Composition
(is associative)

1—3
2—4

{1,2} —= {3,4}

\3%6\
4V5

{5’ 6} ﬁ) {77 8}

6—7
((hog)o fl(a) = (hog)(f(a))
= h(g(f(a))) - (hog)of
= h((go f)(a)) J
= (ho(gof))(a) D<h—C<9—B<f—A
((hog)o f)(a) = (ho(gof))(a) gof
ho(gof)

(hog)of = ho(gof)

Identities:
If f: A— Bthenidy; f=f= f;idg

id =l
A—"2 oA 1,2} 222 {1,2}
; fidp = f 1L3
f=ida;f \L 2$4
B—g =B 3,4} 5 (3,4}

4—4

A theorem about lateral inverses:
If f;g=1id and g;h =id then f = h

(f;9);h=idp;h=h
A fi(g;h) = fiida = f
‘ ida = gih [ = [fiida
i = filg;h)
i = (f;9);h
B A = idg;h
" = h
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Multiple inverses

122z {345 {56

3—1
57
42
id 52 678

id

?

{1,2} {7,8,9} g {5,6}

No inverses

(3,4,5) —% {1,2} (8,9} == {5,6,7}

13 5—8 id
6—9
\QH;\ \7»—>9

{3,4,5} = {1,2} {8,9} gere {5,6,7}

{4,5,6) —~ {1,2,3}

{4.5,6) — {1,2.3}

Products

Property: Vf,¢9.3h.(f =h;m & g = h; ')
Solution: h = Aa : A.(f(a),g(a))
Bijection: (f,g) <>

(=) Af, 9)-(Aa : A(/f( a),g9(a)))

()t Ah((hy ), (R; "))
A {1,2}
f g 338 1) N\ 236
I 2(4,6)
BxC C 3,4 ©:2.6.0) 5,6
- X = {3, }<T (4,5),(4,6) T>{ ,6}
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Exponentials

Bijection: f g
(=) (“currying”):
(+) (“uncurrying

)

g:
):

(A
Ax BB,

C+— B—=C
AC.(B—C)

Properties: curuncur f = f,
where: f x f':= (m: f, 5 ['),

solving type equations:

=curf:=Xa: AN : B.f(a,b)
f=u

ncur g := A(a,b) : A x B.((g(a))(d))

(1,3),(1,4)

Gaoay 1,2}

(1,3)—5
(1,4)—6

(2,3)—6
(2,4)—5

(3,5), (3,5),
wo—{ i1 E)

(4,5) (4,6)

uncurcur g = g
uncur g := (g x id);ev

x f a f T AX? = A 7 ?x A A f A - B

m; f 5 f! m f: Ax? — B 7?7 x A — B

(m; f, 5 1) (mif, 7’5 fY : Ax A — Bx B

~—=1 =" ren ren
fxf fxf :AxA - BxDB

g id g: A— (B—=C) id:? =7

gxid ev gxid: Ax? = (B—=C)x? ev:(B—=C)xB—C

(g xid);ev (g xid);ev: Ax? — C

~—— ren

uncur g uncurg : Ax? — C
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