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3‘1({\73) 7)( > \I
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T. WNIVERSAL CONSTRUCTIoNI

UNIVERIAL PROTE K’\'&

K—= kaiv (X)

» 2 iau,
N
S Acb(X)

FORM T

AcbX)
3% Q

lLM;/O() —ﬁeX

/

N By

FORM TC

GIVEN A QATEGOK'a“Q:

OPERATIaN on) PARALLEL MOBRPHISMY

: COEQWALIZERS €& EQnAUZERS

.".
COEQWALIXER (OF X?Y

_F
=

LI
2
Vg

%eq(fiy)

EIp
v

C

EQUALIEER OF )(_;—_?y

£

a!x’i
i 2

Ve

/

e¢1 ({‘-,3) -:(/—?X

-F)\’

SOME
QPECIAL
CAS€ES
9@
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: COEQWALI2ERS € EQuAUZERS
WVIVERIAL PROPERTY GIVEN A CATE GQK'a G

T. WNIVERSAL CONSTRUCTIoNI

OPERATIaN on) PARALLEL MOBRPHISMY

X,""‘—> Univ (X) CQEQ“ALH:GR 0F Xigy EQWALIZER OF )(-j_:—))y
2 :Eam 3 3
Vi A :/(x)
(l _F 0(
FORM T X p— \’ — C°Q‘1({\'/3) K Vs’
3 E ; / p
Acbx) 130y AY: o
AN VBN ¥ v ;
e C ) X ==Y
Uwiv (x) —55 X
FORM T
EXERCISE 2.1\
SOME LeT 9 :X=Y
SRECIAL BE FUNCTINS (N Jet.
VRN THeEN :
eq (®18) = {xeX | $09=909]
SWRIET OF X
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T. WNIVERSAL CONSTRUCTIoNI

FORM TC

GIVEN A Qm’e'croxg*cz:

: COEQWALIZERS €& EQnAUZERS

OPERATIaN on) PARALLEL MOBRPHISMY

UNIVERIAL PROPE ?:r&
.‘l
X—= unv(x) | | | COEQUALIEER OF K==3Y
2 g, )
Vi, VY
Arb(X) + o ,
FORM T X 3 > \‘——-acoej(%,b)
Acb(x) , q ;alx
E ¥ 3 v
3!% ) C
Univ (X) —=5 X

EQUALIEER OF )(.%—_?y

K
O\’
3l 75’\5, )
_F
¢q(f9) _od_)X p— \f

RECALL FoR R-ALG. A
W/ MmodRLeS Va # W

&ET:

\ QA\N o WQIRN)/'K

EXERCISE 2.\\
LGT 'F)a : X—; Y
BE FANCTIoNS N Set.

THEN *

eq (913\ = {xeX |‘?(x)=3(ﬁ1
SWBSET OF X

S e) 818 — \r?k(m w))
veV, neW, aeA

Copyright

© 2024 Chelsea Walton




T. WNIVERSAL CONSTRUCTIoNI

: COEQWALIZERS €& EQnAUZERS

wversae provesy] GIVEN A CATEGORA G: OPERATISN on) PARALLEL MORPHISMY
$ 3
X—2— v (x)| | | COBQUALIZER OF )(__—B—%Y EQUWALIXER JF )(ﬁ_'%y
2 i3lg,
VBN v %)
Arb(X + o)
FORM T X > \’——_) coeq(xﬁ,b) K NP
0 2 i )1 P
Acbcx) I LN ]
; A ;
w, 2N N qé) X ==\
Univ (X) =25 X
FORM TC
EXereS€ 2.\l W GeT EXERCISE 2.1\
RECALL Fok R-ALG. A
et K
W/ MmodRLeS Va # W Ve, W = Cw\@»g\ {’3 X Y

&ET:
\JQAW =l WQIRN)/'K

SYA'A‘k((\N 0) 03— \r?k(m »))
veV, neW, aeA

AR idw
P Vg Ao W —— Vg W

oR

BE FuNCTEeN: N Set.

THEN :
eq (913\ = {xeX |‘?(x)=3(x)1

dy & >
3: Vg Ao W —> Ve W SWRET OF X
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T. ANWVERSAL CONSTRUCTIONS : COEQUALIZERS & EQRAUZERS
WVIVERIAL PROPERTY GIVEN M CATE GQK'a G

- ARISES FROM OTHER
X—— i (x)| | | COEQUALIZER QF X?Y WOV, CoN STRACTIONS

N 30,
X j
t 3 Arb(X) <)

X ——;—? \‘ =X coelo' (519)

FORM T g

AcbCx) ) v 3y
3 x/i': 0 & 3 v
R C

Uw;/ x) —"LX

FORM TC
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T. ANIVERSAL CONSTRUCTIONS : COEQWALIRERS & EQRAUZERS

WNIVERIAL PROPERTY GIVEN A CATE GGK'a&Qi ARISES FRoM OTHER.
X—— i (x)| | | COEQUALIZER QF X%Y WO WY, ConN STRACT(ONS
2 A,
N B ¢ . .
BN ) PISHOUT oF 4:2—2X ¢ 3: 2y
FORM T )ECOQO' & 3)
ArbX) et % 13 ¥
3“‘4"3, N ‘é
UJLNLX)—"ieX
FORM TC

COPRODWCT QF X A\JDY

KXy

i3y 2
"?\ V/Y

C
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T. ANIVERSAL CONSTRUCTIONS : COEQWALIRERS & EQRAUZERS

WNIVERIAL PROPERTY GIVEN A CATE GGK'a&Qi ARISES FRoM OTHER.
X—— i (x)| | | COEQUALIZER QF X%Y WO WY, ConN STRACT(ONS
2 A,
N B ¢ . .
BN ) PISHOUT oF 4:2—2X ¢ 3: 2y
FORM T )ECOQO' & 3)
ArbX) et % 13 ¥
3“‘4"3, N ‘é
UJLNLX)—"ieX
FORM TC

COPRODWCT QF X A\JDY

KXy

13y 2
"?\ i /Y

C
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T. ANIVERSAC CONSTRUCTIONS : COEQUALIZERS € EQnAUZERS
WVIVERIAL PROPERTY GIVEN A CATE GQK'a @

ARISES FRoM OTHER

A )| R X—’—;—> Y V. CoN STRUCTIONS
2 g,
Y By : . .
P 0 PASHOWT oF F:2—2 X £ 3: 2
——9 )(oeo'({‘—lb)
FORM T

2
Acbx) 3' ¥
cIRANNY

M otk C
Univ (X) ==X

FORM T

EXERCLBEZ.\L For F,9:X 2\ el

e

%= xoY ei X_,Xu\lé_\’ COPRODUCT QF X AdD'Y

’f\.l/“‘( %l/ay X XY ey

13y 2
“’?\ H /Y

C
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T. ANIVERSAC CONSTRUCTIONS : COEQUALIZERS € EQnAUZERS
WVIVERIAL PROPERTY GIVEN A CATE GQK'a @

ARISES FRoM OTHER

A )| R X—’—;—> Y V. CoN STRUCTIONS
2 g,
Y By : . .
P 0 PASHOWT oF F:2—2 X £ 3: 2
——9 )(oeo'({‘—lb)
FORM T

2
Acbx) 3' ¥
cIRANNY

M otk C
Univ (X) ==X

FORM T

EXERCLBEZ.\L For F,9:X 2\ el

e

%= xoY ei X—a Xu\lé_\’ COPRODUCT QF X AdD'Y

’f\.l/“‘( %l/ay X XY Dy

13y 2
Sow - “’X\ /Y
C0€°| (F, %\) * Y U Y v

- \/‘JWY

Copyright © 2024 Chelsea Walton



T. ANIVERSAL CONSTRUCTIONS : COEQWALIRERS & EQRAUZERS

UNIVERSAL PROFSETY GIVEN A CATE GGK'a“Q: ARISES FRoM OTHER
X—— i (x)| | | COEQUALIZER QF X%Y WO WY, ConN STRACT(ONS
2 A,
N By : . .
i '\Ar\:/(X) PASHOUKT oF 4:2— X ¢ 3{—9Y
FORM T );w] (i9)
AcbX) ) q 13 ¥
; ¥ B\ ¥
3!% ) C
UJLNLX)—"LX
FORM TC

EXERCLBEZ.\L For F,9:X 2\ el

PWSHOATY upve _
3 g OV AIVELN Xu\lé_\’ COPRODUCT OF X AdD Y

CoPRe A
it M/AY %\L ag || Koy

N Siow V?\ VY
Co€°| (%, 3\] =Y u Y Y

(oEQUMIZERS X0y, B, 3o ¢

exuT . \/ Uxuyy
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T. WNIVERSAC CANSTRUCTIONS : RECAP
AL

NIVERIAL PROPERTY GI\VEN M CATE G’QK'a @

X—% buv(x)| | | COEQUALIEER QF )(_—;—%y

2 iau,
VBN PASHOUT oF 4:2—X 4 322>y
———% > COQ“'({",b)

FORM T

2
Acbx) 3' ¥
i

y v C
Univ(Xx) ==X

FORM TC

Teth INITIAC COPRODWCT OF X A\JD\/

+ X =2y XLI\/<——‘/—Y

t 310,
N 13y 2
: V?\ v/Y

C
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T. WNIVERSAC CANSTRUCTIONS : RECAP

\SLAY
NIVERIAL PROPERTY GIVEN M CATE GrOK'a G HAVE THE FoLLOIN G
t EXISTENCE |MPLICATIONS
X—4 ivix)| | | COEQUALIZER QF X?Y XISTENCE (MPLL
2 i3,
Y By : . .
P 0 PASHOWT oF F:2—2 X £ 3: 2

FORM T ? coeo' @'3)

P
AbX) EX
E wi VF v
i

Pt C
Univ(Xx) ==X

FORM TC

P R
>
Teth INITIAC /N COPRODWCT OF )(A\JD\/

* (B XLI\/<——‘/—Y

t 310,
N a'% 2
X v?\ i /Y

C

Copyright © 2024 Chelsea Walton



T. WNIVERSAC CANSTRUCTIONS : RECAP

P
NIVERIAL PROPERTY GIVEN M CATE GrGK'a G HAVE THE FoLLOIN G
¥ EXISTENCE [WPLICATIONS
X—4 ivix)| | | COEQUALIZER QF X?Y XISTENCE (MPLL
2 iav,
Y By : . .
f AAr\:/(X) PRSHOUT oF 4:2— X ¢ 9: 23
FORM T >EC°Q“] ({\73)
AcbiX) " % 13| ¥
/E. L v
4 % .
Univ(x) ==X N
P 3
FORM T
>~
¥ LIKEWISE For X
COMALIZERS :\:
i 413 X XLI\/<——‘/—Y
PULLBACK S ¢ Ao, 51 2
TERMINAL X \;?\ /Y
OpacCT z
PRODICTS
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T. WNIVERSACL CoNSTRUCTIoNY : COKERNELS 4 KGRNELS
GI\VEN A QATEGGK'a G N OPERATION o) MORPHISMY

WNIVERSAL PROPE ?:r&

X’“X—> (Ah(\ll (X)

v 2 A,
B by
S Acb(X)

FORM T

AcbX)
3¢

Uw;/ x) —"LX

/

N

FORM TC
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T. WNIVERSAC CONSTRWCTIONS : COKERNELS 4 KGRNE(LS

4§
WIIERIAL PROFPERTY GIVEN M CATE GQK'a @ OPERATID o) MORPHISMY
X—25 iniv (X)
2 i3
N By : :
%\AAr\:/(X) A MORPHISM 8 X—-?\{ N
o A 26RD MORPHISM (F

/

AcbX)
i, AR RS BV R0
Univ (X) ==X VQ,"/:W%XG\C V\M\,J:Y—-)Ee((’:

FORM TC

Copyright © 2024 Chelsea Walton



T. WNIVERSAC CONSTRWCTIONS : COKERNELS 4 KGRNE(LS

WNIVERSAL PROPE ma

K—= kaiv (X)

» 2 i3,
B Y

S Acb(X)

FORM T

Arbx)
3¢

uu;/ (X) =X

/

N By

FORM TC

Ex.

GI\VEN A QATGGWA G N OPERATIANY on) MORPHISMY

A MORPHISM 8:)(—-3\{ N

A 26RO MORPHISM (F

AR MR BN R
Ve WoXe VWY 22 e

IF 3 2€R0 ORJECT W E/TREN'.

Oy < X S 4 > ~» .

3 F MmoRPASMS §e' -

£.0-=3 4 0:4-3

IS A ZERQ MORRWIIM.
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

WNIVERSAL PROPE ?:ra

X’“X—> (Ah(\ll (X)

v 2 A,
B by
S Acb(X)

FORM T

AcbX)
3¢

Uw;/ x) —"LX

/

N By

FORM TC

3 |3 A 2ERD MORPH.
(F 3‘? ‘=B$, V’Qr\\',
4 \ka = k/fa Vi W
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T. WNIVERSACL CoNSTRUCTIoNY : COKERNELS 4 KGRNELS
GIVEN A CATEGORA " W[2ERS Q&j.’./\ OPERATISND on) MORPHISMY

WNIVERSAL PROPE 176

X—4 iniv (X)

YN, ¥ )
Arb(X
FORM T \S AM QBJECT COka('(') Gﬂ
Ar%m),) ¥, CQRIPPED WITH A MARPHISM
EIR AT

o ‘y—)(QKQf({‘*)
2 o} = Ox, corertt)

v (X) —5X

FORM T

s A 2ERD MORPH.
—alf /
(F 35; AR

* b‘ﬂ“ klz V‘f\,kf 3
Ty S5
SO X ———>\’ — (oker ()
Ox,\' X&OO—Y)\/
Y
£.0-3 4 0:4-0
Nies,
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T. WNIVERSACL CoNSTRUCTIoNY : COKERNELS 4 KGRNELS
GIVEN A CATEGORA " W[2ERS Q&j.’./\ OPERATISND on) MORPHISMY

WNIVERSAL PROPE 176

X—4 iniv (X)

YN, ¥ )
Arb(X
FORM T \S AM QBJECT COka('(') Gﬂ
Ar%m),) ¥, CQRIPPED WITH A MARPHISM
EIR AT

o ‘y—)(QKQf({‘*)
2 o} = Ox, corertt)

WHERE Vp:Y—C 2. pi- Ox.c

v (X) —5X

FORM T

s A 2ERD MORPH.
—alf /
(F 35; AR

WE ReT:
+ SN
SO X—= N — Gker)
0)(, ’X&OO—Y) 2 i |
v 3 PN\
£.0-3 04 -0 X
Vet C

Copyright © 2024 Chelsea Walton



T. WNIVERSAL CONSTRUCTIoNI

WNIVERSAL PROPE ma

X’“X—> (Ah(\ll (X)

» 2 iau,
B by
S Acb(X)

FORM T

AcbX)
¥ Q

wu;/ x) —"LX

/

N By

FORM TC

: COKERNELS 4 KERNELS
GIVEN A CATEGORA " W[2ERS mw.-./\ OPERATISND on) MORPHISMY

3 |3 A 2ERD MORPH.
(F 3‘? ‘=3$, V’Qr“"
5 \"3 = k/fa Vi W

COKERNEL OF ‘&x%\(
1S AN 0BJECT coker () €%,

CQRIPPED WITH A MIRPKISM
4 ‘y—)(e ker (F)

3 k= Gx, eoker(®)

WHERE V?:\(——)Q 3. f—}= 6x,c,

WE ReT:

Y
0

D
X\ =5 e ker (%)

CARETY
3 N&

> C

KERNEL JF §: xe\(

IS AN oBgecT ker(F) e

EQRIPPED WITH A MAIRPHISM
& ker®) — X

3. fot/ = 6\«.@\,\/
WHERE ¥ g KX 2.4f -Ogy

WE ReT:

K 3
\:

a!zs’i
V' 2 ) N
ker(§) == X “c%\‘
\_/'
0
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

UNIVERIAL PROPE KTa»
*—% barx) | | COKERNEL OF §:X—>Y | KERNEL oF FK=y
Q2 ::3“)( pry
N, . VY 0 K. R
Arb(X) X ___‘:—_) \‘ _ﬁ_) C>° Ker G’) : Vp’ 0
FORM T ; | ¥ i
2 EIR 3 \i, 2 \
AcbX) P A\l v LSS i
; ‘V?; 0 kQ(((’) > X > \‘
3!1{{(3/ Q\ > C \—_./'
U\M\IO()—"LX 2

FORM TC

‘(’) I3 A 26R0 MORPH.
(F 3‘? ‘=B$, V’Qr\\',
4 \ka = kla Vi W
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T. WNIVERSACL CoNSTRUCTIoNY : COKERNELS 4 KGRNELS

UNIVERIAL PROPE KT&

K—= kv (X)

» 2 iau,
BN\ Y
S Acb(X)

FORM T

AcbX)
3% Q

Uw;/ (X) —=45X

/

N By

FORM TC

8 I3 A 26R0 MORPH.
(F 3‘? ‘=B$, V’Qr\\',
4 \ka = k/fa Vi W

GIVEN A CATEGORY % W[2ERS mw.:/\ OPERATISY on) MORPHISMY

COKERNEL OF ngqu( KERNEL OF ‘5=Xe\(

Y
0

K A
th_ﬁ_\)&;kg@) : V§’ &
2 ia A¥E o
N \dp ia.x & °</ _F »
0 Ker (f > —
e by
0

C RECOVERS THE (ASWAL NOTION ofF (co)kernNE(S
(N MMB CATEGORIES | EXERCISE 2.5
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS m.-./\ OPERATISY on) MORPHISMY

UNIVERIAL PROREXTY
*—% barx) | | COKERNEL OF §:X—>Y | KERNEL oF FK=y
Q2 ::3“)( pry
Vi, VY o
. /_\ K A
At e N Coker®) T
FORM T ; | ¥ i
2 EIR 3 \i, 2 \
AcbX) P A\l v LSS i
; ‘VT’; 0 kQ(((’) > X > \‘
3!X{(3’ Q\A > C \—,/
(MNLX)—"LX .

FORM TC

9 15 A 26RD MORPH. C RECOVERS THE (NSWAL NOTION OF (co)kERNELS

F gf =g W& N MMB CATEGORIES | Exercise 2.5
4 \na = k/fa VoW

E')(- A IS
Oy i X<0hY |\ S A JRECIAL CNE OF A (cs)Equalzek
1.3 _\&_; £3 EXERCIE 2.13
=3 % Ok -
° Vet
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

UNIVERSAL PROPE KT&
x—4 uvix)| | | COKERNEL OF ‘}=><e\( KERNEL OF ‘§=Xe\(
Q2 ::3“)( Y
N, . VY 0
- /_\ K A
Arb(X) X——Lé\‘ _ﬁ_) Cikt(@’) E Vp’ \]
FORM T ; | ¥ i
2 EIR 3 \i, 2 \
Acbix) 2 VBN & o/ £ o
; ‘V?; 0 kQ(((’) ?X /\‘
3”4:3/ Q\ > C \—_./
laiv (X) ==X °
FORM TC

C RECOVERS THE (WAL NOTION OF (co)kerpNELS
(N MMB CATEGORIES | EXERCISE 2.5

x—;?\(ﬁwﬁa) Tis A StECiAL CASe OF A (co)Equauzer
EIp
\kﬁ e THNK thw T GET A EXERCISE 2.3
¢ Cok€RNEL FROM THIS
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

(EFT

WNIVERIAML PROPERTY
%—4- wwv(x)| | | COKERNEL OF ‘}=><e\( KERNEL OF ‘5=Xe\(
2 iav, -
N, § M) 0
b ( > K A
A0 X——La\‘—ﬁ%ceker@) NP \
FORM T E 3' Z’l
\ 2 :3] 8 Uy 2 "
ol AN r©) 2 X 5
3% Q\ > C ~
liv (X) =55 2
FORM TC
915 A 26RD HORFH. EXERCIYE 2.13  (OKERNELS ARE EF®(C, imﬂ CAICSLLATIVE

£ KERNELS ARE MONICT
(F 3‘§‘=B$, V’Qr\\',

4 \na = kla Vi W
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

UNIVERIAL PROPE KTa»
*—% barx) | | COKERNEL OF §:X—>Y | KERNEL oF FK=y
Q2 ::3“)( pry
V‘Fx 3 v S K A
Arb(X) X ___‘:—_) \‘ _ﬁ_) C>° Ker G’) : Vp’ 0
FORM T ; | ¥ i
2 EIR 3 \E/ 2 \
AcbX) P A\l v LSS i
; ‘V?; 0 kQ(((’) > X > \‘
3!1{{(3/ Q\ > C \—_./'
UJLN(X)—"ieX .

FORM TC

EXERCIZE 2.13  COKERNELS ARE EPIC, _ RIGHT CANCSLLATIVE

3 |3 A 26RO MOR P
"
F g8 =g’ VoY Yonda!

4 \ka = kla Vi W
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

UNIVERIAL PROPE KTa»
*—% barx) | | COKERNEL OF §:X—>Y | KERNEL oF FK=y
Q2 ::3“)( pry
V‘Fx 3 v S K A
Arb(X) X ___‘:—_) \‘ _ﬁ_) C>° Ker G’) : Vp’ 0
FORM T ; | ¥ i
2 EIR 3 \E/ 2 \
AcbX) P A\l v LSS i
; ‘V?; 0 kQ(((’) > X > \‘
3!1{{(3/ Q\ > C \—_./'
UJLN(X)—"ieX .

FORM TC

EXERCIZE 2.13  COKERNELS ARE EPIC, _ RIGHT CANCSLLATIVE

3 |3 A 26RO MOR P
(F 3¥=3$’ V& l>':/TAK€ W)W :eoker®) =2 5 kol = kol AS MORTKISMS Y—a%
4 \na = kla VW
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS mw.:/\ OPERATISY on) MORPHISMY

UNIVERJAL PROTE KT&
*—% barx) | | COKERNEL OF §:X—>Y | KERNEL oF FK=y
Q2 ::3“)( pry
V‘Fx 3 v 0 K A
Arb(X) X ___‘:—_) \‘ _ﬁ_) C>° Ker G’) : Vp’ 0
FORM T ; | ¥ i
2 EIR 3 \E/ 2 \
AcbX) P Ve v LSS i
g V@i 0 kQ(((’) > X > \‘
3!8{(3/ Q\ > C \—_./'
UJLN(X)—"ieX .

FORM TC

EXERCIZE 2.13  COKERNELS ARE EPIC, _ RIGHT CANCSLLATIVE

3 |8 A 26RO MOR P
(F 3¥=3$’ LR l>':/TM<€ W :coker®) =2 5. ol = Wol AS MoRRH(SMS Y—a%

4 g= Ny iyl Now 3
n I
e X Y > Coker (§)
OXI\':XK—%O%\/ \ L N
Wt

Y N

§.3-3  Ded -3 *
¥ies,
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T. UNIWVERSAL CONSTRUCT oI

WNIVERSAL PROPE m&

X’“X—> (AM\./ (X)

v 2 A,
B by
S Acb(X)

FORM T

AcbX)
3¢

Uw;/ (X) —ﬁeX

/

N By

FORM TC

: COKERNELS 4 KGRNELS
GIVEN A CATEGORY % W[2ERS mw.:/\ OPERATISY on) MORPHISMY

COKERNEL OF ?=x4\( KERNEL 0F F:X—>Y

Y
0

K A
Xé‘mkﬂ@) i Vg’ L
R i AYi o
o VF \513.3 Y o/ £ N
0 Ker(F > -
Se QX =
0

‘3 I3 A 26R0 MORPH.
(F 3‘? ‘=B$, V’Qr\\',
4 \ka = kla Vi W

EXERCIZE 2.13  COKERNELS ARE EPIC, _ RIGHT CANCSLLATIVE

FF/TAke oW CokerF) > 5. kL= Wol AS MORR 15 MS Y—’%
Now 3
[Q\DM= Weh) = w3 =3 ]

)
x — Coker ()

x’*%\/
2 2 )
AQ Nt&k
7z
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T. UNIWVERSAL CONSTRUCT oI

WNIVERSAL PROPE m&

X’“X—> (AM\.I (X)

v 2 A,
B by
S Acb(X)

FORM T

AcbX)
3¢

Uw;/ (X) —%X

/

N By

FORM TC

: COKERNELS 4 KGRNELS
GIVEN A CATEGORY % W[2ERS mw.:/\ OPERATISY on) MORPHISMY

COKERNEL OF ‘}=><e\( KERNEL 0F F:X—>Y

Y
0

K A
kaﬂ@) i Vg’ L
R i AYi o
o VF \513.3 Y o/ £ N
0 Ker(F > -
Ne pladig
0

‘3 I3 A 26R0 MORPH.
(F 3—? ‘=B$, V’Qr\\*/
4 \ka = kla Vi W

EXERCIZE 2.13  COKERNELS ARE EPIC, _ RIGHT CANCSLLATIVE

P ake Wl s cokerts) 52 5. kot =Wk A RT3 2
Now 3
)
X a: X Coker (F)

Q
Q t&: hor k/
Q N

2

[(mig= Wt) = W3 =3

B WIQUENESS OF ¥,
WE MAST KAVE W= . 4
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T. WANIVERSAC CONSTRUCTIONS : COKERNELS ¢4 KGRNELS
GIVEN A CATEGORY % W[2ERS mw.:/\ OPERATISY on) MORPHISMY

UNIWERSAL PROFERTY
*—% barx) | | COKERNEL OF §:X—>Y | KERNEL oF FK=y
Q2 ::3“)( pry
\“Fx 3 i 0 K A
Arb(X) X——Lé\‘ _ﬁ_) C>0kt((£’) : Vp’ 0
FORM T ; e
2 i3] ¥ 3 \i, 2 \
Acbix) 2 VBN & oyt
N ° kee®) =5 X —=3
04 / > 3
Univ(x) =X
FORM T \u, \u/

4 18 A 26RO MORPH. < EPIC o/ MONIC
(F 3‘? ‘=B$, V’Qr\\',
4 \ka = k/fa Vi W
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T. WNIVERSACL CONSTRUCTIONY : COKERNELS 4 KGRNELS

WNIVERSAL PROPE ?:r&

X’“X—> (ML(\./ (X)

v 2 A,
B by
S Acb(X)

FORM T

AcbX)
3¢

Uw;/ (X) —"ieX

/

N By

FORM TC

‘(’) I3 A 26R0 MORPH.
(F 3‘? ‘=B$, V’Qr\\',
4 \ka = kla Vi W

GIVEN A CATEGORY % W[2ERS uw.-./\ OPERATISY on) MORPHISMY

COKERNEL OF ‘}=XA\( KERNEL 0F F:X—>Y
XQ‘E&W@) K Vg 9
2 Ea!z 3!2‘/% 2
-5 VF \EY. k::(‘;) X/\X + :
> C \;_a/' \‘
) ()
< EPIC o/ MONIC
AN E€PI
A MOND IS CALLED NOIRMAC (F (T ARWQES
CokERNEL
QF WM.
A’&THG{KEM‘EL A MORR S
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T. WNIVERSACL CONSTRUCTIONY ¢ COKERNELS 4 KERNELS
GIVEN A CATE GrGK‘a % w/ TERQ Msa.:/\ OPERATIAN on) MORPHISMY

UNIVERIAL PROPE 173
*—% barx)| | | COKERNEL OF §:X—>Y | KERNEL oF T XK=y
2 iaw, -
VFX 3 v sl K A
Arb(X) thmkg@) T\ 0
FORM T ; |y !
2 i3y L)
ArE;(X) i "6 VF \EY. k::(‘;) °(’>X + ;\‘
3!x’xl‘:lv ’Ni > C \__‘/
U,M\ID()—&a)( g
FORM T \u/ ﬂ\ \'!/ ﬂ\
4 18 A 2ERD MORPH. < EPIC o/ MONIC
IF 3¥=3¥’ v &8 AN EP
g = Vi A moNd B CALLED NORMAC (F (T ARWES
E'x. CokERNEC
QF ORPH\S M.
Ox»' X—>0 = R THE {KEK&EL A IoRE
H_G Ciun | = NEXT WE DI CATEGIRIES W Wit =
Jhest AL OF THE ABIVE EXISTS
— "'
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T. ABECIAN CATEGORIES : OVERVIEW
TAKE ¢ A CATEGORY

PREADDITIVE
CATEG’OK'a—

ADDITIVE
CATeoro%

ABEUAN
CATE Go%\
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) e Ab
VX/YG‘Q

) ver

PREADDITIVE
CATE (hK'a

3xoyet <)

VX,YG‘&
BIPRIDNCT

QVERVIEW

NEEPED

30¢e%
TERQ OBS.

N

e\

ibEF

ADDITIVE
CATEGroR%

Copyright

DEF

TAKE ¢, A CATEGORY

3 CokeRNEW
g KERNEWS

DEF MonJoS iKERNELS
iem AR | cokerneLs
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T. ABECLIAN CATEGORIES : OVERVIEW
troke (X, Y) € Ao NEEPED
VXY e X n\/ e [«
) ver VXY et 30¢t,
DIPRODACT | | 2eRr0 ORD.
PREADDITIVE
CATE (hk'a ‘DEFX/ ib&ﬁ
e\ ADDITIVE
CATecrcmvoL REF
et Ger
3 Xu\{ G JAXm \/ e %G
VX Yet T | wxyet
COPRODWCT /\ PRODACT
v
JTet ATet
\NTIAL ORD. TERMINAL ORO.
v

3 LERD MARPASU S

Copyright

TAKE ¢ A CATEGORY

3 CoKERNEWS
4 KERNEW
DEF MonJos iKERNELS
iem AR | cokernELS

GeT \6 GeT
J PASHATS ‘JCOEQUALIRERS
{ ¢
PWLLBACKS EQUALIZERS

© 2024 Chelsea Walton




T. ABECLIAN CATEGORIES : OVERVIEW
troke (X, Y) € Ao NEEPED
VXY et 3XD\/e‘Q «)
) ver VX Yete 30¢t,
DIPRODICT [ | 2eR0 ORD.
PREADDITIVE
CATE erma bEF\/ ibEF
>\ ADDITIVE
CATE G’OK‘& REF
et Ger
Ixuy et IXnY <
VX Yet T | vxyet
COPRODACT /\) PRODACT
Vv
JTeh ATet
NI TIAL ORD. TERMINAL ORO.
\/4

J LERQ PORPHNSUS

Copyright

TAKE €& A CATEGORY

J CokerNEW
4 KERNEW
= NORMAUTH=
DEF MonJoS iKERNELS
iem A | cokerneLs

GeT \C GeT
I PUSOWTS ‘JCOEQUAULIRERS
{ ¢
PWLLBACKS EQUALIZERS
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T. ABECLIAN CATEGORIES : OVERVIEW
troke (X)Y) € Ao NEEPED
VXY et 3XD\/G‘Q, «)
) ver VX Yete 30¢t,
DIPRODICT [ | 2eR0 ORD.
PREADDITIVE
CATE erma bEF\/ ibEF
>\ ADDITIVE
CATE G’OK‘& REF
et Ger
Ixuy et IXnY <
VX Yet T | vxyet
COPRODACT /\) PRODACT
Vv
JTeh ATet
NI TIAL ORD. TERMINAL ORO.
\/4

J LERQ PORPHNSUS

Copyright

TAKE €& A CATEGORY

J CokerNEW
4 KERNEW
= NORMAUTH=
DEF MonJoS iKERNELS
iem A | cokerneLs

GeT \C GeT
I PUSOWTS ‘JCOEQUAULIRERS
{ ¢
PWLLBACKS EQUALIZERS
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T. ABECIAN CATEGORIES : PREADDITIVE 4 UNEAR CATEGORIES

H’QM‘Q(X)Y) e Ab
VX/YG‘Q

) ver

PREADDITIVE
CATEG’OK'a—
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T. ABECIAN CATEGORIES : PREADDITIVE 4 UNEAR CATEGORIES

H’QM‘Q(X)Y) e Ab
VX/YG‘Q

) ver

PREADDITIVE
CATE OmK'a

|

A CATEGORY G \s PREADDITIVE

(OR A AB—QATSG‘QKS )
oR ENR\CHED VER- Ab)

[F g QoY) 15 A ABEUAN GRONP WX\t

OPERMT(ON +
AODITIVE me'm'rra, Q (Wien 30e6)

ADDITIVE [NVERSE OF £:X-Y SENSTED BY ~§:X -y

AU REQUIRE ¢ DISTRIBDWTES QVER +
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T. ABECIAN CATEGORIES : PREADDITIVE 4 UNEAR CATEGORIES

H’QM‘Q(X)Y) e Ab
VX/YG‘Q

) ver

PREADDITIVE
CATE OmK'a

/\

Ex. Ab

|

A CATEGORY G \s PREADDITIVE

(OR A AB—QATSG‘QKS )
oR ENR\CHED VER- Ab)

[F g QoY) 15 A ABEUAN GRONP WX\t

OPERMT(ON +
AODITIVE me'm'rra, Q (Wien 30e6)

ADDITIVE [NVERSE OF £:X-Y SENSTED BY ~§:X -y

AU REQUIRE ¢ DISTRIBDWTES QVER +
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T. ABECIAN CATEGORIES : PREADDITIVE 4 UNEAR CATEGORIES

tore, (X)) € Ao A CATEGIRY € s PREADDITIVE
VX/ G‘Q
JDEF (OR AN AB—QATSGQKZ\ )
oR ENR\CHED VER- Ab)
PREADDITIVE
CATEGoRY F thme OGY) 15 AN ABEUAN GROWP XN
Nl OPERAT(ON +
2 N
Ex. Ab ADDITWE DENTITYy O (Wienw J0et)
ADDITIVE |NVERSE OF J}=X—>\‘ IENSTED 3‘6 "}‘X"Y
A0 REQWIRE ¢ DISTRIDUTES QVER +
Eix A CATEGORY G s LINEAR (OR ENRICHED oveR Vec)
m‘g@ T € S PREADDITIVE
k £ thmg O9Y) I3 A VECTOR SPACE WX\ €T
za £ © DUWTR\BUTES QVER *.
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T. ABECIAN CATEGORIES : PREADDITIVE 4 UNEAR CATEGORIES

Home (XY) € Ao A CATEGORY G \s PREADDITIVE
VX/ G‘Q
JDEF ok AN Ao-CATEGORY)
oR ENR\CHED QVER. Ab)
PREADDITIVE
CATEGoRY F thme OGY) 15 AN ABEUAN GROWP XN
"3( ORPERAT(ON +
2 R
Ex. Ab ADDITWE DENTITYy O (Wienw J0et)
ADDITIVE [NVERSE OF £:X-Y SENSTED BY —§:X -y
Ex. VQC\K
A-Med AUD REQKIRE o DISTRIBWTES QVER +
L
fx | A CATEGORY G s LINEAR (OR ENRICHED OVER- Vo)
g\g&@ \F G \S PREADDITIVE
k £ g O9Y) I3 A VECTOR SPACE WX\ €T
za £ © DUTR\BWIES QVER *.
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T. ABECLIAN CATEGORIES : OVERVIEW
troke (X)Y) € Ao NEEPED
VX yet aXD\/e‘Q, &)
) ver VX Yete 30¢t,
DIPRODICT [ | 2eR0 ORD.
PREADDITIVE
CATE erma bEF\/ ibEF
>\ ADDITIVE
CATE G’OK‘& REF
et Ger
Ixuy et IXnY <
VX Yet T | vxyet
COPRODACT /\) PRODACT
Vv
JTeh ATet
NI TIAL ORD. TERMINAL ORO.
\/4

J LERQ PORPHNSUS

Copyright

TAKE €& A CATEGORY

J CokerNEW
4 KERNEW
= NORMAUTH=
DEF MonJoS iKERNELS
iem A | cokerneLs

GeT \C GeT
I PUSOWTS ‘JCOEQUAULIRERS
{ ¢
PWLLBACKS EQUALIZERS
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T. ABECIAN CATEGORIES : OVERVIEW

TAKE €& A CATEGORY

troke (X)Y) € Ao NEEPED
VX yet X u\/ €6 |« )
) ver VX Yete 30¢t,
BIPRODACT | | 2ero ORY.
PREADDITIVE

CATE Grok'a bEFX/ &)EF

w™\| ADDITIVE

CATE G\'GK%
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX;YG‘Q

) ver

PREADDITIVE
CATE (hK'a

NEEPED

3xoyet <)

ADITIVE CATEGRIES

TAKE ¢, A CATEGORY
&, WITH TERQ OBPJECT

VX)Yet 30¢e%
DIPRODACT | | 2eR0 ORD.

N

'DEFX/ ibEF

ADDITIVE
CATEGroR%

A BDIPRODPWCT OF XY <X

3 N Twece
MeRPHISHY
(XD, %, oy, ok, o] )
oseetr K Y x'cl\/ Xay
Voo

4, Y
NG XaY Xy X y
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX/YG‘Q

) ver

PREADDITIVE
CATE OmK'a

3XDYen
VX)Yet
BIPRODACT

ADITIVE CATEGRIES

NEEPED

)

TAKE ¢, A CATEGORY
&, WITH TERQ OBPJECT

30¢e%

TERQ ORD.

N

e\

5/’DEF

ADDITIVE
CATEGrGK%

Copyright

A BDIPRODPWCT OF XY <X

S A TwresS
MeRPHISMY

T 7
(XD\[) oL ) oy °(></°(7)
omsect K Y Xoy Xu\/

y I
(N6 Xo Xy X Y
SWCH TUAT
(XaY ) ax)y)= Z:Pi;{q
(XY, of,oy)= X1
s 1oy mw;{r

0(\1 Dl)(: 0)(,\{) 0()( \‘ =_6le
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T. ABELIAN CATEGORIES : ADDITIVE CATEGIRIES

TAKE € A CATGGORY
H“”f,(x)Y) € Ao NEEDED &, W(THK TERQ OBIECT
VXY e AXnYeG |4 )
Lvee vJew 30¢t A BIPRODICT OF X, Y€
> DIPRODACT | | 2ero ORD. & AN TwpLs
READDITIVE
MORPHISMY
R F N
CATEG 'a ‘DEFX/ S/be (XD\[ e °‘Y ) °(>< / 0(7)
OB3ECT X Xoy Xt
s [ ADDITIVE U
CATEGORY ek
PRE ADDITIVE, @ (X“Y ) °<x)°<\/) - K u\/
- Twen) & (MPUES | STRowCT
TUAT TFAE: @ (XQ\(;“X)*\/)— XH\(
©
4O eyt ayk| «{ Lol =i “Y y = idy
: - -\O\XD\I 0(\1 blx = —6)(’\{ J O(X bl\‘ = QY/X
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T. ABECIAN CATEGORIES

H‘“an(X)Y) e Ab
VX/YG‘Q

) ver

PREADDITIVE
CATE OmK‘a

‘D%

| RRENDDITIVE,

Twen) <X \MPULIES

TUAT TEAE:
O
- ®

— ‘\

NEEPED

3xoyet <)

BIPRODNCT

ADITIVE CATEGRIES

TAKE ¢ A CATEGORY
S, W(TH TERS oBIECT

VX)Yet 30¢e%

TERQ ORD.

'DEFX/ 5/’06!‘

A BIPRODPWCT OF XY <<

S A TwresS
MORPHISMY

7 7
(XD\[) ox °‘Y)°(></°(7)

\]59Y K Xo o
ADDITIVE we b1 rey
CATEGORY oK
SUCH THAT
u} = Xuo
A QATGGvoN&‘Q o (X Y ) otx )*y) mmt/q
\§ ADPIT\VE IF D
(T8 PREADMITIVE, 5 (x B\( ) °(X'°(Y) Z(m;i
T TERO OBIECT €Y, °4x dy = idy °{Y y w\\/
& KoY «i )
VXN e, “\1 x = Oxy “X oy = Syx
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T. ABELIAN CATEGORIES : ADDITIVE CATEGOIRIES

TAKE € A CATeGoRY
H’QM‘Q(X)Y) € AB &/

NEEDED WITK TERO oBIECT
VXY e aXn\{e‘Q, &)
\LDEF VX Y et 30e¢ A BIPRODACT OF XY <%
b‘PKQDMT 1ERO ORD. ( (S A TU\?L@/ )
PREADDITIVE XD ) s oty o oy )
CATE (hk'a ‘DEFX/ ib&ﬁ =
(XaY ) wx)2y)= Koy
e[ ADITIVE ¢ Yt XY
CATE G’QK‘& ool = idy oy oy = idy
“(1 “x = JO""U o oLy =y
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX/YG‘Q

) ver

ADITIVE CATEGRIES

NEEPED

PREADDITIVE
CATE OmK'a

3XDYen
VX)Yet
BIPRODACT

)

TAKE ¢, A CATEGORY
&, WITH TERQ OBPJECT

30¢e%
TERQ OBS.

e\

5/’DEF

'4;>\\s ADDI

CATE G\'GK‘&

TIVE

\

/

J LERQ MARPHNSUS

Copyright

A BIPRODICT OF XY <G
1§ A Twece

(XDY ) “X/"“()“;;‘*;)
3

(XaY ) wx)2y)= Koy
(Xay) o, oy)= XY
ooty = idy ) ooty = idy
“(1 oy = -6x,\() ol oy =y
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX/YG‘Q

) ver

PREADDITIVE
CATE GmK'a

N

3XDYen
VX)Yet
BIPRODACT

ADITIVE CATEGRIES

NEEPED

)

30¢e%
TERQ OBS.

e\

5/’DEF

ADDITIVE
(LAWTSGﬁBK%&

JATe(
INITIAL ORD.

ATed
TERMINAL ORD.
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TAKE ¢, A CATEGORY
&, WITH TERQ OBPJECT

A BIPRODICT OF XY <G
1§ A Twece

(XDY ) “X/"‘Y)“{w‘*;)
3

(XaY ) wx)2y)= Koy
(Xay) o, oy)= XY
ooty = idy ) ooty = idy
“(1 oy = -6x,\() ol oy =y




T. ABELIAN CATEGORIES : ADDITIVE CATEGOIRIES

TAKE ¢ A CATE RORY
H“”f,(x)Y) € Ao NEEDED &, W(THK TERQ OBIECT
VX yet 3)(5\/ €6 |« )
\LbEF VXYt 30¢% A BIPRODACT OF XY ¢
DIPRODUCT [ [ 2eRo ORD. ( & A me, y
PREADDITIVE XY ) sty e 0y )
CATE erok'a bEFS/ ibEF >
(XQY ) o(x)O(\/)"_‘ XU\/
e[ ADITIVE X o= XY
CATEGORY Lo = iy , oy oly =idy
aXL_)\/ €% AXnm \{ €%
VX)Yete VX)Yete
COPRODWCT PRODICT
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T. ABELIAN CATEGORIES : ADDITIVE CATEGOIRIES

troke,(X)Y) € Ab NEEPED
VX yet aXD\/e‘Q &)
) ver VXY et 30et

DIPRODACT | | 2eR0 ORD.
PREADDITIVE
CATE Grok'a bEF\/ ibEF

N
CATERORY

GeT £ \ GeT

3XUYGE 3Xn161
VX)Y<t T | wxyet

COPRODACT /\) PRODACT
V

J3Tet ATet

INTIAL ORD. TERMINAL ORD.
\/4

J LERQ MARPHASUS
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T. ABECIAN CATEGORIES

TAKE ¢, A CATEGORY

ttome, (X)Y) € Ab NEEPED
VXY et IXBY et |« )
) ver VXY || 30et
DIPRODICT [ | 2eR0 ORD.
PREADDITIVE
CATE (h\la bEFX/ 5}5"
e\ ADDITIVE
CATEG\'QK% eF
GeT \C GeT
BXuYen 3XHYG£
VX Yet T | vxyet
COPRODACT /\ PRODCT
\
J3Tet ATeh
N TIAL ORO. TERMINAL ORD.
\4
J LERY MARPHNASU S

Copyright

3 CoKERNEW
4 KERNEWS
= NORMAUTY =
DEF MonjoS iKERNELS
iepqs AR | cokerneLs

GeT £ GeT
I PUSHATS "JCOEQUALIRERS
§ §
PULLBACKS EQUALRERS
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX;YG‘Q

) ver

PREADDITIVE
CNTE&Nﬂa

3xoyet <)

VX,YG‘(‘n
BIPRIDNCT

NEEPED

30¢e%
TERQ ORD.

N

e\

5/’DEF

ADDITIVE
CATEGroR%

Copyright

DEF

TAKE ¢, A CATEGORY

3 CokeRNEW
4 KERNEWS

= NORMAUTYE

DEF MonJoS iKERNEL.S
iems AR | cokerneLs
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX/YG‘Q

) ver

PREADDITIVE
CNTE&NQa

3xoyet <)

VX,YG‘(‘n
BIPRIDNCT

NEEPED

30¢e%
TERQ ORD.

N

e\

5/’DEF

ADDITIVE
CATEGrGK%

DEF

coker(F)

ker(§)

Ak CATEGORY N ABEUAN |F
« T IS ADDITIVE
¢ 3 COKERNEL 4 keRNEL VMARPHSM T e,

e ALL MaNOS & €PIS ARE NMORMAL

Copyright

TAKE ¢, A CATEGORY

3 CokeRNEW
g KERNEWS

= NORMAUTYE

DEF MonJoS iKERNELS
iews AR | cokerneLs
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX/YG‘Q

) ver

PREADDITIVE
CNTE&NQa

N

A-Mod  Mod-A

3xoyet <)

VX,YG‘(‘n
BIPRIDNCT

NEEPED

30¢e%
TERQ ORD.

)

e\

5/’DEF

ADDITIVE
CATEGrGK%

DEF

coker(F)

ker(§)

Ak CATEGORY N ABEUAN |F
« T IS ADDITIVE
¢ 3 COKERNEL 4 keRNEL VMARPHSM T e,

e ALL MaNOS & €PIS ARE NMORMAL

Copyright

TAKE ¢, A CATEGORY

3 CokeRNEW
g KERNEWS

= NORMAUTYE

DEF MonJoS iKERNELS
iews AR | cokerneLs
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T. ABECIAN CATEGORIES

H’QM‘Q(X)Y) c AB
VX/YG‘Q

) ver

PREADDITIVE
CNTE&NQa

N

A-Mod  Mod-A

3XDYen
VX)Yet
BIPRODACT

NEEPED

)

30¢e%
TERQ ORD.

)

e\

5/’DEF

ADDITIVE
(LAWTSGﬁBK%&

DEF

coker(F)

ker(§)

Ak CATEGORY N ABEUAN |F
« T IS ADDITIVE
¢ 3 COKERNEL 4 keRNEL VMARPHSM T e,

e ALL MaNOS & €PIS ARE NMORMAL

TAKE ¢, A CATEGORY

3 CokeRNEW
g KERNEWS

= NORMAUTYE

DEF MonJoS iKERNELS
iems AR | cokerneLs

NON-EXAMPLE'S VA
RESULTS [Tools LATER

Copyright
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T. ABECIAN CATEGORIES

TAKE ¢, A CATEGORY

Hote (X Y) <R NEEDED
VXY e X 5\/ et [« )
) ver VX, Yet 30e% 3 CokernEW
DIPRODACT | [ 2eR0 ORD. 4 Kernel
PKEADD \TIVE = NORMAUTY =
R F PEF MonJoS KERNELS
SATee g * X/ 5/ ber iews A icokemecs
DA-\ ADDITIVE \L’DEF
CATecroRVOL REF
GET\C GET > ABEL‘A/\/
Xyt Ixny <t CAT EGOK‘a
VX/YGQQ C‘ET VX/YG‘C"
COPRODACT /\ PRODACT
VA
JTet 3Tet
\MTIAL ORD. TERMINAL ORD.
\/4
3 2ERQ MARPHNSUS
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T. ABECIAN CATEGORIES

TAKE €

A CATe G’QR‘}

3 CokeRNEW
g KERNEWS

DEF

H‘QMQ(X)Y) € Ao NEEDED
VXY et oXnye% |« )
) ver VXYt || 30et
DIPRODACT | [ 2ero ORI,
PREADDITIVE
CATEGroRy bEFX/ 5}5"
e\ ADDITIVE
CATEGORY &F
GeT \C GeT
3 Xu\{ e%G 3 Xm Y €%
VX Y et T | vxyet
CoPRODACT /\ PRODUCT
\
JTet ATet
\NITIAL ORD. TERMINAL ORD.
\4
J LERY MARPHNASU S

Copyright

= NORMAUTY =

MonJoS
EPIS

KERNELS
ARG icokemecs

et

J PUSEOWTS
£
PILLBACKS
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T. ABECIAN CATEGORIES

TAKE €

A CATe G’QR‘}

3 CokeRNEW
g KERNEWS

DEF

HQMQ(X)Y) € Ab NEEDED
VXY et oXnye% |« )
) ver VKY€t | | 306k
DIPRODACT | [ 2ero ORI,
PREADDITIVE
CATEGroRy bEFX/ 5}5"
e\ ADDITIVE
CATEGORY &F
GeT \C GeT
3 Xu\{ e%G 3 Xm Y €%
VX Y et T | vxyet
CoPRODACT /\ PRODACT
\
JTet ATet
\NITIAL ORD. TERMINAL ORD.
\4
J LERY MARPHNASU S

Copyright

= NORMAUTY =

MonJoS
EPIS

KERNELS
ARG icokemecs

et

J PUSEOWTS
£
PILLBACKS
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EXER2.18

READ TF SkeTeH

g
Flee (N

DETAILS




T. ABECIAN CATEGORIES

TAKE ¢, A CATEGORY

H‘QMQ(X)Y) € Ao NEEDED
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