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4% Functors "B,
4.1 functor TEAF, &IF

category FLDOXIEZEZ X9, b L. category DREEZZZ L\, Lo
MiE% 6., Z4% functor & Li1F 9,
EE1
A, BBZNZE N category "B, THDET S, I T, F P, category A D>
5 BAD functor "BAF) THD E1Z, O4 56 Og ~NDERFp £, My D
5 Mg NDEBRPEED, Do, RD3IODIEDBENIIOIETH B,

1.
Vf:A— B, Fu(f): Fo(4) 2 Fo(B)
2.
VA€ 04, Fumlida) = idp,a)
3.

VfiAjB, VgiBjC, Fyu(goa f) = Fam(G) o Fa(f)
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functor 0):00)5{%&9, Fpq DN Tz oM 1Es AEINsTLbdH s L,

EE 2
functor F : A — ADXHIZ, FU category MDD functor O Z & 2RI
endofunctor EWVFATZD b T 5,

functor [A4:® composit %, HEZ functor 25 2 5 DIFHZ X, X
Al-ORIECTERL LI,

EE 3
categories A, B, C & . functors F: A — B, G: B — AWK LT, category
A LD identities "HERF, [: A — AZRTERT S,

Io(A) =A

Im(f)=f

7. ZOD functor F: A — B, G: B — CIZX LT, composition GF %
RCTEHET 5,
VA e O, (GF)(A) := G(F(A))

Ve M, (GF)(f) = G(F(f))

COEFRICEDE, Ay azBBLTGF(A) L2 GF(f) £HEOTHIE
BRTlEZ v, BA %LU functor F Zf[0]d composite T35 & Fix, F™ Ak
WAREHZTOHTEL LI,

w1
o identity I \X functor TH 5,
o DD functors F, G O composition GF 1, FHQ functor TH 5%,

4.2 Functors implement structure

category DEF TId object DREIEZ DS DITIFFE KX L d > 72, functor
I%. object IZH ZFEOMEZMMT 5 Y — L O&RENL S,
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4.3 Haskell category H IC& TS functor

Haskell category H @ endofunctor F: H — H ## Z X 9, object()
BT D54 Fo 238D a v A5 7%, morphism(BA%) B 55
R Fy % fmap £V —DDEMRTED & I,

BMav2A 77413

class Functor f where
fmap :: (a ->b) >fa->fb

ZNFND functor T, TD fmap VLWL I overloading LTS,
#il & LT Maybe #i& X Of, List &% &2 &9, 2D, 22D class 1Z 1
30D Functor 7 7 ADA VAY VA TH D,

e Maybe IZD\W T, object IZ& 1} 5B, morphism I F 5255 %2 %2
NZNRD L) IZED B,
t € On, Mayben(t) = Maybe t

f € My, Maybep(f) = fmap £
72720, TZTOD fmap ZRTED 5,
fmap :: (a -> b) -> Maybe a -> Myabe b

fmap f Nothing = Nothing
fmap £ (Just x) = Just (f %)

o List (22T, object IZE T 254, morphism ICE T 55K %2 2N =z
NRDEHITED 5,
Listo(t) = [t]
Listp(f) = fmap £

727Z2L, TZTO fmap EXTED 5,
fmap :: (a -> b) -> [a] -> [b]
fmap £ [1 = []
fmap £ (x:xs) = (£ x):(fmap f xs)
fHEE 1
Maybe O, List \¥Wi /5 & b functor 1272 %,
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functor D 35D HI B, 1 2HIZOK. DT, 2RVO3DHEZEZ LH, #



DFE. morphism DA 23—V %2R L7 < %525, HIZEI} S morphism DA
A—ViE, ROXIBIELICHSZ T EITHERL X9,

f=9 < Vao: X, f(x) =g(x)
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