/I/‘Q%"S b/ ;%SS Street =
¢, Dec 1984

 BICATEGORIES
czgwwmf%%u&
‘) a 2f W’ [Maaew@a(&a_@w& caﬁ&]
t)a,%ﬂ[aeawm%dwwl-w@
Wmcal&{o?-cz@ amlco»-%a
jfm;# 48 w-—-w [ Uy Vel %
W%WWJ%W - ;}(";3;)
wilh A= U, TE>= don Tl G ’
and , anch T 9-—-‘} are ‘(‘f""r“‘('%' |

u’@'?*\/]

| %
q.){a“&g Cl)(u,V)x'W(VW)--—rwa(;W) [
wﬁea.t (o ¥-~3, € 3-—*'&)“ endTif Uy
| bof |

&Vog w ]

kog
5 i-cella iu-u....,.u*
6) MW
W(u,V)xw(vw)xw(w X)——-—-——a-w(“fw)x%@/ X) o

oA
)% & — |

Ay whX) <
[MWJ&J,@)@ o 1) oot wzq@oyj

fec

- WU, )




7)%@%6%;-“

w(u v)xWl v)<-—L— w(‘u,. V) w{u,u.)xw(u V)

L V)/

[w&mwa § ase Ay -F--w&vﬁ}‘ 9; #-bsﬁuu) B

(kokh)o(g08)
x/f o
((-&oﬁ.)og)oac | @a(ﬁ oy oﬂ)

ZAN e

(ofhog))os ——ho((Reg)et)

(?oi’v)";' —= go(4,°%)




MORPHISM OF BICATEGORIES s
Ao W, W’ ave biaTiproas, A sesoflise,
T W W comoces op’% M“"""f o
)a.ﬁw?z-. T w_-*w [w&nwé“ru
< olewoledl g TUL}
) & fumcli T W—p Wik <T=Ts, tT=Te

[whorvalue ok U #a- V < dlewstid Ly
LE, ~z
TMWTV_];' |

D
T2

3) 2~ cella ‘L’u' 41..“-%- TJ-u 3

w(u,v)xw(v,w) L w(u,W)
_ -
T xT l =N lT
WETUTV) W (Y, W) —— w“(ru,fw
[ahon wmfomd‘al‘ (5,9) < qm) T'g °T$ @T(aog

(rho Tg)o TF X TholTgoTE) - -rs; s R R

Tf’ | Liot
vt | l,, ¥

TEe oTx,
T(ﬁog)o'r,c . T& FGos) (§ f;)‘_" T3olay

| 75’ °Tf-
/¥ ""‘;l J,v o1

) {—(@ %);ﬁ)?_..'l@o(go?)) TE, °-.F}<~—~—TAV°TJ'




, IS
OPTRANSFORMATIONS

WST‘Q)‘—*WMW%
3»55 S @Mmaz;.é’ S—T
[wdd 9 Su_,Ta-t.omua-m&b'wﬂ

2) nat@ral MWW
T / »
wlu,v) - W{TU,TV)
Sl 2:}- l-—-OQ
/su,sv w’su TV
w( )9 p" ( )9 <5

[Mwaxng, su’ @9; V],
| T&oe
| \MW%WWM |

©, ©53)o S5 ——»(-rg 09\,)0 5§ 5 Tep(®, 055)
q \s
8,0 (8305$) - T3o(T$6,)
oo_ 1 | | l “-l
QwoS(&o:S'-)_e___.,. T(go&)oeu'e-;—-— & 9 oTJ-)oe

A°F
6, a
9 v 4?/ " \ .
odg,, | “ru°6y
1°°ch, ,Jra'u'i of o,
8,054y oy T:buo B, |Scsiva

PE>(Buipol)




; 6
MODIFIC ATIONS /

bfore ©,@ 1S —= T ore offRarafformnsling
a zm&/u 6@ < o foily of 2-llo

-1 w’
, !kf‘u P TU -
Pu

| w&z&r
| 9 05‘5" T$ °9u
# 011 1“1"‘1&

@v‘S; TT‘FOQa’ ¢
*‘.

‘TK”T"LL Wem

_g,.,,m,:/_@_nm__ o i {d‘-—»((f,w a soneal
W%Mua[ ?"G,g) T?oﬂaﬂgof)u ‘_

MW 6. s-—"‘TMM

W fyw&%wé 6,:6, 099»1'3':»9“
20 vnverltl . |

@xercnscs L M ,ﬂw.ﬁgo? S?nA

Tyt




. dt LN Lo o negulorfunca. Besoidie o7
 Biedtigpy Mody whse 0l ave calegomes v SeTy
whose 1-cillo are wmodiles , and whose fonsyonlod

faes E, = £ $remve | pEipe—pelsnd, la—aforiled
| QWW AOF-—--- M°d£ whiik Gbeo
aeh & E, oo mlcaligoy £E). Mever Heal )
| $1E—A & o flbhraZon (v Binabsws jecenl
| 8(“%434«.04"% W Cm’(‘l -—--Maa@ |
| wMMua.M f:J(-—-YG%M' a
YR Bk Yo GpeThanciadh comiticcin
ﬁa@%&w&M ?:E-—-Aﬁso—uaw
b Bescide ae»-ufom' “afmo.-f.ﬂmmo A7 sl
5 e Bl 40,0, oo et T fllcs
- dafa a&fwuva. W B:C‘J‘?(ﬁ)}fﬁf’)l

| --o-cz@om-moff-aw»;o W W,
| - I—W‘MMWMR-M%M

W%WWJ}

— Ale:S—=T)=S, £(6:S—=T)=T";
for RYZSIZT, RoO)=B6y,

o' & (vopy, =V oK
.(cpvoev)oss- @20) , (150q,)08, = s,,ﬁff,';@

Y of é,®@ asre.
@;10(9;&5&)%@,0(1109;.\;&1_[@.‘ofilog.; ’ | j




_ i;:S;S s otliong (oflewnsfoinolis o, ’
Gl =%sy , Ks) =(“'sv°S‘F 7F "E;""‘S;dsu)i
— “(9,6?,1(") u = %o, R )
— Ro)y = Reu_ ',.(ee)q:-' Peu v

Bueat, (10, Biat (0 W) = Breat (W', Biial, (B 107)

EMRICH&P CATEGORIES

0 S R
2) @ femcdite @ )("_'%[ﬁfee;ﬁs

2) forea.cﬂ z, 4 €X, , an arrowr (-0l

X(4,%) : eco—= ey of W 5
9 o et e VW, ol

i X320V XG>®)
R . - |
IL\@_"(/, v w A M \4—‘W

X(Z,x) | X (;,X)




. - ,‘,gi 19
(X(3,9) © XCco Xeo,0) —— X(3,20K(x)

“ |

G (KaD)oX(ss) K

wl

X@PoXCrw) > XG,w)

\
X (%) X e, ) #—=X(3,2) ~+F— X{49) X&)
] T 1 T‘?oi

X(&,"')"“’u 1—-@——‘ )((g}x.) -—T—’- *‘:y oX(4,0, .

Emré:segl %"’M & »ﬂ)’.—c.d&"" X .

M & o st X, M""% 4@.7(%«»‘

b e e
bose Maﬁm"" -X,,xxp and whor

caligtey

comfontis <o (1) 6% = (3,%) :

g, A U- S, e Age it amounls B o
wonad w AW, M’Jiudﬁ(ﬂ,l)):ALG&fu such <o




-mﬁ.d.t 0

-T‘---Aca.,@ Ale,8)0Al,2) L Ale,a)
J-l | E
X(faﬂ) © X(3e, 500 XL w-;,;—» Xt .

e@.)

ENRICHED MODVLES
A W- wedule m : 8—N Wﬂj\ callfos

- A,B connits ’f )
) - wlls AL ofwﬁv“&, 3

2) a-calls

A(aya)e ""("':'3') 'EL""’ (af,4) -
wle,b) o B(8,4) ’1&""‘“(“:‘2’) :fﬁ)\

aa&%uy ..%e. o oma
wm(a ,3') 1 . - mla ,-e}—)
4 l ' TM
e( om(a.,&-—a-A(a,a,)om[a 69
1(u
| ) —— —»m(a,ﬁ-)
e l - I
| r

| W(“" &)o [e@) -‘-—-I':’-I—-b- m(a.,%-) 0 B[-@,ﬂr)




ol Xl

| (A (a",_ ry: 4 ,a.) 5 wm(a,b) —f—-———-b A(ﬂ','d-) o m(a,@

“ -.
Al@'e!) o (Al@ie)om, 6) R ™
Lopy L | | \
Al" ") o m(a} ) . w@’ &)

_ ‘ ¢ 01 2 , .’I |
(m(a. &) g[&,@’))ﬂ B&4") £ - wm(a,6) o B(4,4)
" 1 -

anfa, &) o (B(ﬂ;@’)og(&:@@) o Fe
top ' v
mCa.,(‘!;-) 86,47 /A > m(a,&?)
o ARt ,
(Al 0y o w2 23)o B(8,8) ———+ ml&)o B(4,E)
« | | . -
Ae',2) o (ula,8)oBBE)) M
I
Ald,a)o m(a ,3—’) > w254, B

Iy

QM—MM“O‘;M——*W(Q@' |
fanly of a-alle |

B w(a, ) q;%m/(‘% &) ‘
ouih HsT

| ¢
A@f,a.)om(q,w.fia-m(aﬂer) m@,&>os&8¢*%,ﬁ7
LoGe | |%s Tt Gt

Alel 2 onl (2,00 LY w/@8)  wia ) 0B &)W at)




2

C
J B‘:/:;SA

"Wt

For omocislis w,n,p ao above, o form
o (m,n)=pPp o « ' ao’e-«ﬁ& ~
m(@a,lr) on(d,0) Jac p@,0)
ik Hhal oMy 2y
(A, 2)o walae, &) o B, 8))o mlicY o Cle,c D ——P(alc)
M&Wg X, T, Mg s M W@ .

& _bawm
(o

'J&g e 1-llo Al/,a) andd My= =
Cach. fig—*A«a(MM?:C-*A

'Lem,m._ c A - _B
KX (R AN (s




':. {g . | | ‘_23.
. TEWMSOR _PRODVCT OF MODULES

w w
MBI

1 aMWfdrm,ﬁduwM -
' weon lgellir witha frm 101 Oun) = mBn
el thal eak fforan o~ 1n, ) =P ffaclio <»
o =T fefa.-«m"vu.z ?:manaﬁ-?‘
thob Z5p 5 w@AS = af (tydhume)
MQ(%Q‘P) = @“6”)&?

HoM oF MODVULES :
| .
Mmy R\
B - i\,A | |
Q b for w,p < o wodide fiom i E) Bgithar
il 2 ﬂmn s:(m)&u(m,f))ﬂ?(mj |

swch Hal eadh form o= (m,n) =>p faclno |
e 0= ¢ (m,v)fo-r_mmfya y:nnv&m[wg?).

'CO"O L(QLY:" T oM ) 4.




| 24
Gl w: B—rA castely whon home(m,p)
eocils e ol weadibeo p:C—A ol b consrical
| f"‘“‘ C"“*:-?)“"_'&m(m?) < & Towwor froelec
lfw m")?._ o ‘ - | |
Auffse f:BﬂA«éme«:@‘
Llawe Ao (AF,0) = Fp onisBs amd (A7) "= A,

. ' d ooluta. cmcl
ColimiTs, Hruffose m.B——Awg.‘...:. ‘ .
$1A—>X <o o fundor & Mﬁr.‘;‘
W&_m-«}a {prclor co&m.(m,g.),s_;.x




Jo-r Wa. C m /4 C

w(a,8)e g(& &)e n(e- <)
/a'oj/ \1 o/al
m(a,-&’)ow(&’,c) w.(a,&)on(b,c)

”
,°
. 'r

f""@ﬂ)@- C)
w-«fm P t(y.
Coast‘rwctmn 03( ‘wm | M |

'(J(U., w) foc cadk l-cel < of




