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Complix A@ebrm'c Geowdv&

Home Worly Set (1)
1. Suppre Xl X <2 a comnecbed compald Kihly, manfld
of dmeworon 2 pude Hat Ky = Brival ad HYX,G)=(0).
@) Fivd e Ho dge deawond. of X

(b) Show #that Lutry connected Fincle £hd coven. Y —X
4 ﬁad’ am  Lsomorplssm, Deduce ¥hal (X)) Has
no Wewtrvival  foude guotiets

2, f‘e:i'. & ‘e& a Wﬁx vechr Gundle avd L a conuplex Live
Svndle . Show thot .
Cs (E® L) = _Z’ {_C Cy (ef)r'c c.(E) , v=rk(E)

ES X -
peclly Ch(EOL) = 3 C (L c-(E)

-~

A =0

3. Lt € fe a comphx vedss Bumdleo
(@) Show Hat E%@ FEOE (an conbinwons complex

) Prove that
1-P(E)+ P(E) = p (E)+ p(E)— -+~

= (14 QD+ Ca(EIF C(e) +-- ) - (1- (e r (& —csca)+..)
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ouedtd Gumdle E-

L(EY= 1+ 3 plE) + & (7@~ p@)+ -

5. Vé/"% He bk Eers of tHa Todd s of @ Complon
vedor Gudle € -

Tdd CEY= 1+ L ¢ (&) + 7%— C Gle)t cz(£9+2—i— C,CE) Ca(E)
+...



6. Checd, the M""""J caseg of Hhe Hirsehud ~Riouan-Rocd,
frml

) Who dow)=d,  g(X)= gUO , wlue the Founo
§) 4o doed 64 ¢, (X)= 2-23 = Xy (X0
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XX 0) = £ (efo0t ctx)
G) Whey dimX)sL awd 2tDr=1, Huse
XX, £y= ¢y -gtd
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X(X> €) = Cc8) - Yh(E) (§-1)
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Home worke Set T
A Weshass poiil,
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< = W ‘fo&mo«%c - form o 0.1, ”r(“)“’ ’I“iJ
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give e pwjeoﬁe Coordinalic of D
@) Show Hhat there ane 24 poti of C whue D < net
Lhede  ( counting with,  suabbpbicobds ) |
BG) Show that thew e 28 bitamgeds £ C (coudﬁ&mﬂ
unlliplyectien)
“#) SAW/‘Aﬂ.J A/ L a ‘&&MW b C, wh (L -C)= 2Ps 2P
Khon, PitP. 4 an odd Het Lavacknistc.
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g
H. Supre X 40 a W}di& cunve dfg»&wwo& Show Hhat
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a - O(BtP,), Whoe Py acd P, are distuet braud,
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Homework set 1M

T/lw batch. a‘ﬁ 2XexcAses A9 abowlt e »fa,mm /{.é&'né
guankic . Ih‘l'ﬂ‘hs:‘c%, o, camelC i —bet dpsribed oo

the modidon cune X(T) . Lo othn woads,

C = Buauiey /re),

Shne  TUT) 4o He  prnccpal congromme mbargn SLa(Z)(7),
conaistng of (&) € SLa(Z) ot @f)E (L) (mel])

omd  C g,uﬁeq Y canoneal otruchane 0{ & omooth Recuawn

Sl

1. Show the enud(C)=3. ( This 4o Quute staeond ; gow
Can  Congull wana bt Goole for Lundteece . The oot e
Lo wee Hungte! frucdo, since ’SU@- v{e3 /Sl 7)

© fpown to e of 0 ) with Puclion Leld wtedl
e o M e

25 T Froup PSL, (;r7) = (SLZ(Z)/(:tq)) / (7)) operatto om
C fertifully,  Gnd (PSL(Bp) = 168 = 84~ ((-1),
Mﬂa&‘é’l‘*g He G 0£ Hee W:‘maﬁ M, ber aﬁ cu,(i“o»umﬂgm

o a cawe gevg 3. Check the folours propote
of GzPSLz(H:'])?f ( Of courae, e ane mama Szofe )

(‘0 G- an 24 clbsaects Of oncbn 2 5 ﬁpa ae Al C‘»omy‘uﬁa,"'f
() G R 5L sty of ordin 3, forieing 2 Couugacy Lases
(‘023) anmd (3 g_) —oc—uaet f’f W&tﬂgﬁ& oﬁﬂﬁz
Z‘W'D Cota‘uaa,v& c/eﬂ/%w
(1) G Rao 42 lowed, of ordbr 4; He mahia,
23) o (2 ) P oot o Saprecetatie

(
of Hue Ceﬂy‘uawa Lpsaea



(2)

) G R 4£F 2lhmel oi{ vols 7,  Prmng & Crug s
Masa, - {(1‘1)%‘6 H;"} Lf— R0k of /»g}hmedac&bw
/
(V) The cectralize, of an ot af orden 2 45 Asomeplic
t O, Hu Liedral §roup o, & elewed
(Vl’) 771[ Normel ey of a /)MM .f o den 5 Ao zokmnr,&\c
To Sy, the A%u‘lmt R R 3  Lellens

Vi)  There ane 14 AW A'romo«r»&;c‘to (Z/’-Z)x (Z/ZZ>

3. We oy g,ef Qa Pvzg‘e,ot&re, ﬂq/uw&cm  C Waing
the W‘c propetics 5.'2 & (a«wal. As sa/mmefn%)_
To Geqn, vwve that C o wot ‘ﬂa«/ww@@/oﬁc
@u%z x'fux,{f') He Canoncal Agatecn wdeds C asto P
as a Hwooth %w\,‘h‘c_'

4. The Gronp G doer ot Mk 72.44 ow C. Show that
the ponts of C with nowtwiial b lozer pubgrrps are
() There ane 24 port,  {ac: 12052¢] whne _ohabilios,
puﬂa/w\«rs ane  gsomeplic b Z/?Z . Thewe poinla v
one okt wlen, G.

e poie L by 0 157£54) olome qfabiliees
A s wre Asommpbec to  ZB3z, The frowp G ocpewts,

(i) M e &4 f""ﬁ’ {Ck,’ {sfz &4 } Hosie  gfabilozer
oilgops ork  pomephic to Zhz  The pop G
Openates tmrﬁ,«é, m {6}



(3)
5. The pot 1%cf, [y, {AF o C cam be idndifeed
with  opecand /wr‘nrta 717»- Omovth  guartics 4w P° ava the
(1) The pointy Qs |15 22¢] are fhe 24 anflictin pomits o C.
() The ponte { b | Loty ke e Sfale o Lo (i G
the 28 bitancedds of (&
(i) The pointe {G, | 15t s8df of C cam 4o docrbed an follow:

Thert ok 108 pornta whre C Has O/w(m,of codact = 6
With a comc, Thue 108 powte imclude Yho 24

anflechin. points , Stere the conceo ave dowble Loneo . The pot
{Cﬁ 2 1~<ﬁf<?€‘} ave the /wm:u‘m‘ng oned .
z &‘W:;g with o inflection potat @ , the Xawged Line

at &g intersedt C wiH a divisor 3 @b, Show Hhat

b 4o acn an Anflhdhinn porit @, . Condiiue this procesa %o

et @y o oomd G Shory That a;, = %, .

Thao the 24 cfleckne pordt, {Q. 15¢ <24} & e

dds(}‘m‘vd umion of & Truples as abne.  for each trple

Qq ,Ae, a‘:} ) I%e ) I AV /)u,&?'»awfs ane W 5

7. Use Yhe &We‘/‘n‘c Lrfrvun cbine  ollacned 4L 6. Ko ?e'f' a
/-‘l‘vale Pma‘edt'vt ‘Qf%ﬂfﬂm +for SN Maw—: Choroe
& Ariple Q. @2, & 5 omd  Ffhew chomeprojechive covidion i
S auch Fot I{:-0-0), [®-1-0] sl [0=0:0] are
&y, Q2, Az 2educhiedy . Show ¥hat i swch a comdnede
Aad{-&m, ﬂ»e .Q%«At‘o'n for G iﬂo&b) a FM‘@«% ,oc'w‘—r&
torne -

Xi X N R =0



4)

§. Ech st of G <nduces a Migan brovsformation on Ho(Kc),
Ronce we Ruwe a  rtprecedibon G —> GL (HYC,I)FGLWO),
futeinne, G aruaiha on C < P(H(cC ,I<c)) wa e conepooition
G —> GL (H°(C.k)) => P6L (H(CLKL)) .  For eacd rlecst
TEGC o ondn 2, T optrat, on  HO(C,k;) with Lc%cfeuuwfwo.;

-4.,-1, +«14 . Es,b(,a‘ . e 24 paces 3(‘(/'8 a ;&.HC La- and,

a Fm‘nf‘ Pqn Ak fﬂ‘:;(‘cél'{b(c)I(c)) 2 m /@%e Lq- («Jw '6‘C catfea(.

the axs tor 0, and e pot P Wl Ge called the cende, or o
So Himp are 21 axes and 24 condtrs. The arss Eo iuttrsed
C at 4 ponbs, all frved umdn T,  Conclule tHat Hhe

84 ports lenl form 21 Quadrpples | oach  guadsule goves

—53 O OKXi S L:r,

7. Pune that erch codte P Lliea om 4 axes, and walld
axts Ly containe 4 ceuters .

lo. Show it ack dovble Frmgedt controna 3 cedes,
and that gach caider liea om 4 dowlle MW



Compler Algebimic Geondry, Homewrsrle Set 1V
Lot Hu.,,g(, (0<l°(1‘<(°‘z|<1) be +the H°P‘F /.)M#aae

e s C2 {°}/(z, 2, )~ (B, Xa22)
P/ZO‘V"C M the Hodane diweaion af H,("’(; < 2 ~00
(Hﬂ a 2e Son Df Kn{.o(; c_w;&,;/wm(a ot ctee % ey -Fu«aﬁ-‘m
on € aakifyng  cotain feectioned  opuativn. )

2 i) €
/g B e the reak Ligewrmbie * >4

ol M= (m

.&W oL,

Let gH=G\% “C e the Tuswe unface aftrcled o M,
M

Hoe Gy= Z'NZ s 4 Famchs  §1,3,85 0 5 ol
GM WM 'g.xC '6'3-‘

Jo W, 2)—> (wrag,2¢h:) a=1.2,3
o w,2) —> (¥xw, f32)

p]

b
e (::) G 4 Mmoo 2izpwectr frra ("1> 4 a Mourero eigtuvedn:
Qy by tor /3

() Prve that (K =0 . ( Note: H(Su, Z(1) < Yorsion)

(i) Show #hat [Ks 1€ P (Sy) < mot a toroiom clewsdt |
Comcle  tlust the Fodaiin demenaion of Sy A o

(lu) SLow ‘Hui'

Y vi$0
diw WS, V= ¢ 0
dem Hi(SM KSM { «f :j:/i’i
o s k- {7 § T

= W ﬂ,@ oam,‘m of H’( Hot,,ou._, KH::) “"“t Hz(HW?‘LJKH::).



CD‘W‘/IZ@X A Qje braic Geowefgt

Homeworvk  Set 5

1. Powe the Maw‘fm satemet ou the Aeﬂ/—ﬂfkr:ecﬁbw
Nuwbeyr of a a’«'mkgz an A R-dimensional Lorws

M“”“”’J © Suppoae that {0;} 4o a 2-dieswsion Sl
/Za,&m.t.,e Pv'eaztw Cone W/)m-‘&r)‘n AuiAs ot M
Come Ty 4 Wameg part f =~ Z- tases ofN
(N= How (G, T) , dewi (T)=2). Suppae that T awdl
O;l ave ko %&}&bw‘u& comes 0}’ Ao &Wq‘ko\- ea_

U, VEN, 0; < goursal % v, w e N> N2Zuezv
=Zv+t Zuw. Show that Hue 45 o Lonean plibin. Beban
U, v, w o *the fruw uUtav+ w=0, acZ,
Peowe ot *he A&({L AndersecGon. nusmber 4’ the divisov

cww,po—nd‘ ‘o v W ,Qqual Lo A . Geumd:ge ti;
%g[.ﬁm- olt":iorouaﬂ Iorua .eméeold«hdo.

2 Reanlre #he /JWlﬁuL Al‘u?«/_m'fa dl’finea[ ‘@ b g )
_gq/uatw x2+ gz+ 2”*4 =0 Frud HL w&‘a,l,‘l'ei
o(;aafww.. for He Mu,.ifm& divrsors . (The «ra;ké
Ut pelf- inersechvn numbers . )

3. Prove thit a 2-dimtmsionsl Asrua Ludedding coveapodsy
o a -)&'m‘{-e cone  decorwp o b {o;} ,,{ a Mf#
N%R A2 CMu/mct Iff S)F: = N@Z R
pemtftey on the Aomewvrk ek,




Conglex AEMW-C Geome-lwg
Home wirle Set 6
1. lett & Ao L%M‘C come , F 6 a 2l G-
bundly over E . Let S te the Conpllitm o[fFova.
In obher wmdo, S © a i e over £ with a weckon C
s = po Fhat SC = F , wd C o Hhe cume af anfeuty’
=\E/ Show thad — QD8 Q. o bl , while o

,ew/g A‘wlegm nosd céa‘«/ncl = 0.

2. The following me Yhe (Tpbin) dixgran for Vhe Autional
M I)leoé 5 %“' ?/L
An  0=0=-i 00 D, - o0—o---. o—l—o o e

i B

E7 O—o0—o—S—p o , Eg ; T EET (02):—2

(a) Fruo  #he %W 030& i Zaid ,;f‘H\,e,a,/-vwe, cast |

k) Show thadt dthe aboe one Hha m«lé m,é,é)/wmm Sl
ko cumwe L (E,“z): -2,

3 S/ww ok Fthe abvve M‘ﬁ,ﬁ/»a/ﬁw ane He p'»\% pezarkle oniq
-erf /u\,é(bmwé Al“nﬁulﬂu"}tc‘&o with ’”vw%/j(u 2 5, Auckh oot
thow e g extpbomal  coamnes of dhe St teond.

4 Fnd Yy »uwdbnletes Of b Y) m‘n&w[wu‘(iao with e
,&%wné W%Waﬁw of Hhe exaplond. cuwes

o

ot i K ——O—0——p O~ S0 —X—=8 —g-—0: .o
Q- -0 ?
O-~—-0—*\4.~_o X—L C O :



5  An sudedded cwone C 4 callid - Commedted
-#,, zv-o..& a(éw%v[,om'{?'vu = Cit+Cx it — GG oo

We gw <C1Cz)>-i FProe i’éaf« Af C % 1- Cm—:udt’(}
Motma,.zne‘&woé&,w C it Blioik

Ci/EA) =0 V,('rret&wv‘ﬁ& Co-w‘fauw&«f £ cf C, A,
% (L)<l Msreover, af Reedyad - Ak LG

b Gie o exampl oiﬁ an Lubedolad core  C wnil
2.CC) < O.

7-%/44» udeddtd comwe C S X o calhed of canorecal {gq_ﬂ
A;{ (C'Em'):(K'EA') =0 Ve ok 3

Wvide C-= 2 nE, re>o | If Cimy a# Sl *gl“f
we /);q B/ ,:_, Crreduclle 9{ caown el x.ai,_e_ A_f C P connected
Gk C7_c.o((1'l,‘-):;1,_ Prove He %\3 et

Su.f,pme C « ;:wc_atuwblc a'@ cac o cak £7p4 S g
A anti'ble /Jltu{ ow C pu,oz— Hat dg (L E,‘»):O Vc,
Thea - HECE L) 2 (0) ==> LT
Movoven , £°C0D) = i.

b=
& VGive g &CMJ@, *he doo an .OM..@-Q.MOL cwwe ‘\M
gxu-w rase b 05( Jeeti'onal JA;:P&O{ P ok,

(1) Prove #al s st dual for &  rabiznal 76«[)?2
Pm‘u‘l‘, ot  Least ome vedex Wl KRave 2o ~cnfensedkidn

<=3



Compdos Algebrc Geomebry Home worle et (7)

Thio Hatih 0{ prob[am/_) are aboyt Pmnimd ./OVW/QOM w:‘H\,
kod = 0. We. casume. Ahit . X ko a.: ot ww;aaut =

pwfact sk, that Ky 40 umen effe chie and Kod(X) =0,
and  That o s it oiteiy el Vs of - T ol

L Dedece o MocHors foruoda Fhit X (G) >0, woing ¢r'(x)%0
wd P (X)$ . Comclde Xhat §<2

2 Suppme that P =4 et g(X)=L. U tho KewssReck
ﬂz,mm & A}’l()‘w Zf'/m/?f Mg ,Z“”e J&WM oZa O )( onct
that LO*E Iy for oome n>l  wut e Xrinak .

Concbude that e cag /)a (X):.’l:?(X) dots wot occur.

tuwad ,  Haoefre X a5 a K3 . ounface,

4. Sipme Fhit  p (X)=0  ad $(X) SO, Prme that K20,
omd Ky ¥F Uy, Wwwﬁrm X 4 wm L—nm7m Aviface

5 Suppee that B (X)L ond g0)=2 Let £: ¥ —> Atb(X)

*g{, o, Qllarwe 7 st 1&" X
@) Assume thet Ztuzfxnﬂ- ket K. bt thoinds
cover of X Anduced by [n]: Ab(x) —> Alb(X) .

Show that X, 4 connected , amd Compute %(X,,) 5 @0(“ .

Al i by Hithcsthe.  pillstecl, -Cunof. Cx 56x) LAY
A9 mmde&(. Denvve a conlraos cbon 7&% the -ﬁa b T

g,ﬁ/wu-s C C—) =2‘
(b) Acsuwme thet :g A Aug\zjx\»@ lafs e X Ste W/W,é.c&m

/Zocowm%ﬁ, Show ach  connedled Conponet of D
'(/omfogo , ,&(%ﬂkﬁc cwvne,  amd O(D) =Ky .

(C) Suppre the rowufocakion dipsor D F @ 4 (). ket E
fe an irreducble comp et a-f D. Show that $(B) = AblX)
0 on gk cunve.  Comclude that U(m E’) and MKy Haye
Uobs o} wechons. Comchude That D= ™™ X 4 om
abeliog surtace



Cm\[(« Mg«é&wc sz»‘da? ) /X/oizxtné 199 €
— S‘fu sic vaetey frow, Hthe pond of veny of
A%Mo + i azé M 1 /va/oﬂeﬁm

(Sm, Aun. Lust. meu, & _Clgdok), 1—42.)

WAL sdate reoudts  needed oo ﬂua‘w& Prom
v @a%g/wwoé matrnaks " |, re.  Complerw >3 t’/’f”‘%/g}

o o a/é 977
Bul wild NOT ﬁn&toche provte G

or dnstane, Moo witd Lo own approaid,  to
CA&Vn (/ZQM% 3 le.zebm:/& o Lo TR ROOA_ Huorew s 5
b Bt Residow Porvmnda ,  Lafocbihy Aormds, Rolomonphic Lbrdit, )

Hoa@,a Ww:‘ﬁ‘tm (amd e Hlaoren, on 2l pbc spinalons )
Ermplhascs 25 om g«w_@gﬁ& i Oxaples



