
Class 14 – History ofClass 14 History of 
programming languages

• Language paradigms
– Imperative – execute small steps in sequenceImperative execute small steps in sequence

• Object-oriented programming – encapsulate 
functions into packages containing data and 

ioperations

– Functional programming – evaluate 
expressions instead of executing commandsexpressions instead of executing commands

• Lazy evaluation – don’t evaluate until needed

Logic programming specify solution in logic– Logic programming – specify solution in logic





FORTRAN



FORTRAN IV



COBOL



ALGOL 60



PL/1



PASCAL



SIMULA 67



Smalltalk



Objective C



LISP



APL



HASKELL

fac 0 = 1

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

reverse [] = []reverse [] = []

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

qsort [] = []

qsort (x:xs) = qsort (filter (< x) xs) ++ [x] ++ qsort (filter (>= x) xs)q ( ) q ( ( ) ) [ ] q ( ( ) )



PROLOG

quick sort([] [])quick_sort([],[]).
quick_sort([H|T],Sorted):-

pivoting(H,T,L1,L2),
quick sort(L1,Sorted1),quick_sort(L1,Sorted1),
quick_sort(L2,Sorted2),
append(Sorted1,[H|Sorted2]).

pivoting(H [] [] [])pivoting(H,[],[],[]). 
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). 



F#F#
type Expr = 

| Num of int | Add of Expr * Expr
| M l f E * E | V f t i| Mul of Expr * Expr | Var of string

let rec Evaluate (env:Map<string,int>) exp = 
match exp withmatch exp with
| Num n -> n
| Add (x,y) -> Evaluate env x + Evaluate env y
| Mul (x,y) -> Evaluate env x * Evaluate env y| Mul (x,y) > Evaluate env x  Evaluate env y
| Var id    -> env.[id]

let envA = Map.ofList [ "a",1 ;p
"b",2 ;
"c",3 ]

let expT1 = Add(Var "a",Mul(Num 2,Var "b"))
let resT1 = Evaluate envA expT1



ScalaScala
/** Print prime numbers less than 100, very inefficiently */ 
object primes extends Application {
def isPrime(n: Int) = (2 until n) forall (n % != 0)def isPrime(n: Int) = (2 until n) forall (n % _ != 0)
for (i <- 1 to 100 if isPrime(i)) println(i)
}

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

verbose]") 
" " | " b " b tcase "-v" | "-verbose" => verbose = true 

case x => println("Unknown option: '" + x + "'") 
}
if (verbose) println("How are you today?") ( ) p ( y y )
}}


