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Year

1966

1971
1972

1974

1975

1976

1977

1978

1979

1980

Recipients
Alan J. Perlis

John McCarthy
Edsger W. Dijkstra

Donald E. Knuth

Allen Newell and
Herbert A. Simon

Michael O. Rabin
and
Dana S. Scott

John Backus

Robert W. Floyd

Kenneth E. Iverson

C. Antony R. Hoare

Citation

For his influence in the area of advanced programming
techniques and compiler construction

Lisp
ALGOL

For his major contributions to the analysis of algorithms
and the design of programming languages

..., and list processing

"Finite Automata and Their Decision Problem,"

FORTRAN

the theory of parsing, the semantics of programming
languages, automatic program verification, automatic
program synthesis, and analysis of algorithms

APL

For his fundamental contributions to the definition and
design of programming languages

2008

Barbara Liskov

15% Computing Complexity
10%
Al
5
Ken Thompson& .
1983 Dennis M. Ritchie UNIX operating system
. . For developing a sequence of innovative computer languages,
1984 | Niklaus Wirth | ;) £ “AT GOL-W, MODULA and PASCAL
1987 | John Cocke For mgmﬁcant contributions in the design and theory of
compilers, ...(RISC)
1991 Robin Milner ..., ML, CCS,
1995 | Manuel Blum computational complexity theory and program checking.
1996 Amir Pnueli to program and systems verification.
Ole-Johan Dahl, . .
2001 ey — Simula I and Simula 67.
2003 | Alan Kay Smalltalk
2005  Peter Naur ALGOL 60, to comgller design, and to the art and practice of
computer programming.
2006 | Frances E. Allen optimizing compiler techniques that laid the foundation for modern

optimizing compilers and automatic parallel execution.
foundations of programming language and system design,
especially related to data abstraction, fault tolerance, and
distributed computing.
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Syntax

# Programming language syntax is usually
defined using a combination of regular
expressions (for lexical structure) and
Backus-Naur Form (for grammatical
structure).

<real-number> ::= <int-part> . <fraction>
<int-part> = <digit> | <int-part><digit>
<fraction> ::= <digit> | <digit><fraction>
<digit>==0]1|2|3|4|5]|6|7|8|9

10

Type system

¥ A type system defines how a programming
language classifies values and expressions
into types, how it can manipulate those
types and how they interact. This generally
includes a description of the data
structures that can be constructed in the
language.

11

Typed versus untyped languages

# A language is typed if the specification of
every operation defines types of data to
which the operation is applicable, with the
implication that it is not applicable to other

types.

12
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Static versus dynamic typing

@ Static typing
#In static typing all expressions have their
types determined prior to the program
being run (typically at compile-time).
¢ manifestly typed: C++, C# and Java
#type-inferred: Haskell and ML
@ Dynamic typing
4 determines the type-safety of operations
at runtime; in other words, types are
associated with runtime values rather
than textual expressions

4 Ruby, Lisp, JavaScript, and Python

13
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Weak and strong typing

@ Weak typing allows a value of one type to be
treated as another, for example treating a
string as a number

@ Strong typing prevents the above. An
attempt to perform an operation on the
wrong type of value raises an error.

14

5 1

#include <stdio.h>

int main(void)

{
char s[] = "Test String";
float x = 0.0;
inty =0;

printf("Hello World\n");
return O;

15

51 2

> (defun fact(n)
(if(<n1)1
(* n (fact (1- n)))))
fact
> (fact 6)
720

16
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fact(int n) {if(n<=0){return 1}else{return
n*fact(n-1)}};

FrRIRFFfact; $65(; PR B Fint; FRIHF n; $55);
g {; IR i .

PR e M fact(int n){...
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TC type Size (bytes) | Lower bound | Upper bound
char 1 — —
unsigned char 1 0 255
short int 2 —-32768 +32767
unsigned short int 2 0 65536
(long) int 4 —g0 +2% 1
float 4 —3.2x 10¥%¥ | 3.2 x 10+98
double 8 —1.7 X 10%9%® | +1.7 x 103302
C type Pascal equivalent
char char
unsigned char — %ﬂ%?ﬂlﬁ*véﬁ!ﬁﬁ T4
short int integer R EHE
unsigned ShOI‘t i.nt —_ char Ch;

};:ai nt 10:3;1(: int book_no;
double extended float amount;

20
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BF4544: FortraniE =

program main
some declarations

real alpha, beta PROGRAM MAIN
common /coeff/ alpha, beta .

iz:)ements END

end SUBROUTINE SUB1
subroutine sub1 (some arguments) .

declarations of arguments END

real alpha, beta

common /coeff/ alpha, beta
statements .
return

end END
subroutine sub2 (some arguments)
declarations of arguments

real alpha, beta

common /coeff/ alpha, beta

statements

return

end

SUBROUTINE SUB2

22

- 7 record
A B year : 0..2000;
month : 1..12;
day:1..31
end
record
name, firstname : string;
age : 0..99;
case married : Boolean of
true : (Spousesname : string);
false : ()
end 21
2 F4EH): PascaliE 5
program ScopeDemo; program main
var A : integer;
procedure pl;
procedure Scopelnner;
var A: integer; procedure p2;
begin
A:=10; begin
writeln (A)
end; end;
begin
begin (* Main *)
A= 20; end;
writeln (A);
Scopelnner; begin
writeln (A);
end. (* Main *) end. 23

Program Scope;
A B, C

procedure Alpha;
AFG

Grocedure Beta;
CR, Betamax, cassette

procedure Betal;
Failure

function Beta2;
FailureToo

24
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BEOE

@ 52%|:\iEE Fortran,C,Pasca,LAda% 4575

@ IR % S LISP,ML% Dl |

@ F T 5 Prologds B FF31

@ [ X 595 S Smalltalk,C++,Java®s 2551524
nrev(Ll,L[D)-
nrev([AlX],Y):-nrev(X,2),append(Z,[A].Y)-
append([].,X,X).

append([T|C],Y,[T1Z]1):-append(C,Y,Z).

:-nrev([1,2,3,4,5],L))-

L = [5,4,3,2,1]

Continue search?(Y or N): y

no 26

W BIE S R

9 SOV — S

.ﬁiﬂmfiﬁé ........
el }
BRI B int c¢_function2(int a, float *b)
TR IH AR {
EHEX int r;
return r;
type fn (parameters) }
{ int main(void)
local-vars; {
statements; int a, r;
} float b;
¢_functionl(a, &b);
r = c¢_function2(a, &b);
}
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E
Y={a, b, #}

Y*={e, a, b, #, aa, ab, a#, ba, bb, b#, aaa, ...}
U={g, a, #, aa}

V={ab, a#, bb}

UV={ab, aft, bb, aab, aa#, abb, #ab, #a#, #bb, aaab,
aaa#, aabb}

VU= {ab, aba, ab#, abaa, a#, a#fa, a##, a#aa, bb, bba,
bb#, bbaa}

U%={s, a, #, aa, a#, aaa, #a, ##, #aa, aa#, aaaa}
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#5: He gave me a book.

<f]F>=><EiE> <iFif> <AEEHE> <HERE>
=><f{iA> <ifif> <AEEE> <HERE>
=>He <ifif> <AL EE> <HERE>
=>He <3jia> <AIEKE> <HERE>
=>He gave <[BJ#&ZKiE> <HEEE>
=>He gave <{Uidl> <HEEE>
=>He gave me <HEXiE>
=>He gave me <jgidl> <4 1d>
=>He gave me a <% i7>

=>He gave me a book
33
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