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Unit – I: Introduction to Languages 

 

Important Points / Definitions:  

 

  Reasons for studying different concepts of different programming languages 

 Language Evaluation Criteria - Increased ability to express ideas, Improved background for 

choosing appropriate languages, Greater ability to learn new languages, Understand significance of 

implementation, Ability to design new language, Overall advancement of computing, 

 Compare and contrast different Programming Paradigms  

 Programming Language Implementation like Compilation and Virtual Machines. 

  Understand general Problem of describing Syntax and Semantics. 

 Compare and contrast formal methods of describing syntax - BNF, EBNF for common 

programming languages features 

 Construct parse trees for given grammar 

 Distinguish ambiguous grammars, attribute grammars with examples 

 

Questions: 

1. Define programming language? 

2. Define Syntax and Semantics? 

3. Write BNF notation for  i) For loop ii) if-else condition 

4. Describe unambiguous grammar for if-then-else? 

5. Discuss language evaluation criteria and the characteristics that affect them? 

6. Explain syntax of a “for” statement in PASCAL using BNF Notation and  syntax 

graphs? 

7. Write the syntax and semantics of each term an draw BNF notation for t h e 

following: a)For loop  b)If-else condition c)Structure definition 

8. Explain Parse trees with an example?  Design parse trees for the following 

expressions      

i) A:=B+C+A ii) A:=B*(A+C) 

 

 

 



Fill in the blanks / choose the Best:  

1. ________is testing for type errors in a given program      [B ]  

    A) Exception handling    B) Type checking    C) Type matching    D) casting  

2. Who process the program immediately before the program is compiled               [C]  

     A) Interpreter     B) Compiler      C) Pre-processor      D) None  

3. When a grammar rule has its LHS also appearing at the beginning of its RHS called      [B]  

     A) Right recursive       B) Left recursive           C) Recursion        D) A&B  

4. Which attributes are used to pass semantic information up a parse tree               [A]  

     A) Synthesized attributes  B) Inherited attributes   C) Hierarchical attributes  D)None  

5. ________ is Collection of attributes of a variable                 [A]  

     A) Descriptor  B) Receptor  C) Collector  D) none  

6.The following is the widely used programming language developed for Artificial 

Intelligence                       [A] 

     A) LISP   B) FORTRAN  C ) COBOL   D)ALGOL 60  

7. The following Type compatibility is described in Semantics                [B]  

     A) Structured  B) static   C ) denotional   D) dynamic  

8. Intrinsic attribute are the synthesized attributes of leaf nodes whose values are 

determined outside the parse tree. 

9. FORTRAN 77 language support independent compilation  

10. Backus-Naur Form is a natural notation for describing SYNTAX  

11. In a parsing, leaf node represents a TERMINAL 

12. The abstractions in a BNF description, or grammar, are often called NON TERMINALS  

13. A sentence generation is called a DERIVATION 

14. SEMANTICS defines meaning of the expression, statement or program unit.  

 

 

Unit – II: Data Types 

 

Important Points / Definitions:  

 

 A data type defines a collection of data objects and a set of predefined operations on 

those objects. One design issue for all data types: What operations are defined and how 

are they specified? 

 Java’s signed integer sizes: byte, short, int, long, C# example Enumeration Types     enum 

days {mon, tue, wed, thu, fri, sat, sun}; 

 An array is an aggregate of homogeneous data elements in which an individual element 

is identified by its position ,Indexing is a mapping from indices to elements  

array_name (index_value_list)   an element 

 A slice of an array is some substructure of that array (e.g., last row and first column of a 

matrix). A slice is not a new type but rather a mechanism for referencing part of an array 

as a unit. 

  e.g., FORTRAN 95 

 Integer.Dimention(10) :: Vector 

Integer,Dimention(3,3) :: Mat 

 Pointers provide two distinct kinds of uses: 

some of the power of indirect addressing-Addressing flexibility  

method of dynamic storage management (help access a location in the area ("heap") 

where storage is dynamically allocated) 



 A binding is an association, such as between an attribute and an entity, or between an 

operation and a symbol. Binding time is the time at which a binding takes place  

 Type checking is the activity of ensuring that the operands of an operator are of 

compatible types 

 The operator associativity rules for expression evaluation define the order in which 
adjacent operators with the same precedence level are evaluated 

  
 Typical associativity rules 

–Left to right, except **, which is right to left 

–Sometimes unary operators associate right to left (e.g., in FORTRAN) 
 A narrowing conversion is one that converts an object to a type that cannot include all of 

the values of the original type e.g., float to int 

 A widening conversion is one in which an object is converted to a type that can include at 

least approximations to all of the values of the original type e.g., int to float 
 A control structure is a control statement and the statements whose execution it controls 
 A selection statement provides the means of choosing between two or more paths of 

execution 

General form: 

if  control_expression then clause else clause 

 Multiple-Way Selection: Examples 
  

C, C++, and Java 
switch (expression) {   
case const_expr_1: stmt_1;   
…   
case const_expr_n: stmt_n;   
[default: stmt_n+1] } 

 The repeated execution of a statement or compound statement is accomplished either by 

iteration or recursion 

General design issues for iteration control statements: 

o How is iteration controlled? 

o Where is the control mechanism in the loop? 

 

Questions : 

 

1. Distinguish named type and structure type compatibility? 

2. Define widening and narrowing conversions? 

3. Define rectangular and jagged arrays? 

4. Explain about dangling pointers? 

5. Illustrate Slice of an array? 

6. Explain the different types of relational operators used in C, Ada and Understand 6 

Fortran 95? 

7. Discuss the advantages and disadvantages of mixed mode arithmetic Understand 6 

expressions? 

8. Define data type. Why every programming language supports different Knowledge 

data types? 

9. Discuss various control statements in programming languages? 

 

Fill in the blanks / choose the Best:  

 

1.Scope of static variables is _____________      [C]  

     a)With in all blocks    b) Through out the program  



     c)Local to the block in which the variable is defined d) With in two corresponding blocks  

2. The encapsulation device in C is                   [C]  

a)Iteration  b)Loop  c)File    d)Selection  

3. Ada 95 classes area new category of types called .                [D]  

a)Tagged types b)Constructor types c)Destructor types d)Package types  

4.Which of the following are set of data objects in original LISP.     [ B] 

(A) Constants, variables (B) Atom, Lists 

(C) Function, Block (D) Variable, Function 

5.The symbol “=” is used to mean         [C] 

(A) Is equal to (B) Is same as (C) Is defined as (D) Is equivalent to 

6.One of the following is a user-defined data type      [C] 

(A) Primitive type (B) Abstract data type (C) Derived (D) tagged 

7. In C based languages explicit type conversions are called CASTS 

8.In JAVA all User defined types are CLASSES 

9.DYNAMIC link is a pointer to the top of the activation record instance. 

10. Derived classes in Ada 95 are based on TAGGED types.  

 

Unit – III: Subprograms and Blocks 

 

Important Points / Definitions:  

 

 A subprogram definition describes the interface to and the actions of the subprogram 

abstraction 

 A subprogram call is an explicit request that the subprogram be executed 

 A subprogram header is the first part of the definition, including the name, the kind of 

subprogram, and the formal parameters 

 The parameter profile (aka signature) of a subprogram is the number, order, and types of 

its parameters 

 In languages like C++, Ada, formal parameters can have default values (if not actual 

parameter is passed). In C++, default parameters must appear last because parameters are 

positionally associated 

 Design Issues for Subprograms 

o What parameter passing methods are provided? 

o Are parameter types checked? 

o Are local variables static or dynamic? 

o Can subprogram definitions appear in other subprogram definitions? 

o Can subprograms be overloaded? 

o Can subprogram be generic? 

 Ways in which parameters are transmitted to and/or from called subprograms 

o Pass-by-value 

o Pass-by-result 

o Pass-by-value-result 

o Pass-by-reference 

o Pass-by-name 

 An overloaded subprogram is one that has the same name as another subprogram in the 

same referencing environment. Every version of an overloaded subprogram has a unique 

protocol 

C++, Java, C#, and Ada include predefined overloaded subprograms  



 A generic or polymorphic subprogram takes parameters of different types on different 

activations. Overloaded subprograms provide ad hoc polymorphism 

 A coroutine is a subprogram that has multiple entries and controls them itself. Also called 

symmetric control: caller and called coroutines are on a more equal basis.A coroutine call 

is named a resume 

Questions : 

 

1. Discuss generic subprograms in C++ and Java?  

2.  Illustrate with example Lua code which shows the importance of “Quasi  

Concurrency”?  

3.  Compare the parameter passing mechanisms of ALGOL and ADA?  

4.  Illustrate with suitable examples to differentiate subprograms and  

5. Define shallow and deep binding for referencing environment of sub-programs that 

have been passed as parameters. 

6.  “The design considerations of parameter passing plays a major role in a sub program 

block”, Comment on the statement.  

7.  Discuss design issues of functions?  

8. State three general characteristics of subprograms?  

9.  Show the implementation of different parameter passing methods?  

10. List design issues of subprograms? 

 

Fill in the blanks / choose the Best:  

 

1. An ___________ sub-program is one whose computation can be done on data of 

different types with different calls.       [A]  

a)Generic  b)Static  c)Overloaded   d)Dynamic  

2. _________________ does not overloaded sub-programs built in and users cannot 

write their own overloaded sub-programs       [A]  

a)C   b)Java   c)Ada    d)C++  

3. Type Inference is supported in       [D] 

      (A) C (B) JAVA (C) C++ (D) ML 

4. Name can be which of the following        [D] 

(A) Variable (B) Function name (C) Class name (D) All of the above 

5.  _______is the first part of the sub program definition          [A]  

 A) Subprogram header B) Subprogram Call  C) Active   D) none  

6.  The caller is _______________during execution of the called subprogram    [C]  

A) suspended   B) terminated  C) blocked   D) none  

7. __________________ is an implementation model for inout-mode parameters is 

which actual values arecopied.        [C]  

a) pass-by-value b) pass-by-reference c) pass-by –value-result d) pass-by-result.  

8. The process in which run method run is called ____________.    [ B]  

a) Function b) thread c) subprogram d) package  

 

9. The function defined in C++ are called as MEMBER FUNCTIONS. 

 

10. DISTRUCTOR is used to destroy a constructor. 

 

11. A COROUTION is a special subprogram that has multiple sub entries. 

 



12. In FORTRAN 77, the default parameter passing mechanism is CALL BY    

REFERENCE . 

13. The parameters that are used in calling functions are called ACTUAL 

PARAMETERS. 

14. A  GENERIC subprogram is one that takes parameters of different types on different 

activations.  

 

Unit – IV: Abstract Data types 

 

 

Important Points / Definitions:  

 

 An abstraction is a view or representation of an entity that includes only the most 

significant attributes 

 Information Hiding 

Private clause for hidden entities 

Public clause for interface entities 

Protected clause for inheritance 

 Constructors: Functions to initialize the data members of instances  

 Destructors: Functions to cleanup after an instance is destroyed; usually just to 

reclaim heap storage 

 Friend functions or classes - to provide access to private members to some unrelated 

units or functions 

 C# provides properties as a way of implementing getters and setters without requiring 

explicit method calls 

 Parameterized ADTs allow designing an ADT that can store any type elements 

(among other things) – only an issue for static typed languages 

 There are two kinds of variables in a class: 

o Class variables - one/class 

o Instance variables - one/object 

 There are two kinds of methods in a class: 

o Class methods – accept messages to the class 

o Instance methods – accept messages to objects 

 Inheritance: A subclass inherits all of the instance variables, instance methods, and 

class methods of its super class  

 

Questions : 

 

1. Discuss how dining philosopher’s problem and producer consumer problem are 

solved using concurrency in Ada? 

2. Describe the cooperation synchronization and competition synchronization in 

message passing?  

3. Compare the parameter passing mechanisms of ALGOL and ADA.  

4. Explain how Smalltalk messages are bound to methods. When does this take place? 

5.  Write a C# code to find the factorial of a number?  

6.  Discuss the different prepositions of PROLOG language.  

7.  Discuss the design issues of Abstract Data Types?  

8.  Compare Java threads with C# threads? Apply 9 9 List the applications of Logic 

programming? 



 

 

Fill in the blanks / choose the Best:  

 

1.  In Java restrictions are called                [D]   

A) Boundaries  B) Constraint   C) Limit   D) Bounds  

  

2.  The encapsulating constructs in Ada are called            [D] 

  A) Exceptions  B) Interfaces   C) Definitions  D) Packages  

3.  Concurrency can occur at _______________level          [D]  

A) kernel   B) program   C) unit   D) data  

  

4. Array Index Out of Bounds Exception is defined in _____________package    [C] 

 A) java.applet   B) java.awt   C) java.util   D) java.lang  

  

5. If local variables are stack-dynamic, advantage is _________________     [C] 

 A) De-allocation  B) allocation   C) indirect address  D) they support recursion  

  

6.  The period of time between an allocation and its subsequent disposal is called    [B ]  

A) life time  B) scope   C) binding   D) all  

 

7.  Extend CSP  COMMUNICATING SEQUENTIAL PROCESS  

  

8.   RESUME() has two predefined subclasses, IO Exception and Runtime Exception.  

  

9.  All expression in Haskell are evaluated using LAZY METHOD   

  

10.  Heap dynamic class objects are created with  NEW operator.  

  

11.  BLOCKED task is running but interrupted by some events.  

  

12.  AWT stands for  ABSTRACT WINDOW TOOLKIT   

 

13.  Predefined exceptions in Java Raised  JVM 

 

 

Unit – V: Functional Programming Languages 

 

Important Points / Definitions: 

 

 The objective of the design of a FPL is to mimic mathematical functions to the 

greatest extent possible. The basic process of computation is fundamentally different 

in a FPL than in an imperative language. In an imperative language, operations are 

done and the results are stored in variables for later use Management of variables is a 

constant concern and source of complexity for imperative programming. 

  A mathematical function is a mapping of members of one set, called the domain set, 

to another set, called the range set 

 A lambda expression specifies the parameter(s) and the mapping of a function in the 

following form 



 (x) x * x * x ,   for the function  cube (x) = x * x * x  

 A higher-order function, or functional form, is one that either takes functions as 

parameters or yields a function as its result, or both 

 Function Composition : A functional form that takes two functions as parameters and 

yields a function whose value is the first actual parameter function applied to the 

application of the second 

Form: h  f ° g , which means h (x)  f ( g ( x)) 

For f (x)  x + 2  and  g (x)  3 * x, 

   h  f ° g yields (3 * x)+ 2  

 Apply- to – all: A functional form that takes a single function as a parameter and 

yields a list of values obtained by applying the given function to each element of a list 

of parameters 

Form:     

 For h (x)  x * x 

 ( h, (2, 3, 4))  yields  (4, 9, 16) 

 Primitive  functions-Arithmetic: +, -, *, /, ABS, SQRT, REMAINDER, MIN, MAX 

e.g., (+ 5 2) yields 7  

 Numeric Predicate functions:  #T is true and ()is false  - =, <>, >, <, >=, <=, EVEN?, 

ODD?, ZERO?, NEGATIVE? 

 List Functions: CAR takes a list parameter; returns the first element of that list 

e.g., (CAR '(A B C)) yields A 

         (CAR '((A B) C D)) yields (A B) 

CDR takes a list parameter; returns the list after removing its first element 

 e.g., (CDR '(A B C)) yields (B C) 

 (CDR '((A B) C D)) yields (C D) 

 Applications of Functional Languages: APL is used for throw-away programs 

LISP is used for artificial intelligence 

o Knowledge representation 

o Machie learning 

o Natural language processing 

o Modeling of speech and vision 

Scheme is used to teach introductory programming at a significant number of 

universities 

 Modern scripting languages have two principal sets of ancestors.  command 

interpreters or “shells” of traditional batch and “terminal” (command-line) computing 

 IBM’s JCL, MS-DOS command interpreter, Unix sh and csh ,various tools for text 

processing and report generation, IBM’s RPG, and Unix’s sed and awk. 

 Microsoft has also developed a very general scripting interface (Windows Script) that 

is implemented uniformly by the operating system, the web server, and the Internet 

Explorer browser 

 The original mechanism for server-side web scripting is the Common Gateway 

Interface (CGI). A CGI script is an executable program residing in a special directory 

known to the web server program. When a client requests the URI corresponding to 

such a program, the server executes the program and sends its output back to the 

client 



 

 

Questions : 

 

1. Explain the procedural abstraction in PYTHON language? 

2. Discuss Python data types with suitable examples?  

3.  Write features of Haskell that makes very different from Scheme?  

4.  List the ways in which ML is significantly different from Scheme?  

5. Compare functional and imperative Languages?  

6. Discuss application of Functional Programming Languages?  

7.  Explain the data abstraction in Python language?  

8.  Describe the separate compilation and module library of Python language?  

9.  Discuss fundamentals of Functional programming languages? Write the features of 

LISP language?  

 

Fill in the blanks / choose the Best: (Minimum 10 to 15 with Answers) 

 

1. In PHP 2 integers are divided what is the outcome            [A]   

       A) float   B) Int    C) char   D) All   

2. CDR(CDR(A,B,C))?                      [C]  

        a)A  b)B  c)C  d)AB 

3. A _____________ expression specifies the parameter and the mapping of a function.    [C] 

        a)Beta  b)Gamma  c)Lambda  d)Sigma  

  

4. In imperative language an expression is evaluated and the result is stored in MEMORY 

LOCATION   

 

5.  Extend CSP  COMMUNICATING SEQUENTIAL PROCESS  

  

6.  In Father(BILL, JAKE)  the ‘Val’ statement binds a name to a value, but the name 

cannot be rebound to a new value.  

  

7.   SCRIPTING languages are becoming more popular due to the emergence of web-based 

applications.  

  

 

 

 


