!

IR
I's

\
I
I

MATH ’1159 HW?2 | i Addition, cach 2 and }*

R S ot § .
l § cé “, ()() s *m f‘(’ every elf. | M“S* Ae “ C/"e"l ,“/7' This
i 3 v { % ) . ) L )
;‘h“‘ Linite oft(ﬂs’, sa X, ()‘) it 4 (5) rcg“H-S n the ‘{0”0"»" f""‘""‘f'fs"
‘j;.i(. 0,‘ se a i£4 exists? g ) . 5 é b '

| iR el )‘:::*C::><:::><:::jx( L

' e (F withp $ 8
| 9.vec a ““'uho""’h’f’ {‘ | b a

e -1 Y.

2 11260« GRS
L { a b
| )/E’ = ' a. ‘ 4
‘ obr O( e )O obf

This

smgf[d<+ nor mal

- Then
Ecl‘age,( [da,os Mlcffﬁirs,

! Caw+a;wea‘

on
faheck
\ A

| Eﬁc.h

covev, So

Nov wia {

s a

< & lnarma‘

—

B M X
‘S..'cé'z-yrouf.

a ¥ s

Lef N be
cubgrovp of
{s6)%,

+the

“r, X Cun{’aiuimj aal b 1,

Since 02,51/ (ab)¥ g:ve

%;u\/ are

- -

> ) p
hand, X is free

s and
5’89:0/41‘073/

lands
2nd

other

{)4 'H’e

wé <Lan

M,

Nin €

Zach one tH

Adane,

"St’lc/e‘foq af
2y RIP?

<«

wc Ave

——

;‘\‘\/e

eV

drnbl

muast

1<

co Ie/

S'VS" as f - S;"'.:a{(‘fow‘,‘

af

includes

a%b

a
5
s
CTo gf* “he CovEvs o iR}P’\/tR P’
wé il"e in 2-celk ¢ that Cach

?0 becomes an RIP>  #nd each
| @ becomes an S:'.

| Y W€ have U Con"'n;n;nj x

Such “hat {.7 : g[u)nu 9t =S
s Linite, and we want "o <hriak
[ <o 4hat Fhis set s empty.
For each gieS | take Ui, V;

3
i

!



'r;." PO 5 S 5 i Y VAN AT TS ST At an R L 2 S AT 10T oA T S A U WS AL NS K LS 3 450 S 55 WA T S o = - N . = s P 2 =

éolisjo;n‘f so That x€U; and ;, Final[” we have the short
73’( eV, Now flet ieXaA Sequence

i
i

| 5 | —mx 2z X

W= N {U:n g:"(V;)) n U L ( )‘*ﬂ: ‘2z L1
] q9.€8 ' ¥1¢awn] fwo fosso’bifiﬁq for T, X/Z.
Te checl w‘nolp One we h.ve;

:Tht‘, Wi open, contains x, andi ‘ '
| ‘ }41#5 a closed 10#’,‘ n Y/Z

all - i< 3mﬂj¢$ are "&Sjo-'nf, cai 1 | .
' \./3 'r‘\jave a coverin] spac e ‘ac.ﬁ-o". | f?ffesen*Jv the -»com.mufai‘faf
E “5 | AUV Yo ———— ‘ qbd oy o‘ -t 0‘( ﬂ X 'f‘ﬂo

|  ' .:Thc Subc,aace {(xy): x>0} has | g€ nevators, Liét as a path
{""“‘J‘ me”{., Jam‘;” ‘; "'0 f‘t& Cover . ‘f (ornu

‘Hl [ 100'9 ‘

‘ ’
Sehe # . , I ~,..—-»! -.-—-——-c - ,.,’ ‘H ‘—'

which ¢ huﬂ‘w-ﬁdlfl?. So
Gba~'b" = 1 tn a, X/g so

:f " (%) = zw0z

Avim which we  easly check we have |y o p

a cavew’ug saace action and fthe

quotien® G5 STeg Apply Hhis

“'0 {xto} { )0} and ( <«
’ » Y . Yy ¢ Show Nz o4 ¥ s net {-'m'f‘dy

as well . Then +he guotiont %, isa '
' 1 /z 9$herqf¢¢l, From f,) €6 of HUalchrev

covev of y’"ﬂfﬁs Q — X Lilth
'm('»rlely Wiy cheets We will

Union of Lour Cy{fnollff cam:”’
. ’r s ‘:""J“s"’s y; Conclru -’ ;'r(.n'»fgl mMeas
;-{,rgm +h(5¢ ﬁo:«r Sub Spaces, M+ s “ nemE 1 7

5”0'3 “au;o(wg cince t1he 'smnjes of

E(‘,'f:’ } andd (U, 5} canaat be

drs,'uln'é C’;Js“._,-,l leCf’a‘th ;h Y .
Since NF 0, There s One Such

| ; 4 GQ' hose feno""*
igf)[‘jﬁu'm’}i’}- E'J-a,_(f)afd “ ¥ , WO -

[ g

‘Ih\(l'(}""‘ ‘,‘ U ‘.S ,( )0‘ S"I’CC 4 ;‘1-'2(. lh‘(lﬂn‘.-ely
V ouwder ) ’ ,
ond e brany ver? wes, ut  €ach oconge tias
'E a¢+'lan -( . ] ;
v te vaience, we Wfay {;w/;fs‘f!vf‘fy
v o
@......m..__ N i b“‘!ol 2 S‘e{u(’"(f O’J V€0’1’.£’(.“ !

i
x‘,,\(‘/'\(,._”.




i'wifl. divi,x;)>4 ¥ i,;. ' be the base paini, gud

S-WN‘C N s horma/l ouv ea(,lfa‘!‘ :; Q’, o N" & x ;“'i n ffe;-ﬂvlsl
f Y at Y, iay be dvanslated |

i Each conjugate He ' is  the
}* '{'0 ' i(: for euery i. Thece ‘, 7 777
§

cmaje of *n;(a(/ ¢;) oo some

arc aa d::jom‘f (a'-Ff(r choice
0‘( mammo-‘ SuL{,,,) ‘ﬁwy Y'¢IJ I [ <= n, So there ave at most
an u-( wite  subset of a set of. h Cohju’rl’cs of H in G.

‘-(noe 'genera‘fam for N . i , .
| Conjugating by  9E€C simply
l
|
1

7 Let €= F/N where F is fef"ufﬂ the conjujafe.f of H
(rec aned fm.kly jenlrah-d | S0 their infersection K ¢ H i¢
wEadv Ia‘:]rouf o€ G of index n '- a normal Subjrauf of G, Hs
:gwtf a unigue Suby’wf of F ?: indey is at  mest n"

of index v, so WLOG we may |

QSAW, F hag finitely many Suc b

S byrou,’s.

| k P -

i Fi)g 3( = .}/,S' se w X = F, S«bjrn,x
O'( Fopoew corves pdnol wieth

basedl COVEYS O‘-’{ ¥ uf} fo

iso morfrlf}sm. Such covers nyust
| fbc gra/ohs with N wvertices anol

| ni ea[yes, They are Je'fe.rmly.«@l
H ) ,

: By ’rhe G'Ha&hwlj mars or '{‘:76.

‘ta{yes <o theve are at  mesd

Suala ‘7777 hs,

g~ Picle q CW COMFI{X \(
Cwith m X = 6. Then “ €4

Corfes‘f)onv{ﬁ +o a un;¢u< - ghed"ﬂ‘

. o

A

cover X of ¥X. Let x,¢X



