jfbuf /<-
4 KELE) L o g1 Defe
ad () - 4 M5
O?IL +t:-o

dNY = [x, V) N %Y 6 Lels)

\[%

Notes Page 101



[

Theorew

o ny ravke (B[ v] = [Ry, %, Ry, V)
= Tx,v).

. [Xl\{) ’:S aga,« Y- Inv
G H ot [l( {, $ & @éej
; voup (, wp nn
UMJ:J?{ ¢ Ag(&) _,,L,e(ifg S & Lie aﬂ?zﬂm /\.on»oerpl"!:n.
wrph'lh .
Twh, 9/ (P-’ G —H <t 43, /h«&) = ¢

G 25"‘\"-’? N g e

L«c ﬁ.csam M & a Counecded C”—Waw'{vu aJ

—_—

4 Lele) — X (M)

co ¢(0x, i) - T oG én).

’ﬂh, 9-0:7/,% 2)ronp aclon ¢ GxmMm —m

5F (55[&(0, x>> = -

Notes Page 102



Lecture 33 (21-11-2022)

Wednesday, November 23, 2022 10:42 AM
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Lecture 34 (28-11-2022)

Monday, November 28, 2022 10:41 AM
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Wednesday, November 30, 2022 10:38 AM
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Lecture 36 (02-12-2022)

Friday, December 2, 2022 10:47 AM
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Lecture 37 (05-12-2022)

Monday, December 5, 2022 10:42 AM
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