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2) /?éufs Vgo/efwz‘/wé ﬁmufo/s
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Thm (Yoneda. Lemma): g Fp9: ’%'”6 (X'x) = Hom (£, F.)

/43 we’ve seem [y [ZL /)’00/; ‘Léé l'm/ﬁiSa /s j/l/eh [7,
Homg (£, F.) — Hom (K= ), y b 5,3

Eﬁ/’héu/t-' HMore enelg tly /o/ w/o//-/fm/?, F:€ — Seits
/L/omgm ﬁ;, F) = Flx) 7=y, (1,)
7Zc (nverse map /s glven é} Q Hg“w. Z; /L/omc /)g y)— F[}’),
jz/t/cn !j” 7u H[F(?J)][a)_ ﬂ)&’fw’fs e Q F}’emmm EXCrUSe.

11) Yoneds limme. s com/om%zons_

¥ féﬂ/oy F:C—9, howe 4 /oémz/‘tg ﬂm{;ﬂ//jm /"/;: F=F
If D= Sets X F=F,, Hew io(,:-'zf."

AZSO We (@n ﬁta cw:;oamf/on; g]/ %m Ofor /ﬁw?ﬂ//)‘/yg
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ﬂgf% Cp)= p (p29)= (pogeg’= yo(geg))= p 52 ().



Kemore: ,Z}[ C 15 smell, /ﬂ//f) 5 R ,rd)/ Yhn Y collectoon
of Functor mophisns | = G, aenAed /%mﬁm (£ (), 15 aset
= (ﬁ/f(;foiy, 0/ Jéﬂfxﬁ}'x Fun /Ljﬂo@) ﬂM are %M(Zorsj

Me//n/wns 2 mym/mr o/ %mﬂ/ors.
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X F)_( #XEOK[C)) gé /%mfaﬂ, (K Y)’/%MC (};)() f—;fg’ 5% f‘;
The Yonsole. tomma seys that
/L/omf,,,,f /)CV) — /L/om/—’unﬂj&yts) [/i, £
/qxnﬂfars félbf /mlm /Somol’pi/soms /o‘z,[h/cw fé /ﬂa/;b//rm sekts
have @ name - /u//? /wzz//uf (; /&uﬂ/b/ érq%rs b0 e /(q/'ea’f/wi‘J,
oo Full’ 4 the Ju(}]'eyf/w'zlg)_

1.2) Yonedle. s %fﬁﬂfoy /50ma¢//m;_
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: heck the axiom a/ 2 functor ma/ﬂ/frm.
Thon Z—I Is M'faﬂmﬂflc% inverse of 2.
2): /7/}0/% Voneola, lemma & Zi"hfhzg’) 0

2) /?'wfs /y/ewz‘m; Suncitors
ﬁ&f/nff/an: Led B € — Spds g/c a %myfoz Wi 5'7 Xéﬁ//f)
/ﬁp}’(fgﬂlzj /:z/ EF s /5’0/%97,?/15 'fo /C)_(

4 /’ﬁoﬂsmﬁnj 0(4'{% /m? Jé,z/ ‘o exist ( d/s 15 th case 75// He

/orjufﬁl Fanitor Hom Finite Groups Lo sets [ HW9¢). I a represen-
fmg of/’emf eusts, e Sey Hhot [ s /ep}’esenfzuf&.

Zémma: A 0(é/iaf , /(J/ /v?orﬁsemf/zj_ E /s a/?/?cu tp To 1s0m'm
i it exists.
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Led N X €Oz //f/)/cs«zﬂf F £ “—2;>F<

N X
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12 XEX' are /50/”0}79//& 0
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/5 /e/ares*wz‘eo( § Z. Im/fea/, Fov youp § we ﬁwe
2 @'eaf/on (of sets) pp: ﬁ/om(,wps ;%f; =06, ¢>9(1)
[Z;) s 2 ﬁmc/’for MO//’p%S/h *L//Mf we wo/ ‘o (/ec/c (s ‘L[n/azl
A gr0up homomorphsm f € = H, He diagram
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Hot s (7€) L25 o, (ZH)
l ¢ F Q) / l W F i)

A > H
(s commufa;fu/c, which s é/f &S an .
Since /C /S @'ea'f/:/c d C, & (2) of Lemme in Sec 17 /s
A ’
2. functor /50%40////5247) imploing our  clam
/%w /d’s Uuse fé yone a ﬁnﬁtm % C[Jmpu‘ft E)w/__/ / ﬁy)ﬂ=
Hom - (For, For)) 25 a monod w.r.t. composition. B, Yonede,
/ZZ’S 570/0,0%.[7/) /W/"f/ Mw%//oﬁ'm/{/an jj/ =j§§,). A/e 444/&
Eh”/C'VWpS (Z)=s ,Eor(7() =7Z/' to me 7 we aSS(/jn o~ z —?74 X (=2>mx.
We conchude Lhot EM/FM (For) is 4l monsid é w.rt. mubbpl.
cation.
- Lo g[m] be ’fé em/omwf//sm For = For COV/fS/OOMa/Mé

£ Me 2. SAOh/ ‘da/f Z/m]c /5 ju/m i? %[m]C/XJ :X”: + XEK

3)  Poducts fmfejoms.

The com@f o 2 /@/esmfmé object allows %o carry Construc-
Lions Hom He Ca)ffjorg of sths o o ie/rere/ (dfjo;f;_. Heve we
consider a basic such construction —/)'ooémfs.
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fz"(j]z”/-
Now X ¢ le o Ca/’feja@ o 5/—;(—9)—6/215 4 Fnitors.
ﬁm&a 2‘/6(} f}’oﬂdmf /‘:Xﬂ b
- Sending XeOU) 4o £, ()% (X)
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X 15 4 preduct <1,

Thx to Lowma in Sec 2 KxX, is wntgue [p o 150) i it eusts
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s s gt it ,



Poof (of Lemma) : 1) [ef y 60/’,0 ey E(:p e F hor Ye6(C)
b, Hom, (4 X) =5 Hom, (5%, 1< Hom, (4 X,). We defne (i, 57) €
/%’”5 ()(/}g)xh/omf (X/}U as y (1) As n Sfxpfg 3 of th /aroo/ of
Sneole. lemme. in Lec 1, ¥ gﬂé//omc()f X) we hove commve pé'a(jmm

//amC [X/X) il —> Homc (7X)
/x l‘ . Sl ly
b, 05 Hom (1) S22 o, (7535 Hom (1)

whed we 079/§ %o {(jﬂ‘fmg: ?yffﬁfﬂ,’v%%oy). (x) follows
g/c_ /}/ 5’ {I-jgﬂzlo/?-' 19(%% gl (]0 W. %V[V)sf%l%)

2) We csswz‘/a,% yeverse.  Hy wgummz‘. Detne
s, //WC[}/’)O ——e%mc(a’)(,)x%/omc(/f)(z),ﬁal—?(ﬂ"’(/ﬁ“?)

gdl (*)j Z7 Is @2 K/"ewflan_ 7o Ogeck fla/‘g /}, constitute a 74/70{0/’
Moy/élsm /s an Y Z= (/y) Lo’ ﬁm ctor /Joma/fé/fm O
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K’f/eSanf/@ ﬂ(/y'wfs md, /proo@m{s: A jamwffcs (vie i€s consequence
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z‘/g exist.



BAAys: fwfgarg/ efa/ya/&««ces.
Ly 7£{€Sf/0ﬂ heve: wltn are Zwo Ca)f?ar/er o “samp??

Jarns out, fanihor rsomanphisms pley an /mportout wls in

answenns, Hs 70357,‘/0/1.
g‘”//al/f: we /Zﬁ/o(}’tss 'g/:, we f[ﬂﬂZO/ dyscuss oy far)lau/men‘/oh:

whin we Cuo sets e same? Wl tly are Clombly 4o
Seme // LZL?/ ea,,,s/;zf a/ z{é JBue ﬂéﬂt&ﬂ{:. 314‘/ 1%’; q/%///zz/oh
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Now we /e O/hj_ Yo state a jmwel reqult. For ’54 I5 e
neeol ansther definition

Defntrons: A funckar F-C —D is calles
Sl fithhil f F A< O4fE) =
751'"’/[[7?) u £ @eﬂ‘zon/ /%/%/{Xoé%%[FKKZFUO)
- essortiadly sujectie of ¥ Veol() T Kedie)
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OAIM U:W/} 614»7 V’//L) we set (’(/):ZV-’D foZu.
Lreveise: Uece (s a functor
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/U:");F”_,:_}Fh /5 {4. /’éﬂ{/?y
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