Homework Four

CS323 Programming Languages

Chapter Seven Problems:

1. Show the order of evaluation of the expressions of the following, assuming that there are no precedence rules except parentheses rules, and all operators associate right to left.

For example, for the expression:

a + b * c + d

the order of evaluation would be represented as

(a + ( b * (c + d)1 )2 )3
a) a * b – 1 + c

b) a * (b – 1)  / c mod d

c) (a – b) / c & ( d * e / a – 3)

d) a > b xor c or d <= 17
2. Should the optimizing compiler for C or C++ be allowed to change the order of subexpressions in a boolean expression?  Why or why not?

3. Let the C++ function fun be defined as: 

int fun(int& k)

{

   k += 4;

   return 3 * k – 1;

}

int main(void)

{

   int i = 10, j = 10, sum1, sum2;

   sum1 = (i/2) + fun(i);


sum2 = fun(j) + (j/2);

}

What are the values of sum1 and sum2:

a) Assuming NO PRECEDENCE and operands in the expressions are evaluated from left to right?

b) Assuming NO PRECEDENCE and the operands in the expressions are evaluated from right to left?

Chapter Eight Problems:

1. Explain how C#s switch statement

a) Can be safer than C++

b) Can be more dangerous than C++

2. Rewrite the following pseudocode segment using a loop structure in the specified languages:

k <- (j + 13) / 27

loop:

   if (k > 10) then goto out

i <- 3 * k –1

   
k <- k + 1

   goto loop

out:

a) Fortran 77

b) Perl

c) Ada

d) C++

3. In a letter to the editor of CACM, Rubin (1987) uses the following code segment as evidence that the readability of some code switch with gotos is better than the equivalent code without gotos.  This code finds the first row of an NxN integer matrix named x that has nothing but zero values:

for (int i =1; i<=n; i++) {

   for (int j=1; j<=n; j++)

      if (x[i][j]!= 0) goto reject;

   cout << “First all-zero row is: “ <<  i << endl;

   break;

reject:

}

Rewrite this code without gotos in C++.  Compare the readability of your code to that of the code above.

Fortran Problems

1. Write a subroutine (comments please) “shortcircuit” which proves that short circuit evaluation occurs in Fortran.

2. Write a subroutine (comments please) “printglobal”, which prints out the value of an integer global variable “global” which has been set to the value of 42 in the main program.  (HINT: Take a look at COMMON blocks).

3. Write a subroutine (comments please) “sideeffect” which proves that functional side effects occur in Fortran.  Your demonstration should include an expression which reveals the side effect.

Place your solutions for 1-3 in a single file called “hw4.f”.  Attach a hard copy of your code and a screen snapshot of the execution results to the homework assignment you hand in class.

Perl Problems

1. Describe the syntax for variable names in Perl using BNF:

2. Write a subroutine (comments please) “shortCircuit” which proves that short circuit evaluation occurs in Perl.  

3. Write a subroutine (comments please) “functionalSideEffect” which proves that functional side effects in occur Perl.  Your demonstration should include an expression which reveals the side effect.

4. What is the difference between functional side effects in Fortran and Perl?

Place your solutions for 1-4 in a single file called “hw4.pl”.  Attach a hard copy of your code and a screen snapshot of the execution results to the homework assignment you hand in class.

