ECS 36A, Programming and Problem Solving Spring Quarter 2023

Some Recursion Problems (and a Linked List One)

1. The Fibonacci series is defined by the following formulae:

0 ifn=0
f)y =4 1 ifn=1
fn=1)+f(n—2) otherwise

Write a program to read an integer n and compute this sequence recursively..

2. The Ackermann function A(m,n) is a mathematical function of some importance in theoretical computer science.
It is commonly defined as:

n+1 ifm=0
A(m,n)=< A(m—1,1) ifm>0andn=0
A(m—1,A(m,n—1)) ifm>0andn>0

Please write a program that requests two nonnegative integers and computes A (m, n).
Warning: Use small m and n. This function gets very large very fast.

3. The program linked.c, presented in class and available on the web site, inserts items in to a linked list, in such a
way that the list is sorted after each insertion. In that program is a function called i nsert() that inserts items into
the list. It is not recursive. Rewrite it so it is recursive.

4. At the end of that same program is code to print the list (lines 142—-148). Write a recursive function to do the same
thing, but recursively, and replace the code in that file with a call to your function.
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