CSC 415

Example Mid-Term Exam


1. Assume that you have the following: a machine M; a C compiler that runs on machine M and generates machine code M; a TAM interpreter expressed in C; and a Pascal-into-TAM compiler expressed in C.  Use tombstone diagrams to represent these language processors.  Also show how you would use these language processors to:

a. Compile the TAM interpreter into machine code;

b. Compile the Pascal-into-TAM compiler into machine code;

c. Compile and run a program P expressed in Pascal.

2. Given the following grammar:

Roman -> Number (, Number)* EOF
Number -> StartI | StartV | StartX

StartI -> I ( V | X | ( I  ( I )? )? )?

StartV -> V ( I )? ( I )? ( I )?

StartX -> X 

(where ? is 0 or 1 time, * is 0 or more times)

a. What are the tokens?

b. What are the non-terminals?

c. What is the start symbol?

d. What are the starters for each production rule?

e. The grammar is ambiguous.  Explain why.

f. Redo the grammar so it is unambiguous.

g. Show the programming stubs to implement the production rules (for either the ambiguous or unambiguous grammar).

3. There are three major phases of a compiler.

a. List and describe the three phases.

b. Describe single pass and multi-pass compilers and discuss how the three phases relate to the single and multi-pass compilers.

c. Discuss compiler design issues as they relate to single pass and multi-pass compilers.

4. Syntactic analysis consists of two parts.

a. List and describe the two parts.  Discuss how they are different.

b. Why is context-free and unambiguous grammars desired for a programming language?
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1.  



2. a) I, V, X, EOF

b) Roman, Number, StartI, StartV, StartX

c) Roman

d) Roman ( I, V, X


Number ( I, V, X


StartI ( I


StartV ( V


StartX ( X


e) Ambiguous ( StartV can derive VI or VII in two ways.


f) StartV ( V(I(I(I)?)?)?


g) Roman ()



Number()



While not EOF



Get comma



Number()


Number()



Switch Y:




I:
StartI()




V:
StartV()




X:
StartX()


StartI()



Get I



While (I or V or X)




Get Next


StartV()



Get V



Get Next



While (I)




Get I


StartX()



Get X

25





25
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A valid string is I, II, III, IV, V, VI, VII, VIII, IX, X


or


V, II, X, VII, IV
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