Programming Languages
Fall 2004

Homework #1

Write a program that reads from a text file containing a single integer in the first row and a binary string in every other row.  The integer in the first row represents the number of rows that remain in the file (not including the first).  Each other row will contain at most 32 binary digits (i.e. 32 zeros and/or ones), therefore representing a positive integer that can fit in a single, unsigned 32-bit integer variable.  Your program should read these integers and display them in binary, decimal, and hexadecimal in sorted order!
To make things harder, I am placing two contrived restrictions on your code:

(1) You may not use any arithmetical operators!  (The use of bitwise operators is allowed and necessary.)  Exception: you may use unary increment or decrement operators for loop control variables.
(2) You may not use any provided printf format specifier or provided function to convert the given number to hexadecimal - you must determine and display the hexadecimal digits yourself using a recursive function!
The restrictions will be explained in more detail in class.

Your programs must compile and run on one of Cooper Union's systems (either magnum or robin).  Email me your code (to sable2@cooper.edu).
A sample run is provided on the back of the page.

Assume that the file sample.txt exists and contains the following data:

5

11111111111111111111111111111111

0

10101

1010101010101010101010

1111001110111100

Then a sample run of the program might look as follows:

Enter name of input file: sample.txt

Position # 1:

   Binary value: 0

   Decimal value: 0

   Hexadecimal value: 0

Position # 2:

   Binary value: 10101

   Decimal value: 21

   Hexadecimal value: 15

Position # 3:

   Binary value: 1111001110111100

   Decimal value: 62396

   Hexadecimal value: F3BC

Position # 4:

   Binary value: 1010101010101010101010

   Decimal value: 2796202

   Hexadecimal value: 2AAAAA

Position # 5:

   Binary value: 11111111111111111111111111111111

   Decimal value: 4294967295

   Hexadecimal value: FFFFFFFF

