22 Feb 205 61

TwisH\;J l\) 2 CocYc'Q7 Coutinued ...

We saw Hotb we could s #\e. wn“‘ip’rwt'fm ~He 7rom'o a'«jebra {[6]
Is CD“MS:

83 * Sk = C[ﬂ'k) SSSR

\

“‘,\, old

wulbigicbias wnltiplicalion
(= 5,0

NLQ"& c G’z"—“ﬁ)¢’{0§ a-~J ¥ s éSSatu’a.L-‘ve Tt ¢ is 2

2-coeyele
(§¢8)+S, = §+(8,+ 5
¢ \\
¢y S ¥ 8 c(WB)§, 8,
A ]
c(qik)clgh,k) Sgkk ¢ (h, k) ¢ gbk) Sskk
%
clgtyelohk) = c(k,k)'cle,l\k)
ov—

c(l«,l:)c{ejl«,k)"c(%l‘gc(ait‘\)" = |
A[sa, 81 3 He '\Je«\’-\‘L\] G- k i€ < s v\g::{iii(:
c(L,9) = clg)=1 Yee 6

I¢ c(ﬂ)u) R sk s«»CC\“u‘e«H] close b 1 nv e “oisked
&(7&'@"3 C(E[G-])*)iw o skl Sev-:sﬂhf'e) becouse we've ¢\(7
cb\a~7eoo He ch’mD e fr(LvL.A a litHe Q.‘#, So It remams
Mﬁé'e?e“e_rylﬁ{ Se M Hiny coge e 7eL a 24 TQFT, e s'(‘7‘~”7



70

perhrbed” versiom oF Mo TQFT commg b (CL6), -, 1),
S), Pt’f"v\’l’“‘j TQFTS 3 ”E’alEol h col\ow/o7)/ ./

Ndw le} Célijw;ﬁy e idea tole He 2—a!7e5re
Veek [6] ond hoist it el beep Mo soe ez pradech.

V\a«»el‘)

\ = Uéy"‘ 5‘9
(3 LUS D C.oC, =¢C " Ceomvstabin domnsr praduct)
‘Q w#e\ o ) 'o 3 L\ 3

o d H & Com b

/7
(I: oA o 2 4 0 e(sc’ﬁ*@.e,
~

(.ioetamse “«FS is l\.:v-.::Q + {\4(5" M S~ N lefeslv'k? —_— -l»(«a_?l-\ fl' ml‘ju'
LQ Fass;u;j B..L e "l ""*"‘SL H«e aS.Soc(a»LZN‘ ' —]‘Z\ﬁ 855«.‘2;12,.,-
M Vec\r [,G"] s "‘Le OLV(W$ l’gowvrkr-s w

ptce

(€2 Cpf — » €O
o stk

A ! (C,ec)dOC, — C,e(¢,eC) 4

~—rt

3,, We CanA Aec-ke A e &ssocig}-wx

X =
s}\)k C(ﬁ)l’\,'(\ as’t\,k

whoe we wse fo Facb Hol homoseh ™~ 5 2-vech spore se
ach;“j veck~ spaces, So e Cem ”"“lkPlj He “'WPL'?»\
By by 2 membes  clgn )l Bk i e agcider
will O“l7 saL{sC\/ He Pe,-\l-aﬁo\ eiualw‘a»\ il

¢t 6&°—> C- {3
Sa'LFsCPcs Sov—e 67_“’17}/\, M wladh C25e wWe esd(

it o 3-cocyele
~



Ed)

(C,ocH®CHe C,

\ Xq ik ®d:-l
/<3"‘>k)1 (C‘j ® (Ch® CO\ © Cl

(L‘a@ (lhx @((;k® Cﬁ\ \‘/ o(a,kk,'l

C‘3 ® ((CF\@Ck\® Cﬂ
\‘mw / (o s

C,0(Ce(C, 2 G)

W‘fu cov-\»—w\le TC[

- clghyk, Dely k) = ¢ (g, h ) (g, hk, £) (b 1, 2)

Shce u-e WN;PO-\J"\‘:) o\iayr‘awk w.’u« 3 o\-\sleaé‘ oc =4 Coww«les.
'A)t Cw vrewr ke PL\R cod i by, as

ok Delhk ) gk, 0) clg k) gl k) = 1

wQ see & S’\"“\;(M Fa“‘l\rv\ ag ™M~ or 2‘(¢Q7¢If LQC'Q{
BVL La’el- a ‘:k“ F’[eJ7eoL 2’3170Lnre v)“\ P‘«Q Sae S
oLje‘L Ql € UecL [G] 2 Sa—e le“' £ r,‘jLL warl ,8\.-_; .
19‘ ¢, oL, = (
rs . Ca®([:1‘—:/"34:3

3o m Vech[6] ) ce week the trisegle



o

(Ce)e, b C,o(C,®C)

rge\ /C‘) ®4L,

¢,oC.

‘&‘D Cow\v‘-\vxl‘e, gNgQ (L Cow\w\utf‘,( \-.JLL\ 89;4',"\ [ ., P(A(e or x,‘l’k

e ““QCA
C[oj,i)L\B = 1 Vg,kéé

N DN VO FR N '\V‘*rl“es

)
cll,g,)=-1 2 cly,b, 1) =1
s we" (v\sl\7 "Le 3'Cd(7c[€ CMJ?L)WV\\. Yo« CA~ 3!50 See
Has e e Co\.\u‘-lk? ’C

(¢, € e, “2ots (@ (C,00)

“’\ /
et

(uLIJx JQQ Cmu-«.Les a“LDWa'L\‘cal{j L7 A“L&xtls CGLQ/‘&CQ H\h—\\s
3"—&1 Sr—p ol’LJ d?aﬁran_

Tt Hee co~dibong Ll .
c(1,9,L) = c(g,i)m‘—c [,)L,i)’ 1

e 5@7 cC g vxcmrw‘«aJ?ngs o—L Vecl [6] becomes 2 Z"ayzbfa
wlh (e hoiked 2ccpcial, - o |

)

~—



73

Rl . how do  we G_t}_\go 2- 2 Z-Coc7c(25?
M*_ '-JLQ/'G, Aa u% cocyc[Q Co-«o';l'ivv\§ rea“j Co—e Rm‘) &\4(

~ how Ao e O’QL‘\'\e h—(acyc’es Vy\ 7
WQ Saws
2'('0(\,5!9 etzl«JiM = aSSOCfa‘kVi“, &(3 [1-\; (wv\m;JO
3'coc c‘g e VJ-'M "E_/-* entagom kak ¢—=(e ‘av-‘ G,, w\o*\o?“@i
Y 1 pentay y colegories)
S Wwe Cow (7"‘855 M "LQ V\'Co(7cl€ QDLV\WL% i3 "eu'QJ h
a [o~ L\ow.\-\7 M naomoidsl (.,\—‘1)—Q,k7,,{05‘ TL}‘\, 33 ,V‘v\t,’
B\\- uxfs s Vlc)" Na e%) \-oz7 l‘D 7\‘355 H«e y\—(a¢7cle Cost")"M)
2 L\RLU'TLJS H"Q ""Cocyc(c covdi o  c2r—e Cq’rs", Thes
_ Co-sa'(kov\ s C\‘(Sl "'?ep() M'\O'C/SLooJ ‘9? E\[&AL&? X Mac(aw\e.)
2e follows -
h Toisk He podech
y K S 6] by <,
c[g\",\b &M 8550c FeJ'ivily-
h(gk)k
gee? A—SSo¢2&L;u:t7 3 3’{( 9"00"\" +9L>L€J’2 (: 3"5?%})‘?(85))
4 u*e L{ ‘wa-s A *’Lc 2*c.c7c’¢ eival—a\-\ Cco—e Cvz»\ e L‘I
caxeS OC 2 3"5-\-”@(_ L\.Leut\ie) l‘({ Pe,~|>e§m 91. O3 o‘,(
- 3""“" Q'Sﬂ\qp':‘ges) 2 u&. 5' '&’/"\5 ™M PLC g”cacycle co“\l'r‘“/"\

Ome Fn He S Ga(es r—~ "L( L"s“\p,exv
A‘~t’l Sp o~ L«“?(\v 0“\”‘6—\5{4«3-..,



Twi‘s’n\«j Bz) 3 Cocyc(e, Continued...

We soui lagh bane thot b ‘bt 5 TAFT bagol pn He Bule

%ra-«p G~' ve (Ca~ wuse an "v\-Coc\,c\e." a p\,-v\c("fh
c. G- —> €* = €-{o}
k M“(Hrt(\Ca"l\V‘e %QD\P
oc nonzeso cou\lokx
Anmberg
Saks(:yt\«o) a CU+&\ ch—-a‘\k \,JL"'(L wre \"v»‘real ,.J' wa
V\':Z)g. l/\)e_ Le,j% «h, See PLAJL l’l“ﬁ, eﬁ"'\&‘—’b-\ ariseg Lfd‘\
Pﬁv\Aeff"\dD “’Le ("‘*‘D"S\‘MPE,\'. Ne a‘(‘dk 'PLI‘S Cﬁ" ’\‘:2) buL
we'll see He Pau'ff“ F ve constde~ n=13, Tte 3vc¢<7cl¢
Qi\.\zkm N
~

¢ (959,99 ¢ (39,599 "¢ (31, 9,92,92) € (4,9,, 39 g, 9,9 = |
Comes From He pe~tagen rolf,JﬁL) Crr Ko 2ss50cidhrr

N bt = c(g,k)\c)a,”k)ﬁ, Bt He pe~bagon r}uhk] 2
seccelly o 23 Pakea rve godf o Ko "FobT A

e "beck™ of 2 ‘-{—s«wp\ex‘ So lew"s_ wadeshJ e
aLJve, eio\z/‘-.\,\ u\s\\.\j l-‘~55:

~—=t



Yo

2 teholedrs with vehices: 7 tebrheda with velres;

1 23Y  c(9,,9.,9,)
0139 c(96,9%,9)
0123 <(3,9,9)

023"‘[ C(ﬁoﬂlltj‘l)‘jBB

0124  cla,4,9:9)

WP. Specity ({‘e“ral.\&'f,i) Féfes OC He q~;‘\.\P'gY L‘) lea«n\«c\:)

Ov\L o~e Ve/“e)g, TLQ ~0S oneg o \fL@ [eCi lem o\.L o~

odd  verkex : Hose e r.‘ﬁLl— leeve o=l oo eve_ \/vLey’
Tl'@ K’Cocycle La\A;ko«\ 53475 e rv‘o"u\cl oc "‘{ 2 Q’S
o~ LQ le“’ ei«-\U{S "L( r’”J“cl °C u\( 3 Cls -

s



16

L ‘7%VA) >~ "\'st‘wp‘ex l’\&s V\+| Ve/‘l'fces l,.)Ltc,L we

Ca—~ la)::el O)l).“ n . Asﬂth\j a 3.’4-‘)0 e{e.%&\/* 3; s

)
b the eo'eje i(”l) dele~—res 2 H»L .w\.weckh
o~ W s.\-—.P‘ex wlee He eo(.ve ,‘)‘ (;<)‘) 991-; He

gro-p ele—e~t O Qitt 7 Yy Cves ¢ :G"— CF
CaJ« (- |> '0“‘*—»%53«»-\31 Cz(e of He = -Shp(@x 99‘”}
256?716! 2 V\umLef : M-( CQ(Q Ol 23 ° - ? - n

ébe\’s HAQ/ v\um\'xzr
C(%o )‘3\ yeo )%5-1‘33 Yt )33\)

V\V\leSS (‘:0 oo N ) -oL.‘,,L\ 6.\»&

C (0)1 y - )ﬂv\w ?»“4( C (%o) )%"“(\ "YSP&L‘\”ELJ .

G%Vr/\ii’ks Qf‘hn\ ([1"‘ *‘0 ‘9““3 a)pe‘(.a“—\ 3N“P A (wi"L "PVJ’)'}‘\ +))
Wre cae" Y
:QE_C__: Gi\/&a F] %roup G\ 8 M a‘::e\?zw\ 3{3.,\P A) PR n—(ocLeA\«
on G\ VJueJ M A (g & map
c: " —>A
G\N»--\ F-IN V\—(oc[«b\"'\ C) e oleL‘«e f“S CO_l_ai‘:aLﬁﬁa OlC
“-o Le u‘v‘s (V\*!)—Cocl«a«k:
OlC (‘50,‘--)(3'\\ = C(%a )%z;.--)%h3 - C(ﬂo"hﬁn-“)‘)'q _

+ C(go 99y rGa) — - +(’l)AC(¢5,)...)oj,,-.,3.‘)
¥ (’l)““ C(%o y - )%nq)



[

g. o 2n P\_"(géohn !j

We Sa) C 1S 2~ t\_'i(‘ocywcﬁle if de=0 ,
;(: C = d)( Cp/~ Sown.¢ (v\—[)— Co OL&.\.\ x .
Tl,\-—":“: 0101(', = O ) i‘Q‘ QVC/‘\J (’aL’oqu'a’\J is & Co(yc {e .

@ic: Tresome Ca‘c“(a+io-\ or b'.\«o‘-\«j (:(&s(-\ oc l"\S«‘tsl""- ||

Iv\ 'H“TS ‘|‘?/w‘-v\ol077l ) b—ne'\le seewn °,
We caw hoish ‘l’Le 9 o-p 9(79Lra (ﬁ[&] L.) 9.\‘3 Q‘Cocyt’e

Q. GQ"%(C*

J‘b ‘7e" 2~ a(t?ehfe) wL?J\ 3 S&w«?Sa\«P‘Q 2 M-MS 9Ne$a
24 TQFT whon ¢ is sfhicietly small”  ie Je-i|<s

Co/Same 3 >o.

L Q%&J e, sLa..L,( guess }Lz}r we  Cawn 'Fwis\' ‘H’*L

174
jrow P
*

(n-1) -alqekwa\\ (.«-23Ve<¥ [6‘] Lb 9,,\3 V\-Cocyc(t c* 6"\""( )
NLI{L\ 35\\:@5 -8 v\'o!fw\ T&FT \J«,_,.\ c s su-a«“ - TLe 240\
G»W‘C’Pf\(e, 75 2 ce-tan M«cf e iLod C— Cweal'v"‘j n ol

TQF’TS Fﬂm« "\’CoCYC{PS) whih SL-J\{J 7'\'3 l’Le Sage

ms“‘+ bt svoids  Ha “’(‘z«‘??yw) RWU (urlck.j belind
Snch %-ye‘r—w\‘let‘%& Co"“"P"S 24 '6"")‘3'99‘0""2“) Mﬂl

A\N
“6\—1) "'Vec\"of SPa(Q .
N“Lﬁ‘, wc'ue seen M u‘L V\~cac7cfe e?“%w\ ’,-S“

MA(L ( LM_;_ZJ ; r%z]3 PaJ\ne/- Md"‘Q) 9,3, PL‘(
(’2)3) PQ‘LKU I~aove. fc v\:B!



H

NQX+ ’

[ -

Group Col/\owoiayy RS "'DPo{m?Y hP ),\Sju:se.
A’ l"'\",’ {‘L‘C‘Se_ FT(.“V\/"QS NQIVt be&\ J\"a-sn‘ﬂt:) ’8"{’,(

‘3 .
I
¢ > %o il
Je - W A L
9.9:%

51

e ViewsS ac 8 space assacisle ) b He o e

G‘) cohled iFs dﬁi‘il‘_\‘j spece. .



