In this project you will specify and implement an ADT for large integer arithmetic. Recall that the largest signed integer that a 32-bit computer system can store is 231 – 1 = 2147483647. In some application one is required to process integers larger than this value e.g. 123,456,789,123,456. The ADT that you will implement in this project could be used in such applications.

Assume that the following operations are to be performed on large positive integers only: (a) comparison – integers are compared to each other to check if one is greater than/less than the other. (b) addition – integers are added and the result is returned. (c) subtraction – one integer is subtracted from the other and the result returned.

A possible solution is to divide the large integer into smaller blocks of integers, carry out the operations on each block separately and combine the results. For example, two large integers  123456789123456 and 23456891123851 can be divided into blocks and added to each other, block by block from right to left. The blocks could be represented as lists.
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You are required to submit the following for grading in this project:

(a) Specification for various operations of ADT BigInt.

(b) Specification for various operations of ADT List that you will use to represent the big integers.

(c) Graphical representation of the BigInt showing the storage structure of the list used.

(d) A written statement explaining why you choose a particular storage structure (e.g. singly-linked, doubly-linked or circular structure) for the list.

(e) Java code implementing the ADT List.

(f) Java code implementing the ADT BigInt.

(g) A test class that uses ADT BigInt operations on some big integers.

