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Parsing - 2 n'1xw
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np'vIno - 3 n'INY
:NNaN nTIron NX While now? qroin? nxm

repeat S until b

Tz ,NNAIT? .0"pPNN b 'RINN YWXD 7091 N7W VINANI ,NINDYT? NNXK DYD NYNXINN T'ANY AR?17 NIt
:Nan

repeat x := x-10 until x < 10
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D'71>' DI'R D'7'7On .repeat nTIpoa 7907 1> Natural Operational Semantics n nx "a'nn X
nX7177 0 ,while X717 n1an%? 017702 ontnin? N X% i) nowa while nx'717 n1an 7y nnonY
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y :=1; repeat y := 2*y until y > 5
D™210' DI'X (DY)7'Dn .repeat NTIROa 7907 1> Structural Operational Semantics n nx 'a'nn 2
nX7177 0 ,while nx'7217 n1an%? 07702 ontnin? N X% i) nowa while nx'717 n1an 7y nnonY
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lambda calculus - 4 n'1xv

:lambda calculus 2 xan n1oan IMm
(Ax. Ax. (Ax.x) x) ((Ax. x x) Ax.x)
4017 o'knnn AST o nx vy X
.call by value semantics nnn 1v'a% (reduction) 2ilw'n NNT70 'and .2
Jlazy evaluation semantics nnn 1927 (reduction) alw'n NN T0 'aNd .a

.normal order semantics nnn 1027 (reduction) alw'n NYT0 'aNd .71



OCaml - 5 n'1xv

List 21mmnn N0 Nir¥j71191 wnnwn? 1IoX IT N7RYA :Nnan
[IURIN YOI 7Y O TI'RN DR NTNNI nn'wia AR nwonnv find owa OCaml nypao 'and X
win'y? nixnaiT 190on nan .(Failure "Not Found") npait n'xjza1on Xx¥na X7 12'Rn DX .17W
:N'¥191
# find 1 [4; 2; 1; 7; 1; 8];;
- :int =2
# find © [4; 2; 1; 7; 1; 8];;
Exception: (Failure "Not Found").
# find "OCaml" ["Python"; "OCaml"; "JavaScript"; "Scala"];;
- :int =1
# find "Haskell" ["Python"; "OCaml"; "JavaScript"; "Scala"];;
Exception: (Failure "Not Found").
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JavaScript - 6 n'7xw
:Xan JavaScript n T Im

var a = 10;

var h

function(x) { return this.a + a; };
var obj = {a: 3, foo: h};

var f = function() {

1
2
3
4
5: var a = 30;
6 var g = h;
7 return (g(1) + obj.foo(2) + a);
8 }s
9 alert("f() =" + f(O));
?7 miwa g(1) nRMpn 7w ARXIND NN DN LR
?7 niwa obj.foo(2) nkpn 7w ARNINN AN NN A
?9 nmiwa f() 7 nNMpn NIRNIN AN DN A
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Types - 7 a''xv

NIY NIN'WY MY DRD 2IT7 Ny OCaml nexzaie 7w xan wimma [iml

let rec equal xs ys = match (xs, ys) with
| ([1, [1) -> true
| (., []) -> false
| ([1, ) -> false
| (x:

:xs', y::ys') -> equal xs' ys'

.equal n'X;72119n 7w 019'0N NX 'NN] .X
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