Exortice Shaek 1 wow lable on
Cowse \welo DOGR — ONSHYS YT

ek,

Oh @ howrs : \Wed nas |-
FCO X W m

Aﬁe/r ‘)\)ng) lLckwres take nl ’Po\w. N
SO+




Definition
A (teqory. (C is specifitd b%
° a allection BJC of C-dbijects XY/,

o for eadh X\Y €0iC, a ollechon CXY)
C-movphiams pom X To v

o An cr\oezmﬁ-ion mssfgv\{'v\g o ah XEé (ﬂoj C,
o io(e,vdw'\%w\mﬁwkm 4 € C(x,X)

o & oprokim assianing b eadn ¢ €%, 7) &
g€ gft\%> 7] OOMPOV\S%{M 8°f€C(X)'Z)

Smﬁvfas‘v\?



Definttion, Cont.
SaH {/%u‘v\? ..

Associotruity : for al feCx,), geUv2)
¥ heC(z,w)

ho(gof) = (heog)ef

U(V\\'fy,: Jor all  £€C(XY)
ip(YoF =<F= -Fo‘dx




Cample: Cﬂ*‘ama.af yre-wdevs fre

® O’Ujﬂf/%s arc Sets with a pre -order

(Dr-<[ < cPxp
7 N | Mo»h xP s alow\wg
™y Waidh
[P eSek] reblcive (W 1eP) X €1
frans e ( VayzeP ) X<y 2
ysz = LSZ

(oc po\,(‘no\l orde 1S & Pre- i tret s also
ouh - S\amvv\e/cm g (Vu,jép) i<yny <y = X=Y )




chp(b-'c-&tama_af pre -orders fre
@ dojeds arc  soks with a pre -order
® Mirphsms: P ((P é))((Q, é))
é {15 é—‘ge;&(P, Q) | 7{2 IS W\\m%

(V1 xeP)rsa's S}xé{!x'

o idutities & Composihon as for ok
C(wlmy Jves s moke senge 7))




Sample: categons. of pre-orders fre

O O’Djt&s e ts wWith a Pve-or‘o(e/r‘

Pre-ordavs owe relevonk fo
Aok onal Semanhies &F prog. lp\v\?é.

( AW Ov\g, otrur 'Pm\f\%)

<k 546 @(N\/}-\N fw\(%m\&
'F\N\/\\ XJV‘O \/



Exa\MplZ : Cadeaov-a_ 01~ momials, Won

9 O%]t&s e N\mo\'dﬁ

(M

P

Me Sek

LeeM

/\L _e_ & %WX.MwM) L
loimawg,.wo'h w]/\\c)/\ 3
ASS 0 i e (\v‘x,\g,eél\/\)

x » (y+2)=(1y)-

[/\0\5 < Qs (/w\?C

(V:x_eM) -0 = X= XL

o




Exampl(’, : Cad-eaona_ 01- momials, Won
9 O%}td}s are mMonofds
® worphisms  Vow ((M; ) ,(M', e ))

-..é {3[6 gek(‘\’\,}\lb l{ (s &

Q 9‘/\0\!\/\0 monpln\“sm 0’@ W\Ov\ofds }
fe=¢ X
(VxyeM) £(ay)=(fx):(fy)




Exaw\Plﬂ, : Cad-eaoha_ 01- momials, Won
@ O%]{&S are Monolds
® worhisms Mon(()+,¢), (N, -,¢))
L {feSek(MN) [f1s o
Inowno morphism o'g monovds }

® dontkies x OOW\IPDS\'HW\ 76 -For Cek
C(wl«% Jves s moke senge 7))



Exaw\pl& Cad-eao a1-monmls Won

O 01'0]{(9‘5 ave N\mo\d.s
Monord.s e relevand b

Ow&' owm{"rd'\?\wv\a

(oxmw\j,oi'ku/‘lh\"%”.)
L,X0\VV\PLQ nonoid - (s CoviCodenonting
<Us%(Z) ,Gfﬂ
/P KJQW\;@F st
gej&d% al Qm [ists 7



Cxomple : evev\a, pre.'ordtl‘(P, <) Is

o Ca('engﬂ,

oob'ﬁdtg = elaments 5,9 P L
, o one-ele
) ti\gf\m;vf i@\'f X<y
U gy
QW\Q¥}§%

| denthih Ho .. '
" il TS e nigeety



Example : every monad (M,e,e)

IS & Ca\'egovg,

® SV\S\' VL o’lojecf (call + %)

& M(#x,x) 2M

® MX‘ 4 0, (W\r)nm'ﬂ( umt QLD,W\QH{)

® (omposihion cfp ‘Fé M) & ﬂ€M(*7*b)
5 9ef = 9f (monod binawy op” )



Some Finle, ¢ vd-eﬂories

Qid

(e 5@@@% 0L \/V\DW%‘PSm

QV\ADJl\\/]
- dJ

ido
QJc> u ﬁ’(QM‘

%wo %ieu{’j) ohe V\DY\“MQBV\)F\\’E y\mrp\/\\rgm




Defimtion a‘f 1Somorphism
lot C be a - A Co-morphism
%GC(X)Y) 's own IS wPNSm ;f
e Is Sowe g€ C(Y,X) with

£
M&%
9
X




Defimtion of iSomorphism

lot C be o Cpu@eg,ay\‘z: A C-movrph
Led(X)Y) is on Iso :orpl'\{swx fff "
thore s SUW\% 9€ C(Y,X) with
9e7c-‘-'-‘ 'AX K -Fo} = 30(\(
o Such a 9 35’ ani quely determived bjf (why'r)
ond e wnte| £ |for G
o Given X\Ye C, if Swh o | exists, we

i e L




Tmm ]CeSe:b(x, Y) i’ an iSomorPh\'s'W\
i £ s a bijection, that is,
(injui{ve (Vx,l’eX)-FDL: f1!' = x=a’
%
Suwryechve Q\?‘t}e Y)(Txre X) -Flsa},
‘i{%omﬂ.% o




T\/\um *FG MOY\((M)U]),(N,‘)”) 1S
own '|S’bvv\0\rp\n§5m ;'H' ‘FG S@é(M;N) 1S
o bijechon .

Prod .




Define Pos to be e cabeqony

Wbge. objed‘s e pmse}s (= pre- ocdst
VNS rgtw sdh W pve—-o(hf 'S

o —vaww.i*dc )

% WWse w\ov\;NSW\s e momttond /ﬁ/\mﬁw.
(1dantifiey k comprsiion as for  Fre )



Thaorem £ € s ((P<),(@,2)) is an
isomorphism 1§ € Seb(PQ) is swgjedive
ond rellocks e powal oveler, that is
?(\Z;P»P' €P) fp<fp' = psp

@W Jooy tres Nk wwk Aor Pro 7 )



Thaorem £ € s ((P<),(@,2)) is an
isomorphism 1§ € Seb(PQ) is swgjedive

ond rellocks e powal oveler, that is

(Vpp'eP) fo<fp = p<pf

Examplb k show ot P Q Get does et

V\QCLSSM\'W impy (P ~(@<)In 'Pos

Take P= Q= {01"}
< on P T be {(OJO) (LY

o
O

|

< on @ T be {(0,0),(0,1),0,1 ) |—‘
(9¢) & (Q,¢) (why!)




