Programming Paradigms

Midterm Exam
2nd Trimester, 2004-05

This exam is open-notes and you may consult any references we have used in class, although you should work alone.  Submit your answers by email before 10pm today.

I. Imperative Programming

1. Provide advantages and disadvantages of implementing modular programming using handles versus using structures.  Use the multiple stacks example in your discussion.

2. Discuss why prototypes are necessary in C.  In addition, discuss why prototypes are not necessary in Java.

3. The operators && and & have different treatments in C and Java. Describe the differences particularly when the operands are ints or booleans.

4. Provide one example each of binding that occurs on language definition time, compilation time, and execution time.

5. Both variables and routines have l-values and r-values.  What is the meaning of an l-value for a variable?  What is the meaning of an l-value for a routine? What is the meaning of an r-value for a routine?

II. Functional Programming

1. Give the Lambda-calculus delta-definitions of "true", "false",
and "and". and prove that
"and true false = false"

2. Give two reduction sequences for the following beta-reducible
lambda-expression:
  
(\y . \z . w) ( (\x . x  x) (\x . x  x) )

3. State the "Normalization Theorem" and give a brief explanation
of its meaning.

4. State "Church's Theorem", and give a brief explanation of its
meaning.

5. Write a Haskell function "max L" which returns the numerically
largest element of list L.  For example, max [5,4,0,7,3] returns
the value 7.

