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1. (a) What is the total computing time to first converting an NFA to DFA and then
converting the DFA to RE? Explain.

(b) Construct a DFA equivalent to the NFA, M = ({p, q, r, s}, {0, 1}, δ, p, {s})
where δ is given by the following state table. [8+8]

PS NS,INPUT
0 1

P in PS represents {p,q} P
initial state

q {r} r
r {s} -

S in PS represents p s
final state

2. Construct a Context Free Grammar(CFG) that generates all even integers up to
998. [16]

3. Describe, in detail, an operator precedence parsing with an example. [16]

4. Consider the following:
E → E1#T{E.val := E1.val ∗ T.val}
E → T{E.val := T.val}
T → T1&F{T.val := T1.val ∗ F.val}
T → F{T.val := F.val}
F → num{F.val := num.Lexval}

(a) Draw an annotated parse tree for an expression: a # b & c # d & e

(b) Compute the ‘E.val’ for root of an annotated parse tree of the following ex-
pression: 2 # 3 & 5 #6 & 4. [8+8]

5. (a) What is Type Expression? Write type Expressions for the following type

i. A Two dimensional array integers (i.e. an array of arrays) whose rows are
indexed from 0 to 9 and whose columns are indexed from -10 to 10.

(b) What is Type System? Discuss static and dynamic Checking of types? [8+8]

6. (a) What are the advantages and disadvantages of heap storage allocation strate-
gies ?
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(b) What are the advantages and disadvantages of Static storage allocation strate-
gies? [8+8]

7. (a) Define the following:

i. Basic Block

ii. Local Optimization

iii. Global Optimization.

(b) Explain about Algebraic Transformations?

(c) “Copy propagation Leads to Dead code” - Justify the statement. [6+6+4]

8. Write and explain about DAG? [16]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) What are the elements of Finite Automata? Explain

(b) Construct an NFA and DFA for the Regular Expression:
(0 + 1)*(00 + 11) 110. [6+10]

2. Construct an LL(1) parse table for the following grammar:
E → TE′

E′ → +E |∈
T → FT′

T′ → T |∈
F → PF′

F′ → ∗F′ |∈
P → (E) |a| b. [16]

3. Consider the grammar: S → (S) |a
Construct the DFA for SLR(1), CLR(1), and LALR(1) parsers and find the number
of states in each of the parser. [16]

4. Let synthesized attribute, Val give the value of the binary number generated by S
in the following grammar. For example, on input 101.101, S.Val = 5.625.
S → L • L |L
L → LB |B
B → 0 |1
Write synthesized attribute values corresponding to each of the productions to
determine the S.Val. [16]

5. Explain the following:

(a) Type checking of Expressions

(b) Translation scheme for checking the type of statements. [8+8]

6. (a) Explain the Dynamic storage allocation facilities provided by C language?

(b) What is dangling reference in storage allocation? Explain with an example.
[8+8]

7. (a) What is global data flow analysis?

(b) Write briefly about various loop optimization techniques? [8+8]

1 of 2

www.FirstRanker.com

www.FirstRanker.com



Firs
tRanker

Code No: M1922/R07 Set No. 2

8. Construct DAG for the following basic block:
d: = b+c
e: = a+b
b: =b*c
a: = e-d. [16]

⋆ ⋆ ⋆ ⋆ ⋆
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1. (a) Define Alphabets, Strings, and Languages. Give two examples of each.

(b) Consider the line number 4 of the following ‘C’ program:
int main() /* Line 1 */
{ /* Line 2 */

int i, n; /* Line 3 */
fro(i=0, i<n, i++); /* Line 4 */

} /* Line 5 */

What is the compiler’s response about this line while creating the object mod-
ule? Explain. [9+7]

2. Compute the FIRST and FOLLOW sets of each of the non-terminals for the fol-
lowing grammar:
P → AQRbe |mn |DEi
A → ab |∈
Q → q1q2 |∈
R → r1r2 |∈
D → d
E → e. [16]

3. Consider the following grammar:
E → E + T |T
T → T ∗ F |F
F → (E) |a

(a) Construct the SLR parse table.

(b) Find the moves made by the parser on the input string: a + a * a. [10+6]

4. (a) What is the necessity of creating an intermediate code form during the com-
pilation process?

(b) Describe the various forms of intermediate code highlighting the utility of each
form. [6+10]

5. (a) Write the algorithm to test structural equivalence of two type expressions s
and t.

(b) Write about type graph. [8+8]

6. Write and Explain about algorithm for construction of equivalence trees? [16]
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7. (a) Explain Briefly about the Global Optimization?

(b) Distinguish machine dependent and machine independent optimization.[8+8]

8. (a) Explain the concept of calculating cost of instructions

(b) Consider below addressing codes along with associated costs
Mode Added Cost
absolute 1
register 0
indexed 1
indirect register 0
indirect indexed 1

Compute cost of following set of statements

i. mov b, R0
Add c , R0
Mov R0,a

ii. add R2, R1
Mov R1,a

iii. Mov b , a
Add c , a. [8+8]

⋆ ⋆ ⋆ ⋆ ⋆

2 of 2

www.FirstRanker.com

www.FirstRanker.com



Firs
tRanker

Code No: M1922/R07 Set No. 4

IV B.Tech I Semester Supplementary Examinations, Feb/Mar 2011
AUTOMATA AND COMPILER DESIGN
(Electronics & Computer Engineering)

Time: 3 hours Max Marks: 80
Answer any FIVE Questions

All Questions carry equal marks
⋆ ⋆ ⋆ ⋆ ⋆

1. (a) Design a DFA that accepts the language over the alphabet, Σ = {0, 1, 2}
where the decimal equivalent of the language is divisible by 3.

(b) Compare compiler and an interpreter with the help of suitable examples. [8+8]

2. Construct the predictive parse table for the following grammar:
E → E + T |T
T → T ∗ F |F
F → (E) |xy |xz. [16]

3. Build the LALR parse table for the following augmented grammar:
A′ → A
A → (A) |a. [16]

4. (a) What is an attribute grammar? Give an example.

(b) Generate the three-address code for the following Boolean expression:
NOT ( P < Q AND R < S OR NOT ( T < U AND R < Q ) ). [6+10]

5. (a) what is meant by Structural Equivalence of type Expression? Write a function,
which will test the structural equivalence of two type expressions?

(b) Discuss briefly about type conversions. What is Coercion? [10+6]

6. (a) Explain scope of variables with a C program when program contains nested
blocks.

(b) Explain the concept of lexical scope with nested procedures with suitable
examples. [8+8]

7. Explain about Data-Flow analysis of structured flow graphs. [16]

8. Write and explain about object code forms? [16]

⋆ ⋆ ⋆ ⋆ ⋆
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