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Unit – I: Formal language and Regular Expressions, Context free Grammars and 
Parsing 

 
Important Points / Definitions:  
 
➢ A compiler is a software program that transforms high-level source code that is written by 

a developer in a high-level programming language into a low level object code (binary 
code) in machine language, which can be understood by the processor. 

➢ Interpreter is a program that can analyse and execute a program line by line. 
➢ Symbol Table is an important data structure created and maintained by the compiler in 

order to keep track of semantics of variable. 
➢ loader is the part of an operating system that is responsible for loading programs and 

libraries. 
➢ preprocessor is a program that processes its input data to produce output that is used as 

input to another program. The output is said to be a preprocessed form of the input data, 
which is often used by some subsequent programs like compilers. 

➢ bootstrapping is the technique for producing a self-compiling compiler — that is, 
compiler (or assembler) written in the source programming language that it intends to 
compile. 

➢ token is an object that represents something else, such as another object (either physical 
or virtual), or an abstract concept as, for example, a gift is sometimes referred to as a 
token of the giver's esteem for the recipient.  

➢ A context-free grammar (CFG) is a set of recursive rewriting rules (or productions) used 
to generate patterns of strings. ... a set of terminal symbols, which are the characters of 
the alphabet that appear in the strings generated by the grammar. 

 
Questions: 
1. Explain various phases of compiler and trace it with the program segment 
x = a + b * 60. 
2. Draw NFA for the regular expression for ab*/ab. 



3. What is Left Recursion? Eliminate left recursion from the following 
grammar:A->Ac/Aad/bd/c. 
4. Consider the following grammar 
lexp ->atom | list 
atom -> number | identifier 
list -> ( lexp_seq ) 
lexp_seq -> lexp_seq lexp | lexp 
Answer the following: 
a.Remove left recursion. 
b.Construct FIRST and FOLLOW set for the non-terminals of the resulting grammar. 
c.Construct LL(1) parsing table for the resulting grammar. 
d.Show that the resulting grammar is LL(1). 
e.Show the parsing action of LL (1) parser for the input string (a (b (2)) (c)). 
5. Define a context free grammar? Design a CFG that generates floating-point literal. 
6. Construct finite automata that accept a string w, where w is binary number divisible 
by 3. 
7. Define ambiguity. Is the following grammar ambiguous? 
E→E+ E 
E → E − E | id 
8. Draw a NFA that accept the languages that have 'a' as third symbol from right hand 
side. 
9. How to convert a regular expression to NFA? Explain with example. 
10. Construct a Finite Automata accepting all strings over {0,1} 
i) Having odd number of 0’s and 
ii) having even number of 1’s? 
11. Write about the identity rules for regular expressions. 
12. Construct a minimal DFA accepting all strings over{0,1} that do not contain 101 as a 
sub string? 
13. Explain in brief about Applications of Finite Automata. 
 
 
Fill in the blanks / choose the Best:  
1. Can a DFA simulate NDFA          [b] 
a. No. 
b. Yes 
c. sometimes 
d. depends on NDFA 
2. Which one of the following statement is FALSE?          [c] 
a) Context-free languages are closed under union 
b) Context-free languages are closed under concatenation 
c) Context-free languages are closed under intersection 
d) Context-free languages are closed under kleen closure 
3. What can be said about a regular language L over {a} whose minimal finite state 
automaton has two states?          [d] 
a) L must be {an| n is odd} 
b) L must be {an| n is even} 
c) L must be {an| n is even} 
d) Either L must be {an | n is odd}, or L must be {an | n is even} 



4. The reorganizing capability of NDFA and DFA          [c] 
a). may be different 
b). must be different 
c). must be same 
d). none of the mentioned 
5. Assume the statements S1 and S2 given as:           [a] 
S1: Given a context free grammar, there exists an algorithm for determining whether L (G) is 
infinite. 
S2: There exists an algorithm to determine whether two context free grammars generate the 
same language. 
Which of the following is true? 
a) S1 is correct and S2 is not correct 
b) Both S1 and S2 are correct 
c) Both S1 and S2 are not correct 
d) S1 is not correct and S2 is correct 
6. If P & R are regular and also given that if PQ=R, then                                                    [c] 
a) Q has to be regular 
b) Q cannot be regular 
c) Q need not be regular 
d) Q has to be a CFL 
7. Regular expression a/b denotes the set {a,b} 
8. In regular expressions, the operator ‘*’ stands for iteration. 
9. Number of states of FSM required to simulate behaviour of a computer with a memory 
capable of storing “m” words, each of length ‘n’ = 2m*n. 
10. If ∑ = {a, b, c, d, e, f} then number of strings in ∑ of length 4 such that no symbol is used 
more than once in a string is 360. 
11. How many minimum states are required to find whether a string has odd number of 0’s or 
not   2. 
 
 
 
 

Unit – II: Semantics 
 

Important Points / Definitions:  
 
➢ LR(1) parser is an LR(k) parser for k=1, i.e. with a single lookahead terminal. The special 

attribute of this parser is that any LR(k) grammar with k>1 can be transformed into an 
LR(1) grammar. 

➢ SLR parser is a type of LR parser with small parse tables and a relatively simple parser 
generator algorithm. 

➢ A shift-reduce parser is a class of efficient, table-driven bottom-up parsing methods for 
computer languages and other notations formally defined by a grammar. 

➢ A “handle” of a string is a substring that matches the RHS of a production and whose 
reduction to the non-terminal (on the LHS of the production) represents one step along 
the reverse of a rightmost derivation toward reducing to the start symbol. 

➢ When the parser starts constructing the parse tree from the start symbol and then tries to 
transform the start symbol to the input, it is called top-down parsing.  



➢ Predictive parser is a recursive descent parser, which has the capability to predict which 
production is to be used to replace the input string. 

➢ LL parser is a top-down parser for a subset of context-free languages. It parses the input 
from Left to right, performing Leftmost derivation of the sentence. 

➢ Bottom-up parsing starts from the leaf nodes of a tree and works in upward direction till it 
reaches the root node. 
 

 
Questions : 
 
1. Construct canonical parsing table for the grammar given below 
S->Aa/bAc/bBa 
A->d 
B->d 
2. Explain in detail about syntax directed translation. 
3. Write the syntax directed translation for declarations. 
4. Discuss the construction of LR parser. What are the various data structures used in LR 
parser design? Discuss the construction of ACTION[ ] and GOTO[ ] table. 
5. Write syntax directed definition to implement of a desk calculator with an LR parser and 
show the evaluation of expression ‘95*4 +5’. 
6. Describe the syntax directed translation procedure for assignment statements with 
integers and mixed types and explain. 
7. Construct LALR(1) parsers for the following grammar. 
S→L=R 
S→R 
L→*R 
L → id 
R→L 
8. Differentiate between Top down and Bottom up Parsing methods. 
9. Construct CLR parser for the grammar S->L=R,S->R,L->*R,R->L. 
10. Define Ambiguous grammar? Explain it with an Example. 
11. Construct SLR Parser for the grammar S->CC,C->cC/d. 
12. Explain syntax directed definitions. Define syntax directed definition for simple desk 
calculator. 
13. Briefly give a note on L-attributed grammars. 
14. Give a model for LR parser. Write an algorithm for LR parsing. 
15. Define Intermediate code generation. Explain abstract syntax tree with an example. 
 
Fill in the blanks / choose the Best:  
 
1. Consider a program P that consists of two source modules M1(contains reference to a 
function defined in M2) and M2 contained in two different files. [c] 
a). edit time 
b). compile time 
c). link time 
d). load time 
2. What is the similarity between LR, LALR and SLR? [a] 
a) Use same algorithm, but different parsing table. 



b) Same parsing table, but different algorithm. 
c) Their Parsing tables and algorithm are similar but uses top down approach. 
d) Both Parsing tables and algorithm are different. 
3. Running time of a program depends on [d] 
a) Addressing mode 
b) Order of computations 
c) The usage of machine idioms 
d) All of the mentioned 
4. Which of the following derivations does a top-down parser use while parsing an input 
string? [a] 
a) Leftmost derivation 
b) Leftmost derivation in reverse 
c) Rightmost derivation 
d) Rightmost derivation in reverse 
5. The process of assigning load addresses to the various parts of the program and adjusting 
the code and data in the program to reflect the assigned addresses is called  Relocation. 
6. Compute E.value for the root of the parse tree for the expression:2 # 3 & 5 # 6 &4 = 160. 
7. The action of parsing the source program into proper syntactic classes is called lexical 
Analysis. 
8. Relocating bits used by relocating loader are specified by Linker. 

 
 

Unit – III: Context Sensitive Features 
 

Important Points / Definitions:  
 
➢ An intermediate code form of source program is an internal form of a program created by 

the compiler  
➢ while translating the program created by the compiler. 
➢ The parse tree itself is a useful intermediate-language representation for a source 

program,  
➢ especially in optimizing compilers where the intermediate code needs to extensively 

restructure. 
➢ In three-address code, there is at most one operator on the right side of aninstruction; that 

is, no  
➢ built-up arithmetic expressions are permitted. 
➢ Static single assignment form (SSA) is an intermediate representation that facilitates 

certain code  
➢ optimization. 
➢ A type system is a collection of rules for assigning type expressions to the parts of a 

program. 
➢ The type of a language construct is denoted by a type expression. 
➢ A formalist called as syntax directed definition is used fort specifying translations for  
➢ programming language constructs. 
➢ An attribute is said to be synthesized attribute if its value at a parse tree node is 

determined from  
➢ attribute values at the children of the node. 



➢ An inherited attribute is one whose value at parse tree node is determined in terms of 
attributes at the  

➢ parent and | or siblings of that node. 
➢ A parse tree showing the values of attributes at each node is called an Annotated parse 

tree. 

 

Questions : 
1. Explain the specification of a simple type checker. 
2. Consider following grammar: 
E->num.num/literal/num/E%E/E+E/ E/E/ *E/ E[E] 
Construct semantic rules to find type of expression. 
3. Give an algorithm to test the equivalence of C types. 
4. What is phase structure grammar? State and explain with suitable examples,Chomsky 
classification of grammar. Give the corresponding language generated by each grammar and 
their relation. 
5. What is phase structure grammar? What is Chomsky normal form of grammar? 
Explains the steps used to reduce a CFG to CNF 
6. Describe about type expressions. 
7. Explain in brief about Inherited Attributes with an example. 
8. Discuss about Chomsky hierarchy of languages and generators. 
9. Explain about Type checking of overloaded functions and operators. 
10. Define type checking. Explain the static checking and dynamic checking. 
11. Explain the context free and context sensitive languages with their recognizers. 
12. Give an algorithm to test c Types. Which among the following expressions are 
equivalents, Justify. 
a) e1=integer → e1 
b) e2=integer → (integer → e2) 
c) e3=integer → (integer → e1) 
 
 
 
Fill in the blanks / choose the Best:  
 
1. Which of the following system software resides in main memory always? [d] 
a). Text editor 
b). assembler 
c). Linker 
d). Loader 
2. Which of the following is not a feature of compiler? [d] 
a) Converts it into machine code 
b) None of the mentioned 
c) Slow for debugging 
d) Execution time is more 
3. An example of intermediate language is [d] 
a) SNOBOL 
b) PASCAL 
c) COBOL 



d) UNCOL 
4. Linear grammar has more than one non-terminal on the right-hand side. [a] 
a). True 
b). False 
5. In Right-Linear grammars, all productions have the form: A → xB. [a] 
a). True 
b). False 
6. Parsing is also known as Syntax Analysis. 
7. In a two pass assembler the object code generation is done during the Second pass. 
8. The output of lexical analyzer is Set of token. 
 
 

 
Unit – IV: Runtime Storage and Code Optimization 

 
 

Important Points / Definitions:  
 
➢ A symbol table is a major data structure used in a compiler. 
➢ A hash table is an array with index range: 0 to TableSize – 1. 
➢ Compiler must do the storage allocation and provide access to variables and data.  
➢ Memory management  

Stack allocation  
Heap management  
Garbage collection. 

➢ Procedure calls and returns are usually managed by a run-time stack called the control 
stack. 

➢ The code produced by the straight forward compiling algorithms can often be made to 
run faster or take less space, or both. This improvement is achieved by program 
transformations that are traditionally called optimizations.  

➢ Machine independent optimizations are program transformations that improve the 
target code without taking into consideration any properties of the target machine. 

➢ Machine dependant optimizations are based on register allocation and utilization of 
special machine- instruction sequences. 
 
 

Questions : 
1. Describe the method to obtain faster access to nonlocals. 
2. Explain different principles source of optimization technique with suitable examples. 
3. Give the block diagram of organization of code optimizer. What are the advantages of 
the organization of code optimizer? 
4. What is dynamic storage allocation? Why is not static allocation sufficient for 
everything? 
5. What is activation record? Discuss the structure of a typical activation record. What do 
you mean by a layout of a activation record? 
6. Explain the machine dependent and machine independent code optimization? What are 
their advantages? How to represent the dummy blocks with no statements indicated in 
global dataflow analysis? 



7. Define Symbol table? Discuss various symbol table organization techniques. 
8. What is Heap storage allocation? Explain in detail. 
9. Discuss about the Stack allocation strategy of Run time environment with an example. 
10. What is dangling Reference in storage allocation? Explain with an Example. 
11. What is natural loop? Write an algorithm for constructing natural loop. 
12. Explain the term Run Time Support and Storage Organization. 
13. Define code optimization. Explain in detail about the Principal sources of optimization 
and optimization techniques. 

 
 
 
Fill in the blanks / choose the Best:  
 
1. The idea of cache memory is based [a] 
a) On the property of locality of reference 
b) On the heuristic 90-10 rule 
c) On the fact that references generally tend to cluster 
d) All of the mentioned 
2. What characteristic of RAM memory makes it not suitable for permanent storage? [c] 
a) Too slow 
b) Unreliable 
c) It is volatile 
d) Too bulky 
3. Compiler can diagnose [a] 
a) Grammatical errors only 
b) Logical errors only 
c) Grammatical and logical errors 
d) None of the mentioned 
4. The method which merges the bodies of two loops is [b] 
a) Loop rolling 
b) Loop jamming 
c) Constant folding 
d) None of the mentioned 
5. What does a Syntactic Analyser do? [c] 
a) Maintain Symbol Table 
b) Collect type of information 
c) Create parse tree 
d) None of the mentioned 
6. Which of the following system software resides in the main memory always [d] 
a) Text Editor 
b) Assembler 
c) Linker 
d) Loader 
7. In computers, subtraction is generally carried out by 2's complement. 
8. The load instruction is mostly used to designate a transfer from memory to a processor 
register known as Accumulator. 
9. The average time required to reach a storage location in memory and obtain its contents is 
called Access Time. 



10. A system program that set-up an executable program in main memory ready for execution 
is Loader. 
11. The computer language generally translated to pseudo-code is Assembly. 
12. Type checking is normally done during Syntax Directed Translation. 
 
 

Unit – V: Code Generation 
 

Important Points / Definitions: 
 

➢ Directed Acyclic Graph (DAG) is a tool that depicts the structure of basic blocks, 
helps to see the flow of values flowing among the basic blocks, and offers 
optimization too. 

➢ Interior nodes also represent the results of expressions or the identifiers/name where 
the values are to be stored or assigned. 

➢ Peephole optimization technique works locally on the source code to transform it into 
an optimized code. By locally,  means a small portion of the code block at hand. 

➢ Unreachable code is a part of the program code that is never accessed because of 
programming constructs. Programmers may have accidently written a piece of code 
that can never be reached. 

➢ Flow of control optimization : There are instances in a code where the program 
control jumps back and forth without performing any significant task. These jumps 
can be removed. 

➢ A code generator is expected to have an understanding of the target machine’s 
runtime environment and its instruction set. 

 
 
Questions : 
1. Explain the issues in design of code generator. 
2. Explain simple code generator with suitable example. 
3. Explain in detail register allocation and assignment. 
4. Define a Directed Acyclic Graph. Construct a DAG and write the sequence of 
instructions for the expression a + a * ( b – c ) + ( b – c ) * d . 
5. Give the sequence of three-address code instructions corresponding to the following 
fragment using the above attribute grammar for i= 1 to n step m+k do s:= s+i 
6. Explain the code generation process involving the environment of the code generator. 
Explain the steps in code generation of the expression (A + B) / C + D. Assuming two 
machine registers are available. 
7. Explain the various issues in the design of code generation. Construct the DAG for the 
following basic block. 
d:=b*c 
e : = a +b 
b:=b*c 
a:=e–d 
8. Explain in detail the generic code generation algorithm. 
9. Explain in brief about the issues in the design of a code generator. 
10. Explain reducible and non reducible flow graphs with examples. 
11. Explain the code generation algorithm and generate code for the following Expression: 



X = (a – b) + (a + c) 
12. State the issues in code generation process? Explain in detail. 
13. What is a basic block? With suitable example – discuss various transformations on the 
basic block. 

 
 
Fill in the blanks / choose the Best: (Minimum 10 to 15 with Answers) 
 
1. Grammars that can be translated to DFAs: [b] 
a) Left linear grammar 
b) Right linear grammar 
c) Generic grammar 
d) All of the mentioned 
2. The specific task storage manager performs [c] 
a) Allocation/ deal location of programs 
b) Protection of storage area assigned to the program 
c) Both of the mentioned 
d) None of the mentioned 
3. Push down automata accepts which language [b] 
a) Context sensitive language 
b) Context free language 
c) Recursive language 
d) None of the mentioned 
4. Which of these does not belong to CFG? [d] 
a) Terminal Symbol 
b) Non terminal Symbol 
c) Start symbol 
d) End Symbol 
5. Running time of a program depends on [d] 
a) Addressing mode 
b) Order of computations 
c) The usage of machine idioms 
d) All of the mentioned 
6. A regular Grammar is a CFG. 
7. Grammar that produce more than one Parse tree for same sentence is Ambiguous. 
8. The graph that shows basic blocks and their successor relationship is called Flow Graph. 
9. When a computer is rebooted, a special type of loader is executed called Bootstrap 
Loader. 
10. Relocating bits used by relocating loader are specified by Linker. 
  
 
 
 


