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Abstract ; Generic can treat the types as arguments. Then many kinds of data—types can be processed by the same source code. Generic
programming is a normal form of programming. It can make types abstract by a method called type parameterization. So realize the goal
of software reuse agilely. For the moment, the idea of generic programming has been realized in many languages, which have got great a-
chievement. It is intended to make some research in the field of Haskell language,and give an application as an example. Haskell is a pop-
ular language,and it is functional too. It has a lot of advantages,such as simple module, clarity syntax,etc. So the programmer can write
and modify Haskell sentence easily. It shows the extension of the grammar of Haskell according to some rules, which also introduces the

idea of generic programming, and gives some methods to define functions. Finally , the function of generic would be completed in Haskell.
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1.1 #%EE (core language) FC 5 FCR
KBTI, e B~ 018 F (core language)
FC,i%i5 5 & Haskell 7155 , A Haskell ik
FRFHN , Haskell 15 F 2t — & BIHE 1 & S B AT 15 2
BOES . ZRIThREMY BRI LIE T FCIEF LU,
RN BELES FC MBS, N F IR
Programs: K BRI FH Bl fl E R XX P .
{ Di; }iel"-n .
Type declarations : $ER T A D ;.= data T =
{ A a,:: ki } iel-d { C,' { t };‘El---n }jélu-m

main = e

Value declarations:{HEFEBH d ::=x = e
Kinds; #2588 k .:= * | k,— k,
Types

t,u::=a,b,c,f, - RETE

IT $EAR

I (tt,) SR

l'Va:: kot £REEHA

Expressions :
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e::=X,y,Z»"'§E§ I C
| (ee,) FEANL

iel-n
| case e; of | p, — ¢;}

HER
INx—e NE¥

case FinF,
lletdine let ®iARX | fixe Al
Patterns ;

pP::= (C{ Pi}islmn)

| X, ¥, 2,

MERE
TR

B WA, BT B BEE A A main Rik
KRR, PR R B F R - RINMEFHR, B MG
FHA—EWSH ., Kinds RARIFAE TR I “F”,
FRIXAX P ITH LBE AT IBIR TR, MERF(—)
AU SRR, EEP RS RS EES
BCE AEIEAR KA > ja)a] LIAHE R A, 8 7]
PISIASFRER, MBI RA LS ERBIER P,
ERRBHEMN (—) TEES THELBE X P,
RIEXXEERRTR FERF N\ B case i54) let iF
U BRAZ R R ME R R ERNFETRF+,
case i5 A& ZAERITE, 8 MTiIE A X HEH—
MELBAREAWER, ERXREERIN—FY
HIE, ERSWERMZE, let iIBaF LIATEX
R, it — B let B —FHTHIAMNER le-
trec, fix JHA]A] F F € L#EH, FCiEF5IA letrec i&
) BRI S IIE H T RE, FRAELLIE S FCR,

1.2 ¥ RiET FCR+tif

THEZLCES WEM LETERY B, 50
B —Fh R R, XA RO B RRE L R Rk
A BRAEBBE, X RBFRN Type-indexed ™,
2445388 Type-indexed ¥ :

add(Bool) =( V) add{(Int) =(+)

add{Char) =\ x y—

chr(add{Int) (ord x) (ord y))

FIRPRE add B F S FE Bool, Int, Char =K%l |
BN BRI, 3X = A bR B 4% B el B RS 43 AR, — B 43 B
add, FET=NRBET, H—-BIRELETRES
MERR L TR, add B2 Type-indexed KL, B H
HRBRBIRR N add(a:: * ) = a—va—a, ZRERR
S a WFPEK B R * , T H Type—indexed BRI R
BRI ARIERG LT A * , Type-indexed pFiE7EE
SCo Ay LAYA R HAtL 89 Type—indexed BR %5, 8 ¥4 F 19 o
AR N R R BN B R R

X% LIET FC#F7Y &S] A Type—indexed 5&%K
AR, VR EHIE S B FCR+uf, ¥ R 5 MiE
HAF R

Values declarations :

d::=x=e Eﬁfﬂf"%,ﬂéﬁ FC &

| x{a) = typecase a of { p, — e,} ‘=" "type—indexed

H22%
ERER
Expression ;
e::= - 3RHFCiERE
| x(A) type—indexed pR¥X

Type patterns .

P.:i=Tf o} """ HSEKBEER

Type arguments;

A= THARRR

la, B, v, - BIBRZR

| (AA,) 2EIR

H AP &R typecase i T Type—indexed B ¥ 1Y
A, EARRMS B A AR R EERT TR
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P E SR, AT UARRIE R AT L RM R &, Al L
REHEFHAERN A, HINEE add([a]) , EHSH
R—MRBNA, EWHEE K add([a]):: V a::*.
(add(a):: a—a—a) = [a] —[a] —[a],HAAE
7~ add EECT B S #EAT T, NEF L AR K/NES
BEKMANAERIMBYERS , X BkE RE Y KK
add(a) B E X B EMER N asa—a B ,add([a]) B
REA R (2] -[a] —»[a]l, HEBAREMTF
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(head) ,FAILLF] head (A) Rrmo SR—ITHBEZE o
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1.3 EE FCR+tf FiE§ FCR
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Environments :
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K9 add BREAY AL Z LR | Bool, Int, Char}, ¥f
YRR RERRA (T) XEMNENX, BEARR
KA T RFFFET Type-indexed B¥Y x HIKBBE X+,
£ LRI A BT RAMATRE, BRERETE
LY hEERE, TR, B E A ot i
FMREIL L, XEARNAERBNERO RS E
HATAL

[[dFCR-Hif ]];,f E{dFCR }:'51.." - 22

{a =ep(em) =[]}
l[x(a) = typecase a of {7, — ei}fEI""]]

={a " ~{()}

7 (tr-tif )

. . tr-fdecl
[[x - e]]uf =x= l]:e]ltlf —-—c ( a ee )
lIeFCRﬂif ]];f = €rer
Z, = E{,zi}i&l..n
i et m; iel.n
{[[df I ={a. )" - Zi} (tr-let)
i€l.n . tif — i
[[let {di}; m e]]}: =
let {{d,.,j};ja"m' }TEM in I[e]l:f
xg")e > (tr —named)
[x(D =ep(xT)
_ (tr —dep var)
[=(@)]" =cp(xa)
dependencies,. (x) ={y,}*"" (tr—app)

[x(44, >]]:f =

[l {[r (k™
Bl #FofeiidXeHBAN

7o B R B AL R R — > Type—indexed BR¥5 )7 B
A AERR—HEA ARG RNBFEBOETIES
R EER, BN PE op RR—4HE, EBE—1
PREL 2 LA B R B — R B S H, & B Type-indexed
BRI B FE A B — case i W) R A, 55 K R B, Type -
indexed PEUE X HIHRRIZ A F A M MR, Hi—
T 27 B A R B A B L IR N 2

RHFAHBRAM BRTARE RN BRSNS
RN (tr-let) XA T i let BRI R ERIBRH
HEGER L RE Y B THA let B PR AR
B 7= A M2 o BRI (tr—named ) 1 ( tr—depvar ) /R iR
BRRBEOBIRRR S E W B W HEH TR
FIEAM. MV (r-app) RARHKRISHONAKEI N
BT, B R R R AR N B NS R BE RS
AR, IR A f A A SRR s %, 3R

LB SAERT 2, BlINRE (T (Ta) ) , HH &
Box B SO sREy FIaRE 2, TR y 95 X
VAT R 2, H R B B R
ep(x, T,) (ep(x, T,) ep(x, a) cp(y, a) cp(z, a))

(ep(y, T,) ep(y, a) cp(z, a))

(cp(z, T,) cp(z, a))

A BAREEREM—2RE, flmFE 2

BY BJEWIET FCR+uf frfe A i,i8 5 FCR A%
TEXFER IR, FCR H AT & LKA T RFEHE
E2RAA FCR R A, B H AL E Type-indexed
REMRE, B EESHEWFAINEERIAT
B, ENEATE 2 R, MU [ Trep ] =
Tin 728 5635 T g T B Type—indexed pR %Y Ay IS HY
B HE VAR Tre, T poaue | = Tecn BN F 4
B P I RER x(T) TEZH AR cp

tif

[[FFCRﬂif]] =T
[[glltif .
[T.x(azx)ue]” = [T]"

tif

[[2 FCR+tE ]] =Tper

[T,x ::t]]tif = III"]]tif Xt

x(a::*)::te r

[z x(T)]]tif = [[Z]]:f,cp(x?T)::t[%]

B2 ZREEABAN

2 Haskell IFEZRThRETH
2.1 BREBMENLHEZR

AP JE D, B S R R ol 4 3 P M ALY, B
FHERA — B2, BT XS R, i S e Pl
AL R R R Sl — MR B, THIIA=
R BE AL

data Unit =Unit

data Sum (a:; % )(b:: %) = Inla |l Inlb

data Prod(a::* )(b::%) = axb

X =ANRRI7E YT R R e S 18 A BOR Rk
MRS EATRT DA PR R R BT e, A Sum
RFRENWER BT, A Prod KRR FBF
3|, {8 A Unit 7R 85 7F 0 25 M5 L, B 1R I 2 3
REERS, BRI RIRE LB NS WL
R, B R AT D — MR K R AR R
R RAEX=HEERNE,

T E A A SE Bk A X R AL, —
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F2%

X HRRIAT DL A -

data Tree (a;;* ) = Leaf | Node (Tree a) a ( Tree
a), BRIk #a Ry Str( Tree) : type Str(Tree) (a:: %)
= Sum Unit (Prod (Tree a) (Prod a ( Tree a)) ), Str
(Tree) FRAV BB LAY Tree LM ILFER, FTALR
SENRIGE LR ER R R B, 7T L6 A B 4
A RBREN RS, BRI ERRS
B :data EP (a:: % ) (b:: %) = EP(a—b) (b—a),il
R T HERNEWARR Su(T) BRMK, B TH
FRRY (k, -} =", BRATFEEBARY .

ep(D ::{Va,::k. "

EP(T{q,}""™") (Str(D {g,} ")

i ep(T) = EP from to,

from < to = id::{Vaq,::k.} felmn

Str(D) {a,} ielmn — Str(T) {a;} ieton

to « from = id::{Va,;:k.?} ielen

T{al} iel-n __’T{al} il n

Xt F KA Tree, BHIBATH ST LIE X R :

ep(Tree):: YV a::*.EP (Tree a) (Str (Tree) a)

ep(Tree)=

let fromTree Leaf= Inl Unit

fromTree(Node 1 x r) = Inr (1% (x*r1))

toTree (Inl Unit) = Leaf

toTree (Inr(1* (x*r))) = Nodel xr

in EP fromTree toTree
2.2 BNZREY

BB SC AT A, Type—indexed BRI x T AT LA%% ¥ A
cp(x, T) (BRH —ATHRED T LBETE T RRE x B9
RRSEHAEE D HRF B AR X — T LA
NI ARIETE TR RIS YRS IR KB A AL
cpo BN add SREAERALRR FA]LAE LR :

add(Bool) =( V) add{Int) =(+)

add{Char) =\ x y—

chr( add{Int) (ord x) (ord y) )

add{Unit) Unit Unit = Unit

add(Prod o B) (%, *x,) (y, *y,)=

(add(a)x,y,) * (add(B)x, y,)

add(Sum « B) (Inl x) (Inl y)=Inl (add{a)x y)

add{Sum a B (Inr x) (Inr y)=Inr (add{B)x y)

add(Sum « B)_ _=

error“ args must have same shape”

B3 add BRSSP R G —BEARKA HA
£ 5 A Tree, (HEMI AN

add{Tree a)x y = add (Str(Tree) a) (from ep
(Tree) x) (from ep(Tree) y)

AT LA B 34 L pR 4 add 7F Tree FHIE X, BEH R
HHTE AT LARAR R

cp (add, Tree) = Acp(add, a) —+Ax—Ay— to ep
(Tree) (cp(add, Str(Tree)) cp(add, o) (from ep
(Tree) x) (from ep(Tree) x))

AR E X cp (add, Tree), gt 46 B 56 & X cp
(add, Str(Tree) ) ,ARHEH[LE M :

type Str(Tree) (a::* )= Sum Unit (Prod (Tree a)
(Prod a (Tree a) ) ) ,add BRE R /B BB R HA G, H
1R

cp(add, Str(Tree)) = Acp(add, o) —cp(add,
Sum) cp(add, Unit) (cp(add, Prod) (cp(add, Tree)
cp(add, o)) (cp(add, Prod) cp(add, a) (cp(add,
Tree) cp(add, a))))

¥ cp(add, Str(Tree) ) Fi cp(add, Tree) A H.
IR, ST A 52 cp(add, Tree) KIE o

B LA, RE R EON 2K A Sum, Unit, Prod & ¥
TEX, BT LA KRR 0 J s S B AR B R A
KA R BOE S, BAINR R A 1R 2 M)A KB Ek
ERAUSBERANE R, B 2H RSB OB EME 5.

1i5E FCR+tif 7K RISHFAE R EIN Unit, Sum
Prod = AN40HE 28 BY i 58 316 B0 R 5% e °T DL (75
BB RASHIAE UM R R B 34 BUE S, 4T
SERZ BN DI RE. BEMS7E Haskell &5 LI B R
BE XREATZRT Haskell BEHEZRY R, T—
B TAERP LA SR B MR T

3 SHRIEF

ZRGREBMZTILTENRR E2ERT R
BRRAMERER, T LE C++1" Javal” C#,
ML &L fiE S FRIISHASHA, B T RFH
B, Xh BT RGRARIANTERERES
Haskell b, 7 Haskell 155 F LM TE ML, 8
Haskell 2% TR FHE R ML T BEHE LH
B, 678 Haskel S SHELHFTATEMEL A, YR,
75 HETH TAERRE BB ] I T — S Y R, 18
BT R A5 B, (8RS T
RAEE MR GEH
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