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CO N CE P T S O F P R O G R A MMI N G L A N G U A G E S

Attempt 2 questions out of 3

Q u e s t io n 1

(a) E x p lain w h at d is tin g u is h e s simple v a r ia b les f r o m c omposite v a r ia b les.

[6 m a r k s ]

(b ) I n s o m e m ajo r p r o g ram m in g lan g u ag e , g iv e a c o n c r e te e x am p le o f e ac h o f :

(i) a d e c laratio n o f a c omposite v a r ia b le,

(ii) an as s ig n m e n t s tate m e n t in v o lv in g selec tiv e upd a te o f th e v ar iab le d e -

c lar e d in (i), an d

(iii) an as s ig n m e n t s tate m e n t in v o lv in g tota l upd a te o f th e v ar iab le d e -

c lar e d in (i).

[6 m a r k s ]

(c ) S p e c if y an an aly s is o f th e f o llo w in g c o n c r e te A D A c o n s tr u c ts in te r m s o f

th e ab s trac t c o n s tr u c ts an d c o e r c io n s in tr o d u c e d in th e le c tu r e n o te s :

(i) v ariab le d e c laratio n s o f th e f o r m ‘I:T;’ , w h e r e I is an id e n tifi e r an d

T is a ty p e ; an d

(ii) as s ig n m e n t s tate m e n ts o f th e f o r m ‘E1:=E2;’ , w h e r e E1 an d E2 are

e x p r e s s io n s .

[6 m a r k s ]

(d ) I n s o m e m ajo r p r o g ram m in g lan g u ag e , g iv e a c o n c r e te e x am p le o f a ty p e

d e c laratio n s u c h th at v ariab le s o f th e d e c lar e d ty p e c an b e u s e d to s to r e

selec tiv ely -upd a ta b le lists of integ er s, w ith o u t lim itin g th e n u m b e r o f in te -

g e r s th at c an b e s to r e d . G iv e als o c o d e to c r e ate an d in itialis e a v ariab le to

s to r e th e lis t w h o s e c o m p o n e n ts ar e th e in te g e r s 1 an d 2, w ith 1 as th e h e ad

o f th e lis t.

[4 m a r k s ]

(e ) L e t IntL b e a s e t o f v alu e s r e p r e s e n tin g lis ts o f in te g e r s , s u c h th at IntL

c o n tain s th e e m p ty lis t nil, an d , f o r e ac h N in Int an d L in IntL, IntL

c o n tain s th e lis t cons(N,L).

G iv e a s e t e q u atio n s atis fi e d b y IntL. C an it h av e m o r e th an o n e s o lu tio n ?

J u s tif y y o u r an s w e r.
[3 m a r k s ]



Question 2

(a) E x p lain f o u r s ig n ifi c an t d iff e r e n c e s b e tw e e n th e c o n c e p ts o f binding an d

s to r ing. I llu s trate y o u r an s w e r w ith c o n c r e te f rag m e n ts o f c o d e in o n e o r

m o r e m ajo r p r o g ram m in g lan g u ag e s .

[8 m a r k s]

(b ) S p e c if y an an aly s is o f th e A D A n u m e r ic al c o n s tan t d e c laratio n :

const n: Integer := 42;

w ith o u t th e u s e o f ab s trac t c o n s tr u c ts th at in v o lv e v ar iab le c r e atio n o r as -

s ig n m e n t. W h at w o u ld b e th e p r o s an d c o n s o f an alte r n ativ e an aly s is o f

c o n s tan t d e c laratio n s : as d e c laratio n s o f in itialis e d v ar iab le s th at c an n o t b e

u p d ate d ?

[6 m a r k s]

(c ) W h at d o e s T h e C o r r e s p o nde nc e P r inc ip le s tate c o n c e r n in g d e c laratio n s an d

p aram e te r m e c h an is m s ? G iv e th r e e in s tan c e s o f th is p r in c ip le in te r m s o f

ab s trac t c o n s tr u c ts .

[6 m a r k s]

(d ) E x p lain th e d iff e r e n c e b e tw e e n s ta tic a lly s c o p e d an d dy na m ic a lly s c o p e d

lan g u ag e s . I llu s trate y o u r an s w e r b y g iv in g a c o n c r e te e x am p le o f c o d e

in v o lv in g p r o c e d u r e d e c laratio n s an d p r o c e d u r e c alls th at w o u ld h av e a d if -

f e r e n t e ff e c t w h e n e x e c u te d if th e lan g u ag e w e r e to b e d y n am ic ally s c o p e d

in s te ad o f s tatic ally s c o p e d .

[5 m a r k s]



Question 3

Consider the following AD A p a c k a ge dec la ra tion:

package Dates is

type Date is

record

year: Integer;

month: Integer range 1 .. 12;

day: Integer range 1 .. 31;

end record;

function add (d: Date, i: Integer) return Date is

begin

...

end;

end package;

where ‘...’ is a p p rop ria te c ode to a dd i da y s to the da te d.

( a ) G iv e a sta tem ent to dec la re a nd initia lise a v a ria b le of ty p e Date with a

v a lu e rep resenting the da te 9 th J u ne 2 0 0 6 , followed b y a sta tem ent to a dd

4 0 da y s to the stored da te.

[6 m a r k s]

( b ) S p ec ify a c om p lete a na ly sis of the a b ov e p a c k a ge dec la ra tion in term s of the

a b stra c t c onstru c ts introdu c ed in the lec tu re notes, indic a ting the a na ly sis of

the om itted p roc edu re b ody b y ‘[[B]]’ . ( H int: su b ra nge ty p es of integers

in AD A a re a na ly sed a s range(Int1,Int2), a nd fu nc tion p a ra m eters in

AD A a re lik e ‘in’ p a ra m eters of p rop er p roc edu res.)

[1 2 m a r k s]

( c ) E x p la in the c onc ep t of encapsulation. D ec la re a n ab str act ty pe in AD A tha t

c orresp onds to the Dates p a c k a ge. T he a b stra c t ty p e shou ld enc a p su la te

the defi nition of the ty p e Date, a nd defi ne a fu nc tion make to c rea te a v a lu e

of ty p e Date from a rgu m ents giv ing the y ea r, m onth, a nd da y of the m onth.

Y ou shou ld p rov ide the defi nition of make, b u t lea v e the b ody of add a s

‘...’ .

[7 m a r k s]


