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:N'VINOA NINJIN 'K PN
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:1'YA0 Nj'VINOL NNAN N'VINON NIT'PYWA DX INDIN X
(51; 52); S3 ~S1; (52; S3) -

:N'YA0 NP'VIN0A NNAN NIT'PWN NNYPNN X7 '775N0 NpPna D INDIN A
S§1;52~52; 51 -

N'YAL NP'VIN0] NXAN N'VINOoN J'\I'?'PE}H nxXinvlin .a

b then (if c then S1 else S2) else S3 ~ if b and c then S1 else if b and not ¢

then S2 else S3

22 2Ny
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doSwhileb -
.D"PNN 12'K b 'RINN TWKD 7091 N7W VIXANTL,NIND7 NNK DYD NYXANN TNNY ArYI7 it

NATY
do x = x-10 while x>10 -
X=7 12 2¥N2 '7'NN' DX X=-3 12 2¥N2 D''NO',x=55 12 2¥N2 7'NN' DX X=5 12 2¥N2 0" NO’

n1an 7y Jnnon? 0'710' D1*R 07750 .while do NTIES 1Y N'WALN NRP'VINOYT DY/773 19'0IN . X
DIV Y'OIN 7 07200 while NTIR9ONW 110K 17D nNipnn while nowa 0z while X717

.D'wTNN 07701 Dipn

X QYO DNIX'Y NANIMN N'YALN NRZ'0IN0A NXAN N'VINOoN n|'7'|7wn nXinlin.a

do S while b ~ S; if b (do S while b) else skip

3 aNv
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D INYINn .

JU7N0I0 DY719 X' DTAINY NR'0IN0oN NUXAID -
.A total function returns an output for every single possible input e



:OCAML :'2 p'n

:D'¥27N 70Nnn 7N 0'oINn

.while - N9wn 7w 2NN 0j7V1'0 NX AX"NN YaIZ - ast.ml e
.D"UNNMINI OIXRYI2 DMV 7Y NRP'VIN0 XN Y7 - semantics.ml @
J1'Ya0N NZ'omMmonN MMAN - nos.ml e

(ocamlc -0) IUXIN 712N NINT I'YYY |DIXN INIXA 17X 0¥ 79077 NI
JIYRIN 72002 1'RIYW DNIXD NN YINY NN

NIYY7 220001 NNTANA ATV 1INIX .7nRINA while NDWN 7w wI9NN DR N2 1R DT 77N
JINT

?NI1DINI 0DIN

‘XA

,0X'712 D10, 0" NNNNIR D0 Y 0j701'0n N1d1IN while Now 22002 1'RY 19D
JITIROI

SMmpINa Variants "' 7 ax"7 [N 1780 TNXR 72 DX

.(Var) ninwn ax'nn Variantn 1TaIN 0w ast.ml - n yalpa nty

:0'N2N Variantsn DX N'TaN ast.ml yaipa

(Taga 70X X727 21207 [N T'N' 'X12 D7 DX :9'V)

Int n'TNnI (Var) nanwn D'?JPYJD N'X7119 712V 0I19'V 1 TA1 INIA NYD

state ::= var -> ??
(Taga)0I¥ X772 7207 [N T'N' 'XIQ DR DN :9'0)

.variables 112yI state NI'¥7119 112y ,0"'YaVN D'ID0NN NIAY DMIVTAN NN 122X "D TV

:D'IN'7121 D'NNNMIN D10 1AV syntaxin TR 1A WD

::= Num | Var | Add | Mult | Sub

b ::=TT | FF | Aeq | Beq | Leq | Neg | And

(D"VANMIRI DRI D'V IAY DD [INNIY Y'TANYT7 7200W T Aed | Beg 11ay N0 Tann :9'0)

NITIPO V1Y Syntaxn NX 1121 [21NdI
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stm ::= Ass | Skip | Comp | If | While

e iyly]
XY Syntaxi 112V NP'0IN0N NIX 1YTAY IXIA NYD

DXV 7120N2 117200 19D, wIN™MY7 NI'0IN0N Dd7 NIDNN DW semantics.ml Yalzn NX INND
JIN19 7Y NN

MYNNNN 2¥NN DX T N'7'NN

let default_state x = ??;;

700N 1'RY NNAIT? DNITA XA [IDTY7 AIXT? 1217V DD

s1 = s0[x —> A[e]so]

RN N'YX2I9N NXR A

let create_state prev_state x e= ??;;

AIYN IX JANNN (?state D¥V] 1NN ,state 1'TNNY 0¥ 1INAX hawn :9'0)

IN{7'0INON NN WNN'YT IXIN NI

let rec aritmetic_semantic exp s = ???;;

let rec boolean_semantic exp s = ???;;

let rec nos exp = ???;;

.(create state n'¥71192 WYNNWN7 DX ,Ass DNNTAN7 20 21V A7 IN'Y :9'Y)




‘ap'n
IN7¥ N7'0IN07 NISON NNTAN §'011 INIQ 72K ,9' NN I'WIY TV 110

?if-ass NX DMOIT

<x:i=e,s>—¢s <S,,8>—>5"

if-ass, " : ,
" <if (x:=e) then S, else S,, s> — s” if Allx]s"#0

<x:=e,s>—>¢ <S,,s>—>5s"

if-ass, " if A[x]Js’ =0

<if (x:=e) then S, else S,, s> — s”

FOPIVOANN YV NT 77D 19'01N

stm ::= Ass | Skip | Comp | If | While | If_Ass

.]2 DA N'WA0N NP'VIN0YT [AMDI
(nosn M*'¥2119 TNI70 N'YALN NR'VIN0YT | 1N 'OPIVOINRN YVY7 §'0INT NI7D)

D2 IT N90IN 19'01n ,While NoW7 na1v nooIN NIrfn'7 710! n'n Repeat Until w nyow i'n 71ana
2

(]> DA semanticsn yal;7'71 ast Ya1;77)

/ \ )
(s,0) — O

: - , - B[[b]o’" = tt
(repeat s until b,0) — o

(s,0) — o', (repeat s until b,o’) — o'

H[[b]l(‘)”r = ff

(repeat s until b,o) — o”

stm ::= Ass | Skip | Comp | If | While | If_Ass | Repeat
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