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(B) WHLE PROGRAMMAG LANGOALES

From Fo

Computability and
Complexity

From a Programming Perspective

Definition 2.1.3 Let Vars = {V.V,.... } be distinct variables. We use the conventions
d,e, f. .. €D and X. ¥, Z, ...€ Vars. 1Then the syntax ol WHILE 15 given by the

H,fQ following grammar: ;QMH

Expressions 2 EF = X (for X € Vars)
d (for atom d)

cons E F
hd E

tl E
=? E F

Commands 3 C.D 1= X := E
C: D v/

'while E do C
Programs 3 P + read X; C; write Y

Here X and Y are the not necessarily distinet mput and oulput variables.



read X;
A := hd X;
Y := tl X;
B := nil; (#+ B becomes d reversed =)
while A do
B := cons (hd A) B;
A := tl A;
while B do

Y := cons (hd B) Y;
B := tl B; :

write Y (* Y is list d with e appended *)

read X;
GO := true; Y := false;

while GO do # bol ow
if D then

D1 := hd D; D2 := tl1 D;

_ h) O
if D1 then x ud-shicg
if E then
E1 := hd E; E2 := t1 E; €K @bbl :

if E1 then
D := cons (hd D1) (cons (tl D1) D2));
E := cons (hd E1) (cons (tl1l E1) E2))
else GO := false
else GO := false
else
if E then
if (hd E) then GO := false
else
D:=tlD; E :=t1lE
else GO := false
else
if E then GO := false
else
Y := true; GO := false;
ite Y
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Alan Turing
OBE FRS

Turing c. 1928 at age 16

Born Alan Mathison Turing
23 June 1912

Maida Vale, London, England

Diec 7 June 1954 (aged 41)
Wilmslow, Cheshire, England

Cause of Suicide (disputed) by cyanide
death [RCH BN

Resling Ashes scatlered in gardens of
place Woking Cramatorium
Education Sherborne Sochool

Alma mater University of Cambiridoe (BA,
MA)
Princstion Uiniversity (PhD)

Known for Cryplanalysis of the Enigma
Turing's prool
Tirsrsey muaching
Tunng tesi
Unonganissd machana
Turing patiem
Tiering reduction
*The Chamical Basis ol
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Alonzo Church

Alonzo Church (1903-1885)

Born June 14, 1903
Washington, D.C,, US
Died August 11, 1995 (aged 92)

Hudson, Ohio, US
Citizenship United Stales
Alma mater Princeton University

Known for Lambda calculus

aimply typed lambda calculus
Chureh encoding

Church's theorem
Church—Kleene ordinal
Church-Turing thesis
Frege—Church ontology
Church-Rosser theorem
Intensional logic
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