
Computer Science I 
Program 1: BigIntegers 

Please Check WebCourses for the Data and Program due dates 
 

The Problem 
The unsigned int type in C requires 4 bytes of memory storage. With 4 bytes we can 
store integers as large as 232-1. What if we need bigger integers, for example ones having 
hundreds of digits?  If we want to do arithmetic with such very large numbers we cannot 
simply use the unsigned int data type. One way of dealing with this is to use a 
different storage structure for integers, such as an array of digits. We can represent an 
integer as an array of digits, where each digit is stored in a different array index. Since 
the integers are allowed to be as large as we like, a dynamically-sized array will prevent 
the possibility of overflows in representation. However we need new functions to operate 
on these integers. In this assignment, you will develop a function to multiply arbitrarily 
large integers stored in this manner. To help you, you will be given the functionality to 
read in a large integer and add two large integers. 
 
Each integer is represented as an array of digits, where the least significant digit is stored 
in index 0, and the last index stores a non-zero number. (The only exception to this is 0, 
which is stored in an array of size 1 that has a single element storing 0.) For instance, the 
value 1234567890 would be stored as: 
 
index 0 1 2 3 4 5 6 7 8 9 
array 0 9 8 7 6 5 4 3 2 1 
 
Note: Although this seems counter-intuitive, it makes the code slightly easier, because in 
all standard mathematical operations, we start with the least significant digit. It also 
makes sense that the digit at the place 10i is stored in index i. 
 
 
Implementation Restrictions 
You must use the following struct: 
 
struct integer { 
 int* digits; 
 int size; 
} 
 
Whenever you store or return a big integer, always make sure not to return it with any 
leading zeros. Namely, make sure that the value stored in index size-1 is NOT zero. The 
only exception to this rule is if 0 is being stored. 0 should be stored in an array of size 1.  
Note that leading zeros can be in the array, but the size parameter must be set 
appropriately to eliminate them. 

 



Here are the prototypes of the functions you must write: 
 
//Preconditions: the first parameter is string that only 
//               contains digits and is 10000 digits or  
//               fewer. No leading 0s will be included 
//               unless the number represented is 0.  
//Postconditions: The function will read the digits of the 
// large integer character by character,  
// convert them into integers and return a  
//             pointer to the appropriate struct integer. 
struct integer* convert_integer(char* stringInt); 
 
//Preconditions: p is a pointer to a big integer. 
//Postconditions: The big integer pointed to by p is  
//                printed out. 
void print(struct integer *p); 
 
 
//Preconditions: p and q are pointers to struct integers. 
//Postconditions: A new struct integer is created that  
//                stores the product of the integers  
//                pointed to by p and q and a pointer to it  
//                is returned. 
struct integer* multiply(struct integer *p,  
                         struct integer *q); 
 
You may write other functions to help you with this task, such as addition. In fact, 
you are encouraged to do so. You are free to design the prototypes of these other 
functions. 
 
 



Input/Output Specification 
Your program will read input from the file, “bigint.txt”, which will specify a number of 
multiplication operations to carry out between pairs of large integers. 
 
The input file format is as follows: 
 
The first line will contain a single positive integer, n, representing the number of 
operations to carry out. The next n lines will contain one problem each. Each of these 
lines will have two non-negative integers separated by white space. The two integers on 
the line will be the two operands for the problem. You may assume that these two 
integers are non-negative, are written with no leading zeros (unless the number itself is 0) 
and that the number of digits in either of the numbers will never exceed 10000. (Note: 
Thus, the answer of the operation will never exceed 20000 digits.) 
 
You should generate your output to the screen. In particular, you should generate one line 
of output per each input case, with the following format: 
 
Problem #k: X * Y = Z 
 
where k is the problem number, starting at 1, X is the first operand given in the problem, 
Y is the second operand given in the problem, and Z is the product of the two operands. 
 
Sample Input File 
3 
4 5 
27 10 
1111111111111111111 4 
 
Corresponding Output 
Problem #1: 4 * 5 = 20 
Problem #2: 27 * 10 = 270 
Problem #3: 1111111111111111111 * 4 = 4444444444444444444 
 
 
Deliverables 
 
Turn in a single file, bigintmult.c, over WebCourses that solves the specified 
problem. Please do not make any enhancements to your program. Make sure it 
solves this specified problem exactly.  You should use the prototypes described 
earlier. 
 
Use good commenting and style.  It will be part of your grade.  Your program must 
compile and run using GCC. 


