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B.E.
Fourth Semester Examination, May-2009

Programming Languages (CE&24-E)

Note : Atlempl any five questions,

Q. 1. (a) Discuss the various progromming language translators.

Ans. Various Programming Language Translators @ Language translators convert progrmming
source code into language that the computer processor understands (machine language). Different types of
translations must oceur [ tum programming source coue into machine language, which s made up of bis aof
binary data, The three major types of language translators are compilers, sssemblers & interpreters,

Compilers : A compiler is a special program that takes written sources code & turns it into machine
language. When a compiler executes, it analyzes all of the language statements in the source code & builds the
machine language object code. After a program is compiled, itis then a form that the preprocessor can execute
on nstruction al a time,

In some operating systems, an additional step called linking is required after compilation.

Mast high level programming languages come with a compiler. However, object code is umigue for
cach type of computer. Many different compilers exist fur each language in order to translate for each type of
computer. In addition, the compiler industry is quite competitive, so there are actually many compilers for
each langauge on each type of computer.

Assembler : A assembler translates assembly languwige into machine language. Assembly language i
one step removed from machine langauee. [U uses compuler-specific commands & structure similar w
machine language, but assembly language uses names instead of numbers,

An assembler 15 similar 1o a compler, but it 15 specific w manslating programs wrilten in assembly
lanpuage into machine language. To do this, the assembler takes basic computer instructions from assembly
language & converts them into a pattern of bits for the computer processor 10 use (o perfurm its operations,

Interpreters : Many hizh level programming languages have the vption of using an interpreter instead
of a compiler. Some of these languages exclusively use an interpreter. An interpreter behuves very differently
from compilers uf assemblers. It converts programs into machine executable from each line of source code, in
order, without looking at the entire program, an interpreter processes the program as it is being executed,

(). 1. (b} Define programming language. Explain the syntactic and semantic rules of a
programming language.

Ans. Programming Language : A programming language s an aruficial language designed w express
computations that can be performed by a machine, particularly 8 computer, Programming langauges can be
used to create programs that control the behaviour of a machine, (o express algorithms precisely., or as o mode
of human communication,

Many programming fanguages have some form of written specification of their syntax (form) &
semanlics (meaning}. Some languages are defined by a specification document.

The earliest programming languages predate the invention of the computer & were used 1o diregt the
behaviour of machines such as Jacquard looms & player pianos,

Syntactic and Semantic Rules of a Programming Language

All progrivmming languages have some primitive building blocks for the descripion of data & the
processes or transtormations apphed 10 them, These primitives are defined by syniactic & semantic rules
which describe their structure & meamng respectively.
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Syntax : A programming language’s sutface 1s known as its syntax.

The syntax of language describes the possible combinatiuns of symbaols that form a symactically
correct problem. The meaning piven 1o a combination of symbols is handled by semantics. Programming
lanpungze symax is usually defined using a combination of regular expressions & Pack us-Naur Form.

Example based on LISP :

Expression L= akom | list
atom ! = number | symbaol
number s E=] T =0 +
symbuol prElAT = -
list t1= ' "expresgion *)°

This grammar spucifies the following :

(1} an expression 15 either an atom or a list,

(ir) an atom s either a pumber or a symbol ;

(111} a number 15 an unbroken sequence of one or more decimal digits, optionally preceded by a plus or
minus E!gl"l.

{iv) a symbal 15 a tetter followed by 0 or more of any characters (exclueding whitespace ), &

{v) a list 1s matched pair of pareniheses with 0 {zero} or more expressiuns inside.

Semantics 1 The static semantics defines restrictions on the structure of valid texts that are hard or
impossible 1o express in standard syntactic formalisms. For compiled languages static semantics essentially
include those semantics roles that can be chect2d at compile time.

Examples include checking that every identifier 15 declared before it is used or that the labels on the
arms of o case statement & distingt ele. ;

().2. ia) Define **Abstract Data Types'’. What do you mean by data abstraction? Explain with
example. -

Ans. Abstract Data Types : When one considers the defimtion of a datatype in its most general form,
one sees that there are several classes of aitributes that may be distinguished, One cliss consists of those
attributes which describe the representation of the vbjects of the data type tn terms of other objects, Another
describes the implementation of the operations in terms of other operations,

Abstract type is often used in the literature to refer o a class of objec: which are defined by o
representation independent specification. Firally, il we are (o have & means foc data type abstraction, then it
should allow us w distinguish these classes. This serves w support at least 2 poals. First, it permits
authentication by checking that operations to be performed on certain objects are in fact legal. The second
poal one might call security or even secrecy. lis purpose is 1o prevent users of the data type from writing
programs which somehow -+ depend upon the types representation, rather than upon its abstract properties.

Ex. Structure Stack;

new stackl ) — stack

push (stack, stem) — stack

pop (stack) — stack

top (stack} — item

snewistack )] —» Boolean

declare sth @ stack, 1; item

pop (push (stk, i) = stk

top (push (st 1)) =1

15 new (newstack) = troe
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is new(push (stk, 1)) = false

restrictions

pop {newstack) = error

top {newstack) = error

#* An abstract specification of a stack

Data Abstraction : A data abstraction in a programming langauge 15 o mechanssm which collects
together (or encapsulates) the representation & the operations of a data type. This encapsulation forms a wall
which is int=nded to o shield the data type from impreper uses. But it also provides a *‘window' ' which allows
the user a well-defined means for accessing the data type. Thus, a data abstraction facility is more than just a
new way of defining a data type like a record, array, set or file would be in PASCAL. In addition to defining a
new lype & usually allowing vanables 1o be declared as only holding values of that type, it also shields the
representation of the type, allows implementors (o provide some uperation to the user of the type, but possibly
retain others for themselves, It usually does all this by introducing new scope rules ino a programming
language.

Q. 2. (b) Discuss ‘Names and referencing’ environment for data control in a programming
language.

Ans. Names and Referencing Environment

Referencing through a Named Data Object—A data object may be given a name when it is creater,
& the name may then be used to designate it as an operand of an operation. Alternatively, the data object muy
be made a component of another data object that has a name so that the name of the larger data object may be
used topether with a selection operation to designate the data object as an operand,

Data transmission s wsed for data control within expressions, but most data control outside of
expressions involves the use of names of the referencing names. The problem of the meaning of names forms
the central concern in data control,

Program Elements that may be Named : Each languspe differs, bul some general categaries seen in
many langauges are as follows ¢

(i} Variable names.

(it} Formal Parameter names

(i) Subprogram names

(iv) Names for defined types.

{v) Mames for defined constants

(vi) Statement labels

(vir) Exception names .

{wviiiy Mames tor primitive operations

{ix) Mames for literal constams,

Referencing Environments : Each program or subprogram has a sel of identifier associations
available for wse in referencing during its execution. This set of idemtifier associations is termed the
referencing envirenment of the subprogram. The referencing environment of a subprogram 15 ordinarily
invariant during its execution. It s set up when the subprogram activation is crested & it remains unchanged
during the lifetime of the activation. The values contained in the vanous data obiects may change, but the
associations of names with data objects & subprograms do not, The referencing environment of i subprogram
may have several components

(i) Local Referencing Environment

{11} Nonlocal Referencing Environment
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() Global Referencmg Environment

tiv) Predetined Referencing Environmemnt

Referencing Operations @ A referencing operaion is an aperation with the signature

el op ¢ id % referencing_environment — duta_object o subprogram

Where rel_op, given an dentifier & a referencing environment, finds the appropriate association for
that identifier in the environment & returns the associated data object or subprogram definition,

Local_nonlocal, & Global References : A reference to an identifier 15 a local reference if the
relerencing operation finds the association in the local environment: s o non-tocal or global reference if the
assorcration is found non-loca or global environment respectively.

.3 {a) Write short note on variable size data structures.

Ans, Varizhle Size Data Structures @ Data structure, which cannot be initialized previously ie., at
vomprle time they are called varable stzed dara structures,

Variahle sized data structures are declared at the run time.

In this type of data structures we uge variable date object which are nssigned at the run time.

Structures sre the collection of homogenous duta 1o, Sifferent data types under one name.

It means data size can be vary aceording to the requirements.

0. L (b)) Defioe “arrays' and their implementation in a programming fanguage.

Ams. Array @ Anoarray is an aggregare ol bomogenous data elements which are identified by their
posttion withan the ageregae,

A array is characterized by o name. o list o dimenstons, a type for its elements & atype & range for its
mndex set. Typically the indin set of an array is o consecutive set of integers, but as we shall see this need not
necessarily be soo [F the tndex set s the mtegers, then each dimension is defined by stating an integer lower
by & upper (ub) bound which implies that b Sub & that ub—1b + 1 15 the size along that dimension. This list
of bower & upper bounds 15 bracketed in some way, typically by square brackets or by parcatheses,

In FORTRAN. PLI or Ada we might wrte A(3.3.7) w denote the 5.3, 77element of the three
dimensional array whose name is A, In ALGOL 60, ALGOL 68 & Pascal square brackets are used for array
dimensions, e.g2., A 13, 3, 7] This has the sdvantage that there is no confusion between an array name & a
function call inan expression. :

One important Linguage desson issue 1s whether the bounds of each dimension nust be constants or can
be expressions. Inoa language such as FORTRAN where storage is allocated at compile time, these bounds
sl be constant, [n ALGOL 00, where storage s allocated dynamically, it was aatural to allow the bounds of
arciys fo be determumed at cuntiene, Thus, the lower & upper bound ol a dimension can be any arithmetic
expression which evaluares 1ooan inteper. The Pascal only allows constamt valies,

fn FORTRAN we must write:
DIMENSION ALY, BILO, 10}
where A = 1D & B - 2D Arrav,
In Pascal— Const number of days = 30
var day zaeray 1 onamber of days| of real;

In Ada-—

type SEQUENCE is array (Integer range < =) of FLOAT:

tvpe SEOQREF 15 avcess SEQUENCE;

P - SEQREF,

PoMew SEQUENTE (L. 1THIE0Y
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Where SEQUENCE = type
SEQREF = puinter

0. 4. (a) Differentiate between static and dynamic slope with example.

Ans. Difference Between Static Scope and Dynamic Scope @ A dynumic seope rule defines the
dynamic scope of each association inderms of the dynamic course of program execution. Wheress stutic scope
rule is a rule for determining the static scope of a declaration.

For example (dynamic) a typical dynamic scope role states that the scope of an assocmhion created
during an activation of subprogram P includes notonly that activation but also any activation of a subprogzram
called by T, or called by a subprogram called by P & soon Unless that later subprosram activation defines a
new Jocal assoctation for the wentifier that hides the onginal association. With this rule, the dvnamic scope of
an association 1% tied 10 the dynamic chain of subprogrm activations, '

For example, {static ), In Pascal, a static scope rule 1s used o specity that o relerence toa vartable X ina
subprogram P orefers w the declorstion of X at the beginning of F, or if not declared there, then o the
declaranon of X at the beginmng of the subprogram ) whose declaration contains the declaration of P & so
.

A language is statically scoped f the body of a procedurs s executed in the environment ol the
procedure’s definition. Thus, we can decide at compile time which binding occureence of an wdennifier
corresponds 10 a given apphied occurrence whereas o language 15 dynamically scoped i the body of &
procedure is executed in the environment of the procedure call. The environment vanes from one procedure
call to another, so we can't deaide unit run-time which binding occurrence of an identilier corresponds to a
given applied ocewmence,

With static sloping, we can detcrmine the bindimg occurmence that corresponds o o given applicd
wecurrence of identifier I, just by examining the program tex. Whereas, with dynamic scoping. the binding
pccurrence that corresponds o a given applied occurrence of identifier 1 depends on the program’s dynamic
flew of control,

(). 4. (b) DMiscuss the various parameters transmission schemes with example.

Ans, Parameter Transmission Schemnies :

(i) Call by name

(1) Call by reference

(it} Call by value

{1v) Call by value result

Call By Name : This model of parameter transmission views a subprogram call as a substitution for the
entire body of the subprogram. With this interpretation, cach furmal parameter stands for the actual evaluation
of the particular actual parameter. Just as if the actual substitutions were made, each reference o a formal
parameter requires a reevaluation of the corresponding actual parameter.

The basic call by name rule may be stated in tenms of substitution. The actual parameter is 1 be
substituted every where for the formal parameter in the body of the called program betore execution of the
subprogram begins.

Call By Reference : To transmit a data object as a call by reference parameter means that a pointer to
the location of the dita object is made available 1o 'the subprogram, At the beginning of execution of
subprogram the l-values of actual parameters dre wsed W initialize local storage locations for the formal
parameters. The data object does not change position in memory.

Call By Value : If a parameter 5 transmitted by value, the value of the ictual parameter is passed to the
called formal parameter. The implementation is simibar (o the call by reference model, except that
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(13 Onsevoking o subprogram. o call by reference parameter passes its I-value, whereas a call by value
pasumeter passes fts r-value,

{11) On reference in the subprogram, & call by reterence parameter uses the l-value stored in the formal
parameter 1o access the actue| data object, whereas in call by value, the formal parameter contiains the value
that is used.

Call By Value Result : In this, the formal parameser is a local variable (data object) of the sume dats
type as the actual parameter. The value of actual parameter is copied into the formal parameter data object at
the time of call so that the effect 15 same asif an explicit assignment of actual parameter to formal parameter
were execiied.

Vidue result parameter rransmission developed from ALGOL-W. o language developed by Micklaus
Wirth. /

Attributes of a2 Parameter

Paramatar Nama Type '

Mermory
Location

Call by Refarence
Calling Procedure

| Actual Parameter

b
Memony Lozation

| Formal Parameter Type Painter to the
value of
Called Procedure actual parameter

Memary Location

Call by Value
Calling Precedure

| Actual Parameter |-<"‘FE>—~

¥ :
Called Procedura Memary Location

F | P et T C
i ormal Param ari—< ypa>—-

Memary Location

(.5, (a) Define sequence control, What do you mean by sequence control within expressions?

Ans. Sequence Control @ The control nf the vrder of exccution of the operations (primitive, user
defined).

Sequence Control Structures

(1) Structures used in expressions (and thus within statements) such as precedence rules, parentheses.

{1i) Srructures used between statements or groups ofF statements, such as conditional, fteration.

{iii) Structures used between subprograms such as subprogrums calls, ca-routines,
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Implicit Control Vs. Explicit Control
Implicit Control : Defined by the linguage & not modified ontil user redefine i
Explicit Control : Programmer uses o redefine implicit control sequence (parenthesis)
SEQUENCE WITIL ARITUMETIC EXPRESSION
Prefix Notation 3
*2Qperators come Nirst. then the operands
g, tadh) * fe-a) = * 21 gbga
A Mo ambiguity & no parentheses needed
e Mo of arguments for an operitor must be known a prior,
*= Relatively casy to decode wsing stack mechanism,
Postfix Notation :
= An operator follows its operands e.g, {2 +b) * {e-a) =sab + ca - *
*= No ambigaity & no parenthesis needed
*¥# Relatively easy to decode using stock mechanism.
Infix Notation :
** Only suitable for binary operaticons
** For more than one infix operator, it is inherently ambiguous
** Parentheses is used to explicitly unnotute the order.
Implicit Control Rules :
## Hierarchy of operations (precedence) e.g., Ada
= %% abs, not @ Exponential absolule negation
=*/mod : Mulliplication, division,
=4 —: Unary addition & subiraction
== < = Relational
= and of xor @ Boolean Operation
* Associative :
% lefi_right associativity (+. — others)
% pight_left associativity (exponential)
% Issues in Evaluating Expressions
## Uniform Evaluation rules (eager & lazy)
Eager = evaluates the operands as soon as they appeal.
Lazy = delary evaluation of operands as late as possible.
** Side Elfects
—p i *foud XD+ say o= 1 foolx)
penerates 3
—if gach term is evaluited | * 3+ 2=F
—if o s evaluoted coly once | ¥ 3+ 1 =4
—if evaluate foulx) first 2* 3+ 2=8§
* Error Condition — Mo solution other than exceptional
* Bhort Circuit Expression — Use the characteristics of “‘and™ or “or’" operation.
Q. 5. (b) Write short note on :
(i) Recursive subprogroms {ii) Co-routines
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Ans. (i) Recursive Subprograms : A recursive subprogram is an independent unit of code that can be
used recursively from different parts of a program. In other words, a subprogram is like a function in C & o
recursive means a function calling itself,

A recursive subprograom must satisfy the following properties

i1) [t must not modify any code instructions.

i11h It must not modily global data, All variables are stored on the stack.

Advantages o wriling recursive code

i1 Can be called racursively.

(i) Can be shared by multiple processes.

(it} Recursive subprograms work much better in multithreaded.

(i) Co-routines : The co-routineg relationship between two procedures is aoe of mutual control.
Procedure P may invoke procedure  while suspending its processing, At some later potnt, O continues P at
precisely the point where P invoked Q. Now Q is suspended, but it remembers its state. P& Q may call each
other aliernately & cach time the procedure begins ot the place it last was suspended. Only the vriginad task, in
this case P, can delete Q) & reallocate its resources. A more general situation permits the oniginal procedure to
penerite many co-routines, The co-routines may all continug each other & the original procedure as well.
When a coroutine instance is creied, its activation record is placed on the stack, In SIMULA for example,
co-routines are executed immediately as they are created while in 8L 5 the user must first ereate the co-roatine
& later on provide a command which begins its execution.

(.6, (a) Discuss Heap storage management with examples.

Ans. Heap Storage Management @ This 15 o type of storage management. A heap is a block of storagee
within which picces are allocated & freed in some relatively unstructured manner. Here the problems of
storage allocaton, recovery, compaction & reese may be severe. There is no single heap storage management
technigue, but rather a vollection of techniques for handling various aspects of managmg this memaory,

The need for heap storage arises when o language permits storage to be allocated & freed at arbetrary
points during program execution, as when a language allows creation, destruction or extension of
programmer data structores at a arbitrary point. For example, in ML, two lists may be concatenated w create a
new list at any arbitrary point during execution; or the programmer may dynomically define a new type, In
LISP. a new element may be added to an existing list structure at any point, again requiring storage 1o be
allocated. In both ML & LISP, storape may also be freed at unpredictable points during execution.

It is convenient to divide heap storage management techniques in 2 categories depending on whether
the elements allocated are always of the same fixed size or of variable size. Where fixed-size elements are
used, munagement techniques may be considerably simplified compaction, in particular, is not a problem
because all availuble elements are the same size.

Heap Storage Problems

Ciet Storage = allocate(x)

Free storage - free(x)

Problems :

Dangling reference
allocate(x) ; ¥y = x;

free(xy,

=y still points to allocated
Inaceessible sturage
allowatedx )
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allocatelx ),
= first allocation 10 % now lost.
Memuory fragmentation... (next slide)

/)

.

——

et ————

Memory Fragmentation Occurs with Variable Sized Blocks

Memaory fragmentation !
allocated(a)
allocated(x );
allocatet y);
freen);
allocate{zl;
free(yn
allocate(b);

=No contiguous space for b

a

" R
_T_r i x sire
| ¥ ofb

Q. 6. (b) Differentiate between system controlled and programmer controlled storage
management with suitable example.

Ans. Difference Between System Controlled and Programmer Controlled Storage Management :
The advantage of allowing programmer control of storage management is that it is often extremely difficult
for the system to determine when storage may be most effectively allocated & freed.

The difficulty with programmer controlled storage management is twofold @ It may place a large &
often undesirable burden on the programmer & it may also interfere with the necessary system controbled
slordge management,

Programmer conlrolled storage management is dangerous to the programmer because it may lead to
sibrle ervors or loss of access w available storage.
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Programmer controlled storage management also may interfere with system controlled storage
mianagement in that special storage aeas and storage management routines may be required for programimner
controlled storage, allowing less efficient use of storage overall.

For example, the programmer can hardly be expected to be concerned wiath storage for iemporaries,
subprogram return points or other svstem data,

At best a programmer might control storage management for local data. Yet even simple allocation &
freeing of storage for data structures, as in C.are likely to permit generation of garbage & dangling references.

Q. 7. (a) Compare procedural languages with object oriented programming language using
suitable cxample.

Ans. Procedural languages enforee sequential processing of instructions object oriented languages may
implement event driven processing.

Procedural languages store all data as global while OPPs language support data encapsulation—all
related data is stored inside one object & only relevant data is shown io the user,

Facilities like function overloading & operator overloading allow you to use some numes & provide
different funcuonality which avoids personalism in naming conventions. These overload versions are easy to
use & remember.

Object orignted progriomming 15 4 methodology for modelling the real world or at least the problem
being solved, by decomposing the problem into smaller discrete pieces called objects, Whereas procedural
lunguage is w methodulogy for modelting the real world or the problem being solved, by determining the sieps
& the order of thuse steps that must be followed in order to reach a desired outcome o specific program state.

Procedural language is dependent upon the procedures whereas the object oriented programming
lunguage is dependent upon the objects & classes.

Object oriented language follows OOPs concept whereas provedural fanguape does not follows OGOPs
concept.

(.7, (b) Write short note on declaration and type checking of data structure.

Ans. Declaration and Type Checking of Data Structure : The basic concepts & concerns
surrounding declarations & type checking for data structures are similar (o those discessed for elementary
dasta vbjects. However, structures are ordinarily more complex because there are more attributes 1o specify.
For example, the C declaration float A[20]; a1 the beginning of a subprogram P specifies the following
attributes of Armay A : :

(i) Data type is an array.

(i1} Mo, of dimensions 15 one.

ity Mo, of components is 20,

{1v) Subscripts naming the rows are the integers from 0o 19,

(v} Dara type of each component is float.

Declaration of these attributes allows a sequential storage representation for A & the appropriate
accessing formula for selecting any componem All] of A 1o be determined at compile time, despite that A is
not created until entry to subporgeam Pt runtime, Without the declaration, the attributes of A would have w
be determined dynamicaily at run time, with the result that the storage representation & component accessing
would be much less efficient.

Type checking is somewhat more complex for data structures bevause component selection UPErAlIins
must be taken into account, There are two main problems

(i) Existence of a Selected Component : The arpuments to o selection operation may be of the
right-types, but the component designated may not exist in the data strociure,
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(ii) Type of a Selected Component : A selection sequence may define a complex path through a data
structure 1o the desired component.

T perform static type checking 11 must be possible to determine ot compile time the type of component
selected by any valid composite, selector of this sort,

Q. 8. Write short nofes on the following :

(a} Scalar data types

(b} Implicit and explicit sequence control

(e} Information Hiding

{d) Exception and exception handlers

Amns. {a) Scalar Data Types : These are the data types available in the openCL C programming
language used 1o create kernels that are executed on openCL device(s). The openCL C programming
language is based on the ISOVIEC 9899 ; 1999 O language specification with specific extensions &
restrictions must built in scalar daty types are also declured as appropriate tyses in the openCL APL (& header
files) thm can be used by an application.

Type in Open CL Language Deseription

Bool A conditiomal dma type which is either true or false
Char A signed two's compliment—38-bit inteper
Unsigned Char

An unsigned 8 bit integer short A sipned two's compliment 16-bit integer

Unsigned shor,
An Unsigned 16 bit integer
int Signed 2's compliment 32-hit
unsigned int
An unsigned 32 bit integer
long G-t integer
unsigned long, float ete.
(h) Implicit and Explicit Sequence Control :
Implicit sequence control —  Defined by the language & not modified until user redefine it.
Explicit sequence control —  Programmer uses (o redefine
implicit control sequence (parentheses)
** Sequence Control

= Expressions * Precedence rules (Priority)
* Associativity (L-R, R-L)
= Statements *Sequence {One Way)

* Conditzonals (Two Way)
* Tterations {Repetition}
== Subprograms i Functions or Modular Programming)
= Declarative Programming
*Functional
*Lome Programming
(¢) Information Hiding : Information hiding in computer science is the principle of segregation of
design decisions in a computer that are most Likely o change, thus, protecting other parts of the problem from
extensive mudification if the design decision is changed. The protection involves providing a stable interface
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which protects the remainder of the program from the implementation (the details that are most likely to
change.) .

The concept of information hiding was first dominated in a paper by David Parnas, *'On the criteria w
be used in decomposing systems into modules.” Published in the communications of the ACM {5 December
1972. Before then, modularity was discussed by Richard Gauthier & Stephen Pont in their 1970 book titled
Dresizning Systems Programs although modulir programming itsell had been used at many commercial sites
for many yeurs previously, especially in DO subsystems & software libravies—withowt acquiring the
‘information hiding' tag Bul for similar reasons.

(dy Exception and Exception Handlers : Exceptions priowvide o wuay to react to exceptional
circumstanees in our program by transfering control to special functions called handlers.

To catch exceptions we must pluce a portion of code under exception inspection. This is done by
enclosing that portion of code in a try block. When an exceptional crrcumstance arises within that block, an
ex-eption is thrown that transfers the control to the exception handler. I no exception is thrown, the code
continues normally & all handlers are ignored. An exception is thrown by throw keyword from inside the try
block. Exception handlers are declared with the keyword catch, which must be placed immediately after the
iry block. A throw expression accepts one parameter. which is passed as an arpument to the exceptional
handler.

Ex. #include < jostream =

using namespave sid,
int main() |
try | throw20;}
catchiint e} {
coul << ““Ap exception’” << e<< endl;
| return O:}
Output— An exception 20



