ex)

Ce C—h C—ohoma'o%t&

Dig: A ?res‘\eaf- F oon o m8d X is an aSSi%nmev\*z
e UcX open F(UW o set

o VuiVoou FLYL): Fu) = Fv)

inc\usion o opens

st o) F’(Luu\-‘- iAen'h'hé.
) FLY ) F (V) = FLYL).

Notation: ID’IAV = F(lvux Puv" F(u) - F(V) ves ri ction map.

Di“- l\ F iS o Pres‘\eu-e o# o\ae\iom %roups ig eoo‘\ F(U.\

is on abelian 9voup ond ol ,o'"v are oroup homomorf‘\isms-

2\ F’ is o preshea-‘ of R'mko‘es % euh Fu\) 1S o
R(u)‘Mko‘e and al) Puv ave Compd'i\)\t with '"\e Mko|e
struvcture. He\re “ is assigneJ o rana R(u)

M’ A Sheag Fon o mtJ X is o Pre s\\eai st whencver
Q=UUg union of opens, then:

o) If s.& F(U) ave aiven st

Na U
P uunu, (5d) = p ’uanua(sp) ¥V UNU, % ¥

then 3s€ FIQ) st o g, (9) = Su

Y If t,5€ F(Q) are st p g ()2 p 4 )V,
then s:=t.

Define F(U) = IR Yopen U < X, /O“V = id.
Fis o presheat bl nit o sheaf: let UV EM be open + disjont
Take: Su= | € Flu). No se P(,'UVV) resfridmg, to S.u) Sv-

Sy =0 € F(V)



Qx‘) Constonl sheaf with 0 roup G: F’(u):%

ex)

ex)

ex)

ex)

ex)

" '.‘ke veclor \wm“e where vrank can a'vmp

U->G

lo:..".’_ constanT function

)

puv = fesfricfion of :W’d’ions‘

Shea# of di #’e\“entia\ K—ﬂwms QK(M)"
F“A) =QK(U) < ik-‘orms on UM z
Pu v = Tes“'ril.fion ( i.e. pv“bo&k )

E> M vedtor bunc"e sheat on M.
Flu)= i smooth sections over U S/“\g

Sheaf of nowhere Vomishimé, smooth functions ="
F(U)‘ i 9 vovp o smooth nowhere Vamishina £ :Uu- K z

Def: Suppose U S X open seb on cplx méd X-
o) = Yin% of hol'ec functions £ U= C.
O*('M\z a\n\{cm %rwp of» non-Vamis\\in%, ho\‘c £-. U—> C*

Io: Shea? of hol'c fun on Cz v«mshin% of (0,0) € Cz.

1% (90,0) & 'M, IO(U)= O(U) - modile %enerafel \»a |.

If (o0) e u} Io (W)= O (U)-module %enerd‘ec‘ \)3 X,y .

© vank (I (0)) = % | o) & U
2 (00) € U

7 <

But also: I,(U) not o free modile

-tz-x+ x-ta = 0.

F pres\squ of a\)e‘iam 0 Youps  on C:
F(U) = O"(U)/exp(0w)



lx)

Nt o sheaf®: consider g\ \V)

C\ §ix>o0 2 4\::.:::;:.:: —l :
C \ ﬁ,o} \

Su: EZ] . No+€ Suz SV on u,\v = C\ %X=o2=
Sy =[]

lo%Z

-
1ol

Coan wrﬁe Zz=e

on €\ §xz0) ® []=[z].
Bul: Sse F(uvV) st s‘

= [‘] . Ccnno‘t solve Z = eg
\/ on €\ §o3.
s‘ =[2] '

u

Ceck CohoMolo%tA_ p

Let X=Uuq' 1;4= i'u.(zdd open Cover of o mid

LJ F be o Pres‘\eaﬁ of a\)e\ian %rovps.

cfU,F)=TT F(u,..), whee U, o zU,.N-nU,,
X=UvlU,vU,

(_(u ;:) = F(U)® F(W® F(u,)

c(u F)= F(Unu,)® F(urmg@ F(Uu.nU,)
C(’M JF) = F(unu nu,)

Con\lenfion: For we C,P(:g) F\) a5Sign to each 'u., olp componen"s

wd....qpe F(uqo-‘-d') Nit\\ qo““? The'\ G“OW wd dP W*‘\

indices of omb ochr Bg im‘)os.'n? Skw-szmmetra eq. wqu-w

fd -
Co- \')oundar,‘ Opera"'or'- 5 CP(T_A_) F) - CP“(Q_A) F )
(Sw )q’.--qrﬂ 2 ('.) UJ rol; ‘*pﬂ )
where fes‘l'riotion of Wy, -« olps) to ’U,,o,,,,,w in RAS of Sunﬂ'esset‘-

ex)we C(U,F) wee F(U)

(Sw)dp W, - W,

S



ex) wec‘(!,F), wqpeF(qu\Up)
(éu\qw S Wgy m Wy * Wy
Prop: &= 0.
E‘ Let's on\ia, C\\eck §$w =0 #or weC"(’g,F).
(§tw)qpx = (Sw)PU‘ (éw).(‘ + (sw)qp

=(w,-wp)' (wx-w“) + (wp-w“‘

= 0.

o

M: Cech mhomo'o%& of cover H with Valves in F=

H (U, B) = ke (LU p) S U my )
Im ( C'lUpP) S P (U, P))

No‘ta "\'Oh'- HP ( 1;4) .R) co\\omdo%% o£ con stant S‘\eat |R

ex) S‘= ’u,uu,vuz %ooé CoVer

O u  ClU R Flu)e Flu)® F(w,)
- : IR@®IRO IR

we YR, w:(w,w,w)e ROROIR

C'(U,R)= RO RO IR

we C'UA, R\J W= (wou, Woa, wl?.‘

()u,,

J) —
-

2 ’uoz \'\
C “_‘,IR)= Q) no Triple O\Ier\aps- U

I we C°(’l;4}lR) wth Sw =0, then (Sw)dpz Wg -Wy =0 Vap

Dww, = w,.

H (U, R)= { we CUR) - ws (64,0) fu ter ]
dim H°(U,IR) = ).




I wec (U, R, then Swz0. o H':zIR/Ims.

¥ welC(UR) is st wW=3TF, then w,,e 'gp- Se.
Wy, = .-, - €. Wo,
woz=§z-§o 51(-‘0') 5(';):(“02)
(‘Un = sz- .gl o ! Sz w\?.
c!hm ImnS=12
dim H'(U IR)= 3-2 = |
Nide: we C‘(’l_‘)'r\’) %Nen ‘)!a (OJO., woz)w,z) = (0,0|l)
15 ﬂo‘t exact.

Pr_og'- M=Uu.‘ %ool covey .
If H'(’l_A,,thO, then e\lenb, c\oseé “gorm (1) exact

?_g‘- Lt Me Q'(M) be st. d1 =0
Since ’u,"\:' |Rn) ”l‘ = A'e“ tor £“ : 'Uq - 'R
Uy

Remark : g“‘fp Z const on ’u..n 'up) since: A(“L"’p): 'yl"y[ =0
D oMan we CLUR) by wy,= %~ %, = const.

Notei (sw)qe! = wpx = wd‘ + wqp - O

5 [w) € H'(U, R).
D [wl=[0o]

D dce Cotg'm) st Wyp = Cp-Cy = (56).,9

T\\en fe‘*' C,‘ : uq - 'R %\ves +o [-N %'o\)q‘ £\Motion F=M°’ .R Since
Lireg=%rcs on UnUy
a




Prop: H‘(I_A) ®") = isSomorphism classes of complex line

bundles, where:

Coo*(U)= muH;P'iu*we 9 Youp o} smooth non-Vamishing. functions
fu-¢”

er

%e C (E,C”*) with S%zo is oiven \;.’:

%dp'- 'U.. f\up -> C* Sm”ﬂ\ s (5%‘“9" = %P‘ %d;l %d? =

» %ap Yoy - Yax -

% é C'('g) C‘“) |ine \)w.Jle with “'riv /“\=Uu.‘ ond
with 8 =0 tronsition functions %up* Uup = "

Recal\: L i.‘)omorp‘lic “’o E . A
@ I U GLYLE) st 9.2 Mg Ba Ny o Uep
o v =l _ -
© 94p Yup = Mo A

@ [a] = [al eH'(u,c™).
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