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T. TSOMORPHISM O0F CATEGOR\ES %, D CATEGoRIES

G AV R

ARE SAD To BE
|SoMORP HLC

\F 3 FANCTORS
F:4—b & &b
SUCH THAT
GE = Tde

§ TG =14p

WRITE G =B
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T. TSOMORPHISM O0F CATEGORIES %, D CcaTEGORIES

C A R EXAMRLE : G = GROWP
ARE SAD To BE GET: [G-Mod = Rﬁ? (6)
|SoMORPHIC

\F 3 FANCTORS
F:4—b & &b
SUCH THAT
GE = Tde

§ TG =14p

WRITE G =B
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T. TSOMORPHISM O0F CATEGORIES %, D CcaTEGORIES

G AV R

ARE SAD To BE
|SoMORP HLC

IF 3 FaNCToRS
T:¢—D §{ &R
SWCH TUAT
GT = Tde

$& F&=1dp

WRITE G =B

EXAMRLG : G = GROWR
GET: [G-Mod = R{Q(Gr)

T: G—Mdd > Rep (&)
(v > GxV—V) — (V, b+ & —5 GY))
\Iec SH \l—g\/]
\T\—?O‘P\Y
[ Re?((?v) > Gr-Med

(V) p: G— 6L o (V, By Gy — V)
Vec Qc))\r HFSWS
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T. TSOMORPHISM O0F CATEGORIES %, D CcaTEGORIES

€ AV R EXAMPLE : (= GROWP
ARE SAD To BE GET: |G-Mod = Rep(G)
|SoMoRPHIC
(F 3 FanCToORS T G- Med — Repl&)
= ACT(ON = = GRAWR thhmom.=
T:¢—D §{ &R (V > GXV‘%V) — (\1, \N ’0‘\—(\'))
o \
SlAC\-\ TUAT VQ %\N\b\fcsb(\'\”‘r) ........................ SH \\JY:"‘)V\T
&E = Tds, P - @m Lgptov)
& T&=14dp P(a)g(k\(\r) ‘3”(9(‘“\("))
WRITE G =D I RQ?(CV) > G-Med

(V) p: G— 6L o (V, By Gy — V)
Vec Qc))\r HFS(\Y)
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T. TSOMORPHISM O0F CATEGORIES

%) D caTEgoRIES

G AV R

ARE SAID To BE
|SoMORP HLC

IF J FANCToRS
T:¢—D §{ &R
SWCH TUAT

GT = Tde
§ F&=p

WRITE G =B

EXAMPLE : G = GROW?
GET: |G-Mod =

> Rep (&)

Rme (G)

F'- (x— Mod

= G(Kw? tomom,.=
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SH N—\
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T. TSOMORPHISM O0F CATEGORIES

%) D caTEgoRIES

WPGRADE QF
Y AV R EXAMPLE : (= GROWP EXER. l.\so
ARE SAD To BE GET: |G-Mod = Rep (&)
|SoMoRPHIC
(F 3 FANCTORS T G- Mod — k(&)
= ACT(oN = = RAUR thomom,=
F:¢—ob & &:D—% (v v GxV V) \—%(\I,w G— )
e \
SUCH THAT Ve - goee) SH \\JY:%W
GT = Tdy, ?QS\N\(V\ = (3 >y = gb(kW)
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WRITE G =B £+ Rep(o:) 5 G—Mod
(\I PO EICAN cvxv—e\l)
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T. TSOMORPHISM O0F CATEGORIES

%) D caTEgoRIES

WPGRADE OF
G A EXAMRLE : (= GROWP EXER. |13
ARE SAD To BE GET: |G-Mod = Rep(Gr)
|SoMoRPHIC
(F 3 FANCTORS T G- Mod — k(&)
= ACT(ON = = GRANT thomom.=
F:¢—ob & &:D—% (v > cvx\v—%\l) HW,\N G— )
¢« - N—N
v tor || e Tl
GT = Tdy, ?QS\N\(\!'\ =@Nvv = gb(kw)
§ TG =14dp P%)PW")’ gv(gﬁk\(\f))
WRITE G =B £+ Rep(o:) 5 G—Mod
EXERCIRE 2.30° Sfow — (V ) P C— G—LL\I\)H (\I Dy ¢ (R’X\l—-”\l)
G-Mod = Rep(&) Vec, @ HFSM
= Rep (kG
* (RG-Modk ckeck FF = Tdg pud & FF' = Tdpyte
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T. TSOMORPHISM O0F CATEGORIES

%) D caTEgoRIES

L RG-Mod >V, p: R&xV V)

WP&GRADE OF
€ AYD R EXAMPLE : G = GROW® EXER. .13
ARE SAD To BE GET: |G-Mod = Rep(Gr)
|SoMORPHIC
(F 3 FANCTORS T GMod — Repltr)
= ACT(oN = = G(Kw? tomom.=
F:¢—ob & &:D—% (v o GxV >V ) o \ \w — GUY))
c —\
SUCH THAT Ve - goee) SH \\Jm%w
GT = Tdy, ?QS\N\(V\ = (3 vy = gb%kw)
§ TG =14dp P%)P(\,\\(\rh gv(\)(k\(\f))
WRITE G =B £+ Rep(o:) 5 G—Mod
EXERCIRE 2.30° Sfow — (V ) P C— G—L(\I\) — (\I Dy ¢ (R’X\l—-”\l)
GP—MGA N R%(G(L MGe. MasTieisn = VQL Qt)) v HFSWS
> Reple&) ~ (v, -l — €ty

Ckeck F'F = I"\Gr-m& % FF'= Tfiaef(c()
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T. TSOMORPHISM O0F CATEGORIES %, D CcaTEGORIES

Y% AL R CONSIDER FdVec /R FEeD®

ARE |SoMORPHIC IF | make A = FlL SWBCATERDRY OF TdVec
3?%@—’&  &:B—-% ON 0RpeCTS t\kemjweN
>

GE=TAy & TG =Tdp | | TERUARS TdVec & A ARE The ‘SAME’ A

WRITE G =D EVERY) Tb. VECTOR §iaee (3 = [ T8
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T. TSOMORPHISM O0F CATEGORIES %, D CcaTEGORIES

% AV D
ARE (SoMoRPHIC (F

IJT:C—o8 & g:R—%
>

GE=Td¢, 4 FG=Tdp
WRITE ¢ =B

CONSIDER TFdVeo /R Te®

TAKE S\ = TWCL SWRCATE &oR Q) OF TdVec
ON 0BYeCTS i(“lemjv\eN

RERUARS TdVee & A Are The ‘SAME’ As
EVGR‘}} T. VECTOR SPACE (§ = [OF ™& a:zk;’/
TRy :

F: FdVee — o £ G A—>Falec

@‘MM“\\I \kQN — “L@V\-

N = [k
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T. TSOMORPHISM O0F CATEGOR\ES %, D CcaTEGoRIES

% AV D
ARE (SoMoRPHIC (F

IJT:C—o8 & g:R—%
>

CVF"IA(, 4 FT&=1dp
WRITE G =B

CONSIDER TFdVeo /R Te®

TAKE S\ = TWCL SWRCATE &oR Q) OF TdVec
ON 0BYeCTS i(“lemjv\eN

YERUARS TdVec & Y AR The ‘SAME’ M

evew(} T.D. VECTOR SpACE (§ = [ ma:?;

TRY

: FdVee — £ G: A —>Falec
\J > “{®¢“M\Q’ \@NH “L@n

kere, Fa(E®™) = FOR®Y) = K™

BUT GF(V) = G(IR®MM ) = [
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T. TSOMORPHISM O0F CATEGOR\ES %, D CcaTEGoRIES

% AV D
ARE (SoMoRPHIC (F

IJT:C—o8 & g:R—%
>

GE=Td¢, 4 FG=Tdp
WRITE ¢ =B

CONSIDER TFdVeo /R Te®

TAKE S\ = TWCL SWRCATE &oR Q) OF TdVec
ON 0BYeCTS i(“lemjv\eN

RERUARS TdVee & A Are The ‘SAME’ As
EVGK‘} T.D. VECTOR JPACE § = “t@"“ ok 5:1;&;’/
TRy
F: FdVee — 3} £ G A—>Falec
\J > “{®¢“M\Q’ \@NH “L@n
tere, Fa(E™) = FORE) = K
BLT GF(V) = G( l\i%"““‘“\'ﬁ = B Ly

- FdVec + )
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T. TSOMORPHISM O0F CATEGORIES %, D CcaTEGORIES

% AV D
ARE (SoMoRPHIC (F

IJT:C—o8 & g:R—%
>

GVF"IA(, 4 FT&=1dp
WRITE G =B

CONSIDER TFdVeo /R Te®

TAKE S\ = TWCL SWRCATE &oR Q) OF TdVec
ON 0BYeCTS i(“lemjv\eN

RERUARS TdVee & A Are The ‘SAME’ As

EVGK‘} T.D. VECTOR JPACE § = “t@"“ ok 5:1;&;’/

TRy

F: FdVee — 3} £ G A—>Falec
\J > “{®¢“M\Q’ \@NH “fev\-

tere, Fa(E™) = FORE) = K

BUT GF(V) = GCR®M™ ) = [ 4V

=V
- FdVec + ) L/

WILL WEAKEN NaTioN) oF “SAMENESS .
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T. TSOMORPHISM O0F CATEGOR\ES %, D CaTEGoRIES

% AV D
ARE (SoMoRPHIC (F

IJT:C—o8 & g:R—%
>

GE=Td¢, 4 FG=Tdp
WRITE ¢ =B

SKELETON oF
= FUL SABCATEGORY

Skel () oF
on §0CLASES OF 0bj(G)

CONSIDER TFdVeo /R Te®

TAKE S\ = TWCL SWRCATE &oR Q) OF TdVec
ON 0BYeCTS i(“lemjv\eN

RERUARS TdVee & A Are The ‘SAME’ As
EVGK‘} T.D. VECTOR JPACE § = “t@"“ ok 5:1;&;’/
TRy
F: FdVee — 3} £ G A—>Falec
\J > “{®¢“M\Q’ \@NH “L@n
tere, Fa(E™) = FORE) = K
BUT GF(V) = GCR®M™ ) = [ 4V

Ly
. FdVec F ) /

WILL WEAKEN NaTioN) oF “SAMENESS .
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T. TSOMORPHISM OF CATEGORIES %) D CATEGORIES

% AV R
ARE (SoMoRPHIC |F

IT:C—B £ &R
>

GE=Tde & TG=Tdp
WRITE ¢ =B

SKeLeToN ofF
= FUW SABCATEGORS

Skel(t) oF G
on (§oCLARSES OF 0bj(G)

CONSIDER Fdl\ec /R FEeD®

TAKE S\ = L SMBCATERDRY OF TaVec
ON 08FECTS | [ Juen

YERUARS TdVeo & SA ARE THe ‘“‘SAMQ ! Al

EVGR‘} . VECTOR SpACE (8 = kO* Fov\azr:;

TRy

T: FdVee — & £ G: A —>FhVec
Vs (20 N s [0

tere, Fa(R®) = FORSY) = K

BuT GEQV) = Gr(lk%‘““‘“\‘\ _ @Y Ly

Y
- FVee # e

WILL WEAKEN NaoTioN) oF “SAMENESS .
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T. TSOMORPHISM OF CATEGORIES %) D CATEGORIES

% AV R
ARE (SoMoRPHIC |F

IT:C—B £ &R
>

GE=Tde & TG=Tdp
WRITE ¢ =B

SKeLeToN ofF
= FUW SABCATEGORS

Skel(t) oF G
on (§oCLARSES OF 0bj(G)

CONSIDER FdVec /R Flew
TAKE S\ = L SMBCATERDRY OF TaVec
Jkel (\\;o\\lec,\ ON 98T€CTS { K™ Jnew
PERMARS TdVee & R Are The ‘SAME’ A
Eve\(vol T. VECTOR SpACE (§ = [ ™ 8:*%
TRy
t: Fdee — o £ G: A —>FuVec
Vs (5 N o
tere, Fe(E®™) = FORE) = K
BUT GF(V) = GCIR®M™ ) = [ 4V

Y
- FVee # e

WILL WEAKEN NaoTioN) oF “SAMENESS .
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L. TSOMORPHISM O0F CATEGORIES

%) D caTEgoRIES

% AV R
ARE [SoMoRPHIC (F

IT:CoB £ &R
>

&F‘IA‘Q 4 FT&=1dp
WRITE ¢ =B

SKELETON oF
= FUW SABCATEGORS

Skel(t) oF G
on (§oCLARSES OF 0bj(G)

EXCR., 2.3
Skel(€) 2% © Skel C8)=T,

CONSIDER FdVec /R FeD
TAKE S\ = L SMBCATERDRY OF TaVec
\\ _ DN
kel (FdVec) ON OBTECTS U™ Jnen

YERUARS TdVeo & 3& ARE THe \KSF\MG ! Al

EVGR‘} . VECTOR SpACE (8 = kO* Fﬁ?\éir:;

TRy

t: Fdee — o &
g s (BHm

tere, Fa(R®) = FORSY) = K

BuT GF(V) = Q((\RQBOUM\«VB — @Y Ly

Y
- FaVec ¢ e

WILL WEAKEN NoTion) oF “SAMENESS ...

G: A —>FaVec

e |1
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T. TSOMORPHISM O0F CATEGORIES

%) D caTEgoRIES

% AV R
ARE |SoMORPHIC |F

IJT:C—o8 & g:R—%
>

GVF‘TO\@ & FT&=1dp
WRITE ¢ =B

SKELETON oF
= FUL SABCATEGORY

Skel () oF
on L§0CLASIES OF 0bj(G)

ExcR. 235
Skel ()2t & kel ()=

CONSIDER FdVee /R EEe®
TAKE A = TWL SWBCATEGDRY OF TaVec
\ _ DN
Skel (FdVec) ON OBI€CTd LR Jnen

YERUARS TdVec & A pAre The ‘SAME” AS

EVGR‘} . VECTOR SpACE (8 = kO* Fﬁ?\éir:;

TRy :

t: Fdee — o &
\, e lk@o\mk\l

tere ) Fe(R®™) = FOR®Y) = K.

BT GFQV) = GRS ) = [ 4y

=\
*. Td\ec 3 ,& L/ -

WILL WEAKEN NoTioN) OF “SAMENESS”.. Equ.

G: A —>TFaVec

e 1
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L. cQuVALENCES OF CATEGOR\ES

% AV R
ARE [SoMoRPHIC (F

IT:C—B £ &R
>

GE=Tde & TG=Tdp
WRITE ¢ =B

€, D CATEGoRIES

SKELETON oF
= FUW SABCATEGORS

Skel (&) oF
oN (§0CLASSES OF Obj(e)

ExcR. 2.5
Skel(£) 2% © Skel (&)=,

CONSIDER Fd\ec, /R EED

TAKE A = TWL SWBCATERORY oF TdVee
Skel ('\;o\\lﬁc,\ oN 08TECTS { K™ nen
Fr FAVee — & £ G A ——FVec
\ s (28 SNy
tere, FalE™) = FOR®Y) = K™
BUT GF(V) = G ) = [ 4V

2\
;. FdVee % ) / N

WILL WEAKEN NoTioN) OF “SAMENESS.. Equ.
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L. cQuVALENCE OF CATEGOR\ES

Y AWD D
ARE EQWVALENT |(F

IT:C—B £ &R
>

GF=Tde & F&=Tdp
WRITE ¢ =B

€, D CATEGoRIES

SKELETON oF
= FUL SABCATEGORY

Skel (&) oF
oN (§0CLASIES OF 0bj(E)

ExcR.2.5>
Skel(£) 2% © Skel (&)=,

CONSIDER Fd\ec, /R EED

TAKE A = TWL SWBCATERORY oF TdVee
Skel ('\;o\\lﬁc,\ oN 08TECTS { K™ nen
Fr FAVee — & £ G A ——>FVec
\ s (28 o (12
tere, FalE™) = FORSY) = K.
BUT GF(V) = G ) = [ 4V

2\
;. FdVee % ) / N

WILL WEAKEN NoTioN) OF “SAMENESS.. Equ.
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L. cQuVALENCE OF CATEGOR\ES

%) D caTEgoRIES

Y% AW
ARE CQWVALENT (F

GF= IA(, s FCV“ UB
WRITE G =B

3PAB & G

GF vcf
INATURAL
|SOMORP HASMS : \¢ & AL “’N
/ &, CQUAS\-WVERSE" Ef' Es
OF F
CONSIDER Fd\ec, /R FED

TAKE ,A UL SWBCATEGoRY OF TdVec

SKeleToN of %,
= Full SWBCATEGORS

Ske((e) oF G
ON (§0CLASIES OF 0bj(G)

Skel (Fo\\le\ ON 0BJeCTS L\RGBNEV\GN

ExcR.2.5>
Skel(£) 2% © Skel (&)=,

£: FdVee — J & G A —>FaVlec
V —> ®0hm‘k QV\’ “LQW

KERE, F&(\k@"F FORS™) = K

BUT GF(V) = G ) = [ 4V

L\
;. FdVec ¥ ) L/ .

WILL WEAKEN NaTion) OF “SAMENESS'.. Equw.
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L. cQuVvALENCE OF CATEGOR\ES

% AV R
ARE CQWVALENT (F

GF= IA(, ¥ FCV"' UB
WRITE ¢ =B

IT:C—B £ &:B ——e‘(.

€, D CATEGorRIES

SKkeLeToN ofF %
= FUW SKBCATEGORY

(Ske((f;& oF
on (§0CLASIED OF 0bj(6)

Exer.230
Skel(6) 2% © Skel(C)=1

s Ve # )

A QF Py

INATURAL )

7 |SOMORPHASMS : \0 & & 8 “’
‘_[Af' 'Io\B

CONSIDER TFdVec /R Te®

TAKE ,g T SWBCATERDRY OF TdVecy
kel (Favec) N O87CTS [k e

F: FdVee — o £ G ) —> FxVec
\ s (28 St N

tere, Fe(e™) = FOKE) = K

BUT GF(V) = G ) = \@:‘3@‘ +\
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L. couvVALENCS OF CATEGOR\ES ‘Q,B CATEGORIES

% A B
ARE EQWVALENT |(F

Grs TA(, Ey FCV”IAB
WRITE G =B

3FAB 4 Goot |

3'\] G;F Fcr
INATURAL N
|SOMORR H\SMS ¢ \¢ l\' )\ £ R “’
‘LAﬂ To\%
CONSIDER TFd\ec / R FIED

TAKE A = TUL SWBCATERORY OF TdVec
ON 0RJeCTS L\kemjweﬂ\/

T: FdVee — £ G: A —>Falec
\’ “{®wm‘k \kQN\__) “LQW-

here, B&a(R®™) = BOREY) = K
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T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |(F

Grs TA(, Ey FCV”IAB
WRITE G =B

3FAB 4 Goot |

%) D caTEgoRIES

F: FdVee —
\’ “{®wm‘k

“ TdVec = )

3'\] G;F Fcr
INATURAL N
|SOMORR H\SMS ¢ \¢ l\' )\ £ R “’
‘LAﬂ To\%
CONSIDER TFd\ec / R FIED

TAKE A = TUL SWBCATERORY OF TdVec
ON 0RJeCTS L\kemjweﬂ\/

£ G A —>Falec

e 1

tere , Pel®) = FORSY) = K
£ GF(V) = GUES™™) = [ 2y
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T. cQWVALENCES OF CATEGOR\ES

%) D caTEgoRIES

% A B
ARE EQWVALENT |(F

Grs TA(, Ey FCV”IAB
WRITE G =B

3 . G{F Fcr
INATURAL N
|SOMORR H\SMS ¢ \¢ l\' )\ £ R “’

‘[Aﬂ To\%
CONSIDER TFd\ec / R FIED

TAKE ,g T SWBCATERDRY OF TdVecy

SKELETON oF
= FUL SABCATEGORY

Skel(t) oF
on §0CLASES OF 0bj(G)

S\(e\(\:cl\lec,\ ON 08FE€CTS | [ uen

ExcR. 235
Skel(2) 2% © kel ()=

t: FdVee — @ £ G: A —>Falec
\ s (25 S N
tere, Ta(k®™) = FCR®) = K™
£ GF(V) = GUES™™) = [ 2y
“ TdVec = )

Copyright © 2024 Chelsea Walton




L. CQWVALENCE OF CATEGORIES %) D caTeGoRIES

GF -y
o A B InaTuRAC )
ARE EQUVALENT (F | -~ ISOMORRISMS : \? l& % £ A &&
ITLoD & GB—T “Ti T
S O e
(“KF TA‘G i ..... F C\’ﬂ IAB CQNSVDER FO\\IQQ /‘RF\ECD

WRITE G =0 ||T1ake ,g FULL SUBCATERRY OF TAVee

SKELETON oF S\(d(\:cwu\ oN 087€CTS { K™ Jnew
= Full M\BCATEGmKa— £: FdVee —> % £ G A —> ExVec
Skel () oF G B din Y N
oN (§oCCASSES OF obd(c) =k L

here, B&a(R®™) = BOREY) = K
EXcRrR. 2.5 | .
SkelCe) 2t < Slel)=6| | £ &GF(V) = GUE®*™™Y) = @+ wy

kel () =% AQrpgS o FdVec = )
€20 © SkelCt) = Skl®)
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L. CQWVALENCE OF CATEGORIES %) D caTegoRIES

&T FGr
N INATURAL N N
ARE EQUVALENT (B | 7 (JOMORPHISMS : ‘Qj)‘ﬁ £ 8 “
IFAD & G-t | Thy, T
............ a
GES Ty, 4 Fc<~1:o\5 /\A ——— —
WRITE G =B

LIKE TWo STRIMCTURES ARE THE SAME
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L. CQWVALENCE OF CATEGORIES %) D caTegoRIES

&T FGr
N INATURAL N N
ARE EQUVALENT (F | - |SOMORRHISMS : \? d&]‘ﬁ £ N &&
IF4oD & D% | Thy, T
........... %
GES Ty, 4 Fc<~1o\5 /\A ——— —
WRITE € = B 3 MUTIAWY INVERIS STRUCTIZE MAPY
BETWEEN THEN

¥

LIKE TWo STRIMCTURES ARE THE SAME
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L. CQWVALENCE OF CATEGORIES %) D caTegoRIES

&T FGr
LA B INATURAL N N
ARE EQUVALENT (F | - |SOMORRHISMS : \? &]‘Q £ N &&
IF4oD & D% | Thy, T
........... %
GES Ty, 4 Fc<~1o\5 /\A —— —
WRITE € = B 3 MUTIAWY INVERIS STRUCTIZE MAPY
BETWEEN THEN

¥

LIKE TWo STRIMCTURES ARE THE SAME

¥

3 A BIJECTIVE STRUCTARE MAP
TROM QNE To THE OTHER-
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T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |(F

GF = I&Q ¥ FCV”IAB
WRITE G =B

3FAB 4 Goot |

A CHARACTER\BATION
N TerMS OF ...

Fx ‘Y “’VM&(‘(X)Y) — 1 5(‘:(7() F(Y))
4 F(g)

F PATHRLC: By NT. ¥xY
FEwne: Fx,1 SuRy. ¥x;Y

FRMCLy PAITHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)

Copyright

%) D caTEgoRIES

" G{F \:Gr
ANATURAL )
S ISOMORPHISMS : L 3& W & A “

10\{, Io\B

-

/\A

3 thAAwa INVERYE STRACTIARE MAPY
BETWEEN THeEM

¥

LIKE TWo STRIMCTURES ARE THE SAME

¥

3 A BIJECTIVE STRUCTARE MAP
TROM QNE To THE OTHER-
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T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |(F

3F 8 & G:R—%

GF FGr
%, jy» ¢ &£ A l&”
T.o\f' IO\B
WRITE G =B

(%F > Tde, 4 Fe=Tdp

a - Fig)
F PATHRC: By N3 ¥xY
FEwee: Fxpl SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)

Fx ,Y “-QM‘(,(X)Y) — 1 5(‘:(7() F(Y))
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T. cQWVALENCES OF CATEGOR\ES

Y% AV R THEOREM =5 ‘;\qué FPA\THERLC, E8S. SKRAECTIVE
ARE EQWVALENT (F @ =5 FANCToR F:4-B

3F b £ &R
G(F T‘Xfl £ Th= U&

QF FGr
% lb v ¥ 8 l&‘”
IO\{, IO\B

WRITE G =B

Fx ,\( H'“M‘('(X)Y) — oM 5(‘:(7() F(Y))
4 F(g)

F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)
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T. cQWVALENCES OF CATEGOR\ES

% A B

3F b & &

GcF

ARE EQWVALENT |(F

B—%

G(F I‘Xfl £ Th= U&

FGr

% l&w £ 8 l&‘”
IO\{, IO\B
WRITE G =B

THEOREM

G =9 —

FANCToR F: 4B

‘;\Fm,é FA\THERLC, ESS. SWRIECTIVE

a - Fig)
F FATHERC: Ty N3

F €8s J0Rd:
\“(G&) 3’)(6% 3.

Fx ,Y H'“M‘('(X)Y) — oM 5(‘:(7() F(Y))

¥y

FEwee: Fxpl SURY. ¥xiY
FRMCLYy PAITHFIC: By B3 ¥xy

ke,

Copyright

© 2024 Chelsea Walton

¥ (=) SAp DE:Tde, S 6F ¢ ¢:Ee S The
ClAmM: T ¢ FIAL«U’}S FA\THFRC AND ES3. SuRd.

AS \N
DeEeN




T. cQWVALENCES OF CATEGOR\ES

% A B

3F b & &

GcF

ARE EQWVALENT |(F

B—%

FGr

% l&w £ 8 l&‘”
IO\{, IO\B
WRITE G =B

THEOREM

P ‘;\qué FA\THFRLC ) EW. SKRJIECTIVE
@=8 FANCToR F: 4B

te(=5) SAg B Ty, 5 GF € VRS Ty S

(%F > Tde & Fa=Tdp| ClaM: T FALA FAITHEUC AUD €SS, SURd.

sy
ThkE Ye& . TweN FG(Y):Y’\( = F 83.5ur].

a - Fig)
T PATUERC Fx,\' (N,

F €8s J0Rd:
\“(G&) 3’)(6% 3.

Fx ,Y H'“M‘('(X)Y) — oM 5(‘:(7() F(Y))

¥y

FEwee: Fxpl SURY. ¥xiY
FRMCLYy PAITHFIC: By B3 ¥xy

ke,
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T. cQWVALENCES OF CATEGOR\ES

% A B

3F —b & &

ARE EQWVALENT |F

B—%

THEOREM

P E\‘Fmbbé FA\THEIL, ESS. SWRIECTIVE
@=B FANCToR F: 4B

te(=5) SAg B Ty, 5 GF € VRS Ty S

(%F > Tde & Fa=Tdp| ClaM: T FALA FAITHEUC AUD €SS, SURd.

F €8s J0Rd:
\“(G&) 3’)(6% 3.

FEwee: Fxp‘ SURY. ¥xiY
FRMCLYy PAITHFIC: By B3 ¥xy

ke,

Gﬂ: FGr
% jb v £ A &&N
IO\{' IO\% Now V3=X—)X’e‘6 , GET X 35 %!
WRITE G =B THIS (MPLIES TT(s FATHFAL ¢ L,,__ 2 E‘IK e
iyt Home06Y) = o o(FOJ ) GE(x) — GFX')
F EATURUC: By (3. ¥XiY
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T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |(F

3F 8 & G:R—%

QF FGr
%, jy» ¢ &£ A &&”
IO\{, IO\B
WRITE G =B

G(F I‘Xfl £ Th= U&

THEOREM

G =9 —

¥ (=) SAp DE:Tde, S 6F ¢ ¢:Ee S The
ClAmM: T ¢ FIAL«U’}S FA\THFRC AND ES3. SuRd.

‘;\Fm,é FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

AS \N
DeEeN

Now ¥a: XX et | GeT
TS (MPUIES TS FAITHFWL

X %9)(/

o '

Ry
" a - Fig)

F PATHRC: By N3 ¥xY
FEwee: Fxpl SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)

trome () — th s F ) FCY))

GF(x) — GF ')
&F(ﬁ) \F
GF( 3]

[F(Sh H3) = &FQ) = GF(3 )]
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T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |(F

3F 8 & G:R—%

QF FGr
%, jy» ¢ &£ A &&”
IO\{, IO\B
WRITE G =B

G(F I‘Xfl £ Th= U&

THEOREM

G =9 —

¥ (=) SAp DE:Tde, S 6F ¢ ¢:Ee S The
ClAmM: T ¢ FIAL«U’}S FA\THFRC AND ES3. SuRd.

‘;\Fm,é FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

AS \N
DeEeN

Now ¥a: XX et | GeT

Ry
" a - Fig)

F PATHRC: By N3 ¥xY
FEwee: Fxpl SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)

trome () — th s F ) FCY))

GF(x) — GF ')
&F(ﬁ) \F
GF( 3]

TS (MPUIES TS FAITHFWL

[F(S) #3) = &Fkg) &F@3)
= 973
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T. cQWVALENCES OF CATEGOR\ES

% A B

3F b & &

GcF

ARE CQWVALENT (F

B—%

FGr

% l&w £ 8 l&‘”
IO\{, IO\B
WRITE G =B

THEOREM

P ‘;\qué FA\THFRLC ) EW. SKRJIECTIVE
@=8 FANCToR F: 4B

te(=5) SAg B Ty, 5 GF € VRS Ty S

(%F > Tde & Fa=Tdp| ClaM: T FALA FAITHEUC AUD €SS, SURd.

a - Fig)
T PATUERC Fx,\' (N,

F €8s J0Rd:
\“(G&) 3’)(6% 3.

Fx ,\( H'“M‘('(X)Y) — oM 5(‘:(7() F(Y))

¥y

FEwee: Fxp‘ SURY. ¥xiY
FRMCLYy PAITHFIC: By B3 ¥xy

ke,

SWAPPIN G # WITH Y = G (S FAITHFRL.
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T. cQWVALENCES OF CATEGOR\ES

% A B

3F —b & &

GcF

ARE EQWVALENT |F

B—%

FGr

¢, jb ¢ + A l&”
IO\{, IO\B
WRITE G =B

THEOREM

P E\‘Fmbbé FA\THEIL, ESS. SWRIECTIVE
@=B FANCToR F: 4B

te(=5) SAg B Ty, 5 GF € VRS Ty S

(%F > Tde & Fa=Tdp| ClaM: T FALA FAITHEUC AUD €SS, SURd.

4 F(g)
F EATURRC: Ty (N3

F €8s J0Rd:
\Ql\(eﬁ) 3’XG‘Q 3.

Fx ,\( H'“M‘('(X)Y) — oM 5(‘:(7() F(Y))

VX,\(

FEwee: Fxp‘ SURY. ¥xiY
FRMCLYy PAITHFIC: By B3 ¥xy

ke,

SWAPPIN G # WITH Y = G (S EATHFRL.
TAKE W: F(X)—-) F(X’ )es\f
BuiLy 3’ X s G F(X) ——) GF(Xx’) <iKL) x! e,
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T. cQWVALENCES OF CATEGOR\ES

% AV D
ARE EQWVALENT |F

3F 8 & G:R—%

GcF

"
‘(,bet £ &\&b‘&
Io\{' Tdp

WRITE G =B

T

G(F IA‘G £ Th= IA&

THEOREM PN afmé FATHFC, EW. SRRIECTIVE
¢ =98 FANCTOR F: 4B

b/(=7) Sy B Th, S5 GF & VTR D Ty
ClAmM: T ¢ FU\L«U’}S FA\THFRC AND ES3. SuRd.

Ry
" a - Fig)

F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

T ess. JnRy:
\Ql\(eﬁ) Ixet 5. Y%F(X)

trome () — th s F ) FCY))

SWAPPIN G # WITH Y = G (S FAITHFRL.
TAKE W ﬂx)——) Fx‘)e E*r

BulLy 3’ X s GF(X) ol GF(X) &
THeN GE(q) = 6Lw) .

X’ €%,
G FMTHEUL D F(g)=k

&« F (S Fuee,
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T. cQWVALENCES OF CATEGOR\ES

G(F Io\‘ﬁ £ Th= Tdp

/(;r_\:\‘ FOc
‘Q&}‘Q £ A “rN
Thy, 'Io\B
WRITE G =B
F"‘Y Homg(GY) — thom g FO9) FY))

a - Fig)
F EATURRC: gy 3. ¥y
FEwne: Fx,1 SuRy. ¥x;Y

FRMCLYy PAITHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)

Copyright

% A R "THEOREM JFUMN FAITHFRL, ELS. SRRIECTIVE
& J /
ARE EQWVALENT (F @ =5 FANCToR F:4-B
- ~ ~
3":‘(0 b4 &:b—% ?F/(%) SA%ayf'.Io\tﬁ GF € ¢: > Tdp ﬁ-e‘:,':)’

CLAM: T 8 FU\L«U’}S FA\THFRC AND ES3. SuRd.
¥
Thke Ye& . T#en FG(Y)?Y = F eS8 Surd.

Now ¥a: X Xet | GeT

THIS (MPLIES TT(s FATHFRL By L,, 2
[F(S) H3) = 6Fg) - 6eG)

= 37

SWAPPIN G b WiTH Y = G (S FAITHFAL.

TAKE Wt ‘f(X‘)—-) F(x! )eB

Balty g X 2> GFx) N GF(X’)

THEN GF(g) = 6Lh) .

GF(x) — GFX')
kela) (F
GF( 3]

B By xl e

G FMTHFUL = F(q)=h
£ F(SFuee
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T. cQWVALENCES OF CATEGOR\ES

Y% AV R THEOREM =5 ‘;\ﬂu&é FPA\THERLC, E8S. SKRAECTIVE
ARE EQWVALENT (F @ =5 FANCToR F:4-B

3F b & &% ??/@;) TAKE T: ¢ —8 Ty FATHEIL, €SS, Jurd.

(%F > Thy, % Fe=Tdp

(,}F FGr
Y, lb ¢ £ 8 “‘”
Io\{' Io\s

WRITE G =B

Fx ,\( H'“M‘('(X)Y) — oM 5(‘:(7() F(Y))
4 F(g)

F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

LU PATHFUC: Ty B3 Y)Y

T ess. 3Ry
V\(Gﬁ) Ixet 5. Y%F(X)
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T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |F

3F D £ D>

GcF

"
‘(,bet £ &\&b‘&
Io\{' Tdp

WRITE G =B

T

G(F IA‘G { Th= 148

THEOREM

“Q:B =

‘;\qué FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

W) TAKE T4 8 Fuusy FATHRAL ) €85 Surd.
T €55.0URD D WeB 3yt 5 FEy)=
i

p

LABELUNGr s Gy ) = K
ABE LN

Ry
" SHF(@

F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

T ess. JnRy:
\Ql\(eﬁ) Ixet 5. Y%F(X)

tome(6Y) — thmgE ) FY))

Copyright © 2024 Chelsea Walton



T. cQWVALENCES OF CATEGOR\ES

% A B
ARE EQWVALENT |F

IT:4—8 & R
2.
GF‘-}I&G & FQ;U&

g= AN
AT
i Ty
WRITE G =B
F"‘Y: Homg(6Y) — Ao i oF09) FCY))

4 F(g)
F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

T ess. JnRy:
\Ql\(eﬁ) Ixet 5. Y%F(X)

THEOREM

“Q:B =

‘;\qué FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

¥/ =) TAKE T4 — 8 Fhl) FAITHEAL ) 6. SuR].
T ESS.8URY D \}\leg 37;1e‘(a s, F(%\();-\‘

&) N
F Fuy TAITHRAL = ¥ 3-\{—>1’e9

b= [ EFVYS LTIV Q—(\() - &0yT) €%
6a)
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T. cQWVALENCES OF CATEGOR\ES

% AV D
ARE EQWVALENT |F

IT:C—D & c:R—%
2.
GF=Tde & Ta=Tdp

‘ijb\g £ &\&D&
Io\{' Tdp

WRITE G =B

FX'Y: trome () — th s F ) FCY))
4> Fg)

F PATHRC: By N3 ¥xY
F FWCLs Fx,\‘ SUgry. VX;\(

FRMCLYy PAITHFIC: By B3 ¥xy

T ess. JnRy:
V\(GB) Ixet 5. Y%F(X)

THEOREM

“Qt:% —

‘;\ﬂm&é FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

¥/ =) TAKE T4 — 8 Fhl) FAITHEAL ) 6. SuR].

T ESS.OURY D WeB 3yt 5 F¥y)
it

F Fuy TAITHRAL = ¥ 3-\{—>1’e8

b= [ EFVYS LTIV Q—(\() - &Cy') &G

= \‘
{)
= “H(

NEED To tow &a)
o
© ASSIGN MENTS \‘ = G((\‘) MAKE A FaNCTOR G: B =%

BH &(9)
* I NATURAL oM P: F& = Tdo

* 3 NATWRAL SoM € Tde = GF
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T. cQWVALENCES OF CATEGOR\ES

% AV D
ARE EQWVALENT |F

IJT:CoD £ D
.
GE=Tde & TG=Tdp

‘ijbft £ &\&D&
Io\{' Tdp

WRITE G =B

FX'Y: trome () — th s F ) FCY))
4> Fg)

F PATHRC: By N3 ¥xY
F FWCLs Fx,\‘ SUgry. VX;\(

FRMCLYy PAITHFIC: By B3 ¥xy

T ess. JnRy:
\Ql\(eﬁ) Ixet 5. Y%F(X)

THEOREM

G =9 —

‘;\qué FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

¥/ =) TAKE T4 — 8 Fhl) FAITHEAL ) 6. SuR].

T ESS.OURY D WeB 3yt 5 F¥y)
it

F Fuy TAITHRAL = ¥ 3-\{—>1’e8

b= [ EFVYS LTIV Q—(\() - &Cy') &G

= \‘
{)
= “H(

NEED To Sthow 6(3)
kD 1o ol
* ASSIGN MENTS \‘: gf(\‘)) MAKE A FaNCTOR G: &=
9 v SCF EMTHFUL

* J NATWRAL 15oM P: F& = Tdg

* 3 NATWRAL SoM € Tde = GF
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T. cQWVALENCES OF CATEGOR\ES

% AV D
ARE EQWVALENT |F

IJT:CoD £ D
.
GE=Tde & TG=Tdp

‘(,bet £ &\&D&
Io\{' Tdp

WRITE G =B

FX'Y: trome () — th s F ) FCY))
4> Fg)

F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

FRMCLYy PAITHFIC: By B3 ¥xy

T ess. JnRy:
\Ql\(eﬁ) Ixet 5. Y%F(X)

THEOREM

G =9 —

‘;\qué FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

&) TAKE T -0 TuLL) FATHEAL ) €3, Jur].

= \‘
{)
= “H(

T ESS.OURY D W eB 3tyet » Ty
"
&)
F Fuy TAITHRAL = ¥ 3-\{—>1’e8
b= [ EFVYS LTIV Q—(\() - &0yT) €%

NEED To Sthow 6(3)
kD 1o ol
* ASSIGN MENTS \‘: gf(\‘)) MAKE A FaNCTOR G: &=
9 v “CF EMTHFUL

* 3 NATWRRAL SoM P: FG = TA9 WITH COMPoENTS ‘l{,

* 3 NATWRAL SoM € Tde = GF
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T. cQWVALENCES OF CATEGOR\ES

% AV D
ARE EQWVALENT |F

IJT:CoD £ D
.
GE=Tde & TG=Tdp

g= AN
AT

i Ty

WRITE G =B
Fx.\(‘ Homg(6Y) — Ao i oF09) FCY))

a - Fig)
F PATHRC: By N3 ¥xY
FEwee: Fxp‘ SURY. ¥xiY

FRMCLYy PATHFIC: By B3 ¥xy

F ess. SuRy:
V(b Ixet 5 \2FK)

THEOREM

G =9 —

‘;\Fm,é FA\THERLC, ESS. SWRIECTIVE
FANCToR F: 9B

&) TAKE T -0 TuLL) FATHEAL ) €3, Jur].

= \‘
{)
= “H(

T E55.0URD = ¥{eB 3%t 5 Ty
!
&)
FFuu.a FAITHFAL = ¥ 3-\{—)1%8
b= [ EFVYS LTIV Q—(\() - &0yT) €%

NEED To Sthow 6(3)
kD 1o ol
* ASSIGN MENTS \‘: gf(\(}) MAKE A FaNCTOR G: &=
9 v “CF EMTHFUL

* 3 NATWRRAL SoM P: FG = TA9 WITH COMPoENTS ‘P\,

* 3 NATWRAL SoM € Tde = GF

Copyright

WSIN G O PO ENTS &PFB‘() s FO) > FG«'F(X)

¢ FFV\UUa

A THERL
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T. cQWVALENCES OF CATEGOR\ES

DETALS = Exer 23¢

% AV D
ARE EQMVALENT (F

IT: G0 £ D>
.
GE=Tde & TG=Tdp

gLy AN
AT

i Ty

WRITE G =B
F"‘Y: Homg(6Y) — Ao i oF09) FCY))

4 Fig)
F PATHRLC: By NT. ¥xY
FEwee: Fxpl SURY. ¥xiY

FFl«LL'a FATHFIC: Ty BIZ Wi

F ess. JuRy:
V(b Ixet 5 \2FK)

THEOREM

G =9 &

¥ &) TAKE T4 0 Fhug FATHEAL ) €55 JuRJ.
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