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[1 mark] Name four types of IRs.
[2 marks]| Briefly explain the difference between ’synthesized’ and ’inherited’ attributes in SDDs with example.
[2 marks] Define a ‘leader’ in the context of constructing basic blocks and state how to identify leaders.

[3 marks] Draw a sample control-flow graph (CFG), find the dominators of all the basic blocks in the CFG. Also illustrate the
(ir)reflexive, (non)commutative, (non)transitive properties that hold for dominators.

[2 marks| Consider a C code int A[3][4]; int y; z = A[i][j];, generate the three address code for the array read statement,
assuming that C uses a column major order for storing array elements.

[2 marks] Write a doubly nested loop in C, and its CFG. Identify the back-edges. Argue why other edges are not back edges.

7. [1 mark] Consider the C code x = ***y; Write the three address code for the code.
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[2 marks] Write a C code that leads to a loop without any backedge. Show the CFG, loop, and argue why there is no backedge.

[1 mark] Which of the following is not stored in a symbol table while compiling programs written in grammar G?

a) Line numbers of the program statements in the programs accepted by G.

(
(b)  Types of the variables in programs accepted by G
(¢)  Associativity of Operators in G
(d)  Number of loops in the programs accepted by G
[1 mark] Which of the following are in three-address codes?
a) if x goto L
b) X = -c;
c) x=a? b: c;
d)  All of the above

[1 mark] Which of the following is/are valid three-address code instruction(s)?

(
(
(
(

a) tl=a+b

(

(b) a+b=c

(¢c) tl=a-+b+c
(d) a=calp

mar orresponding to the two C statements if (a > x = 1; else x = 2; y = x;, how many basic blocks are
1 k| C ding to the two C stat ts if ( b) 1; el 2; y h basic block
generated?

(@) 1

b) 3
() 2
@ 4

[1 marks| For the code x = a * b + ¢; y = a * b * c;, what is the minimum number of temporary variables needed in
three-address code?

(@) 0
(b) 1
(¢) 2
(d 3

[1 marks] What is the closure of {S — a - A} in LR(0) parsing for S — aA, A — bBle, B — ¢?

[2 marks] Generate three-address code for the following code; Don’t optimize the code.
do { x = x + 1; if (x < 5) continue; y = y+1; } while (x < 10);

[2 mark] Construct the canonical states for the LR(0) parsing of S — aA, A — bAle.
It is ok to have the item(s) by omitting the e.

[1 marks| For the grammar S — Aa, A — bAle, compute the LR(1) items for the start state Io.



