Class 14 — History of
programming languages

e Language paradigms
— Imperative — execute small steps in sequence

e Object-oriented programming — encapsulate
functions into packages containing data and
operations

— Functional programming — evaluate
expressions instead of executing commands

 Lazy evaluation — don’t evaluate until needed
— Logic programming — specify solution in logic
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FORTRAN

FOR ;
 comme i FORTRAN STATEMENT
STATEMENT :
Tl 4 1
C| 'PROGRAM FOR FINDING THE LARGEST VALUE -
LI_ X ATTAINED BY A SET OF NUMBLRS S
i DIMENSION A(999)
| FREQUENCY 30¢2,1,10), 5{100)
1 || READ 1, N,.¢ACI), I*1,N) o
) 1| | FORMAT (I3/(12F6.2))
| BIGA = A(1)
| 5] | D020 1. 2,N
| 30 | | IF (BIGA-A(I)) 10,20,20
|10 || B1GA = A(D) .
_I 20 | | CONTINUE
___|E || PRINT 2, N, BIGA
|2 | | FORMAT (22H1THE LARGEST OF THESE 13, 12H NUMBERS 15 F7.2)
I _i i sTOP 77777 - -
|




FORTRAN IV

AREA OF A TRIANGLE - HERON'2 FORMULA
INFUT - CARD READER UNIT 5, INTEGER INPUT, ONE ELANE CARD FOR END-OF-DATA
OUTFUT - LINE PRINTER UNIT &, REAL OUTEUT
INFUT ERROR DISPAY ERROE MESIAGE ON OUTEUT
501 FORMAT (3I5)
g01 FORMAT (4H A= ,I5,5H B= ,I5,5H C©= ,I5,8H AREA= ,F10.Z,12HSQUARE UNITS)
602 FORMAT (10HNOEMAL END)
603 FORMAT (Z3HINPUT ERROR, ZERD WALUE)
INTEGER &, E,C
10 READ(S5,501) &,E,C
IF(4.EQ2.0 .AND. B.AND.O .CR. C.AND.O) SO TO 50
IF(4.EQ2.0 .0OR. B.EQ.0 .OR. C.EQ.0) @O TO 90
8= {a+EB+ ) /S 2.0
AREA = SOQRT( 8 * (8 - A) * (3 - B)Y * (8 - C1)
WRITE (6, 601 &,E,C, AREX
3D To 10
50 WRITE (&, 602
STOE
90 WRITE(&, 603)
STOE
END



PROGREAM-TD.
AUTHOR.

S SET SOURCEFORMAT"EREE"
IDEMNTIFICATION DIVISION.

DATA DIVISTION.
WOREING-E2TORAGE SECTION.

o1
01
a1
a1

PROCEDURE DIVISTION.

Numl
Nume
Result
Cperator

Calculator.

EERFOEM 3 TIMES

PIC 9
PIC %
PIC 99
PIC X

Iteration-If.
Michael Coughlan.

VALUER
VALUE
WVALURE
VALUR

ZEROG.
ZEROSG.
ZEROS.
SPACE.

DISPLAY "Enter First Number

ACCEPT Numl

DISPLAY "Enter Second MNumber

ACCEPT NumZ

DISPLAY "Enter operator
ACCEPT Operator

IF Operator
ADD Numl,

END-TIF

IF Opsrator

— rr_I_rr

THEN

(+ o *)

NumzZ GIWVING Result

— mxr

THEMN

WITH NO ADVANCING

WITH NO ADVANCING

WITH NO ADVANCING

MULTIPLY Numl BY Num:Z GIVING Result

END-IF

DISPLAY "Result is

END-EPERFORM.
STOP RUN.

—
- r

Rezult

COBOL



ALGOL 60

. procedure ibsmax{a) Size: (n, m) Result: (y) Subscripts: (i, ki;
E value n, m; array a; integer n, m, 1, k; real ¥;
 comment The absolute greatest element of the matrix a, of size n by m
. 1z transferred to v, and the sukscripts of this element to 1 and k;
. begin integer p, q;

E v = 0; 1 := k := 1;

: for p:=1 step 1 until n do
E for g:=1 step 1 until m do

i if abhs({alp, gl) = v then

begin v := absialp, qli;
1 :=p; k =g
end

end Absmazx



FINDSTRINGS: PROZCEDURE OPTIONS (MATN)
/* READ A STRING, THEN PRINT EVERY */
/* BUBSEQUENT LINE WITH A MATCH */

DECLARE PAT VARYING CHARACTER (1003,
LINEEUF VARYING CHARACTER{100),
(LINENO, NDFILE, IX) FIXED EINARY;

NDFILE = 0; ©ON ENDFILE({SYSIN) NDFILE=1;
GET EDIT (PAT) (&);
LINENO = 1;
DO WHILE (NDFILE=0);
GET EDIT (LINEEUF) (A);
IF LEN®TH(LINEEUF) > 0 THEN DO;
IX = INDEX({LINEEUF, EAT);
IF IX > 0 THEN DO;

FPUT SKEIF EDIT (LINENO, LINEEUF) (F(Z),)

END;
END;
LINENCG = LINENO + 1;
END;
END FINDSTRINGS:

PL/1



PASCAL

{ EXAMPLES.PAS |}
[ A zet of examplez to demonstrate features of Extended Pazcal |}

{ Progpero Boftware, January 1993 }

PROGREAM =ztringsl (output);

{ Extended Pascal examples }
{ Variable length strings and substrings }

VAR a,b: string(20); { a,b have capacity 20 }
n: 1..10;

BEEGIN
a = "12345a878907;
FOR n := 1 TC 10 Do
writelnial[l..n],". ", substri{a,n+l)i);
{ The indexed string vields character=s 1 to n of string a; |}
{ function substr takes the remaining characters |}
a := "The quick brown fox';
E = "the lazy dog.T;
writeln (a+™ jumps over T4+b);
{ + operator concatenates Strings }
al[t..68] = "=1";
E[S5..8] 1= "do';
writeln(a, ' laughs at T,k);
END.



SIMULA 67

Class Rectangle (Width, Height); Real Width, Height ;
! Class with two parameters;

Begin
Real Area, Perimeter; | Attributes;
Procedure Update; | Methods (Can be Virtual);
Begin
Area := Width * Height
Perimeter := 2*(Width + Height)

End of Update;

Boolean Procedure IsSquare;
IsSquare := Width=Height ;

Update; ! Life of rectangle started at creation;
OutText ("Rectangle created: "); OutFix(Width,2,6) ;
OutFix(Height,2,6),; OutImage

End of Rectangle;



Smalltalk

Clazs Primes Object primeGenserator lastFactor
Methods Primes Tall”
" Usage
p<-Prime new
p first
P hext

R

fir=st
primeGenserator <- ( 2 to: 100 7.
lagtFactor <- (primeGenerator first).
“ lastFactor

next |myFilter|
myFilter <- ( FactorFilter new).
primeGenarator <- [ myFilter
remove: lastFactor
from: primeGenerator .
lagtFactor <- (primeGenerator next).
* lastFactor



Objective C

#import «<stdic.h>
#import "Fraction.h"”

int maini{ int argc, const char *argv[] 1
;/f create a new lnstance
Fraction *frac = [[Fracticon alloc] 1nit]:;

// =et the walues
[frac setNumerator: 1]:
[frac setDencominator: 3];

/¢ print it

printfi{ "The fraction i=: " );
[frac print];

printf( "\n" );

ff free memory
[frac releas=e]:

return 0;




LISP

(DEFUN ADDONE (L)
(COND
((NULL L) L)

(T (CONS (1+ (CAR L)) (ADDONE (CDR L))))))



APL

PRIMES : [(~ReKo.xH)/H+1+ 1k



HASKELL
fac0 =1

fac (n+1) = (n+1)*fac(n)

reverse [] =]

reverse (a:x) = reverse X ++ [a]

gsort[]=1I

gsort (x:xs) = gsort (filter (< x) xs) ++ [x] ++ gsort (filter (>= X) Xxs)



quick_sort([1,[D.

quick_sort([H|T],Sorted):-
pivoting(H,T,L1,L2),
quick_sort(L1,Sortedl),
quick_sort(L2,Sorted2),
append(Sortedl1,[H|Sorted2]).

pivoting(H,[1.[1.[1)-

pivoting(H,[X|T],[X|L],G):-X=<H,pivoting(H,T,L,G).

pivoting(H,[X|T],L,[X|G]):-X>H,pivoting(H,T,L,G).

PROLOG



F#
type EXpr =

| Num of int | Add of Expr * EXpr

| Mul of Expr * Expr | Var of string
let rec Evaluate (env:Map<string,int>) exp =
match exp with
| Num n -> n

let

let
let

| Add (X,y) ->

| Mul (x,y) ->
| var id ->

envA = Map.ofList [ "

expTl
resTl

Evaluate env x + Evaluate env y
Evaluate env x * Evaluate env y
env.[i1d]

1
,2
3

a
lb ;
C 1

Add(var 'la'l,MUI(Num 2,Var llbll))
Evaluate envA expTl



Scala

/** Print prime numbers less than 100, very inefficiently */
object primes extends Application {

def 1sPrime(n: Int) = (2 until n) forall (n % _ = 0)

for (1 <- 1 to 100 1f isPrime(1)) printin(i)
+

/** Basic command line parsing. */
object Main {
var verbose = false
def main(args: Array[String]) {
for (a <- args) a match {
case '""-h" | "-help"” => printIn(’'Usage: scala Main [-help]-

verbose]™)

case ""-v'" | ""-verbose' => verbose = true

case x => printIn(""Unknown option: """ + x + ""')

}

iIT (verbose) printIn(""How are you today?')

3}



