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1. What is the base case for a recursive function to compute xn? 

  a.  x = 0 

  b.  n = 0 

  c.  xn = 0 

  d.  x = 1 

ANSWER:   b 

FEEDBACK:     a.  Incorrect. The first structure required in recursion is the base case, the case in 

which the function will no longer call itself. For a recursive function that 

computes xn, the base case is n = 0 (not x = 0). The base case is determined by the 

value of n, not x. 

  b.  Correct. The first structure required in recursion is the base case, the case in 

which the function will no longer call itself. For a recursive function that 

computes xn, the base case is n = 0. 

  c.  Incorrect. The first structure required in recursion is the base case, the case in 

which the function will no longer call itself. For a recursive function that 

computes xn, the base case is n = 0 (not xn = 0). The base case is determined by 

the value of n, not x. 

  d.  Incorrect. The first structure required in recursion is the base case, the case in 

which the function will no longer call itself. For a recursive function that 

computes xn, the base case is n = 0 (not x = 1). The base case is determined by the 

value of n, not x. 
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2. In tail recursion, which command in the function is the recursive call? 

  a.  the first one 

  b.  the last one 

  c.  the one with the base case condition 

  d.  the one that is the sum of two terms 

ANSWER:   b 

FEEDBACK:     a.  Incorrect. In tail recursion, the last (not the first) command in the function is the 
recursive call. The returned value in the recursive call case is only the recursive 
function. 

  b.  Correct. In tail recursion, the last command in the function is the recursive call. 
The returned value in the recursive call case is only the recursive function. 

  c.  Incorrect. In tail recursion, the last command in the function is the recursive call, 
not the one with the base case condition. The base case condition leads to a 
stopping point, not a recursive call. 
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  d.  Incorrect. In tail recursion, the last command in the function is the recursive call. 
The returned value in the recursive call case is only the recursive function. The 
function may or may not contain a command that is the sum of two terms. 
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3. If recursion is not well-defined, it has no stopping case and will eventually result in a stack overflow error. 

  a.  True 

  b.  False 

ANSWER:   True 

FEEDBACK:   Correct   Well-defined recursion is a term used to describe a recursive algorithm that 
reaches an end state in a finite time and returns the same value every time it is 
used. If recursion is not well-defined, it has no stopping case and will eventually 
result in a stack overflow error. 

Incorrect   Well-defined recursion is a term used to describe a recursive algorithm that 
reaches an end state in a finite time and returns the same value every time it is 
used. If recursion is not well-defined, it has no stopping case and will eventually 
result in a stack overflow error. 
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4. What is the base case for a recursive function to compute n! (factorial of n)? 

  a.  n
2
 = 1 

  b.  n = 2 

  c.  n = 1 

  d.  n = 0 

ANSWER:   d 

FEEDBACK:     a.  Incorrect. The base case for a recursive function to compute n! (factorial of n) is n 
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= 0 (not n
2 

 = 1). The factorial of a non-negative integer n, usually written as “n!”, 
is the product of all positive integers less than n. Calculating the factorial of an 

integer does not involve squaring it. 

  b.  Incorrect. The base case for a recursive function to compute n! (factorial of n) is n 

= 0 (not n = 2). If n = 2, calculating the factorial of n will require recursion: n * 

factorial(n - 1). 

  c.  Incorrect. The base case for a recursive function to compute n! (factorial of n) is n 

= 0 (not n = 1). If n = 1, calculating the factorial of n will require recursion: n * 

factorial(n - 1). 

  d.  Correct. The base case for a recursive function to compute n! (factorial of n) is n 

= 0. The factorial of a non-negative integer n, usually written as “n!”, is the 

product of all positive integers less than n. 
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5. How many recursive calls are made in a recursive algorithm computing the Fibonacci sequence for n = 3? 

  a.  3 

  b.  4 

  c.  5 

  d.  6 

ANSWER:   b 

FEEDBACK:     a.  Incorrect. It requires 4 recursive calls, not 3. For a recursive function fib, fib(3) 

calls fib(2) and fib(1). fib(2) calls fib(1) and fib(0). The base cases are n = 0 and n 

= 1, and making two recursive calls to the function is necessary to compute a 

single number. 

  b.  Correct. It requires 4 recursive calls. For a recursive function fib, fib(3) calls 

fib(2) and fib(1). fib(2) calls fib(1) and fib(0). The base cases are n = 0 and n = 1, 

and making two recursive calls to the function is necessary to compute a single 

number. 

  c.  Incorrect. It requires 4 recursive calls, not 5. For a recursive function fib, fib(3) 

calls fib(2) and fib(1). fib(2) calls fib(1) and fib(0). The base cases are n = 0 and n 

= 1, and making two recursive calls to the function is necessary to compute a 

single number. 

  d.  Incorrect. It requires 4 recursive calls, not 6. For a recursive function fib, fib(3) 

calls fib(2) and fib(1). fib(2) calls fib(1) and fib(0). The base cases are n = 0 and n 

= 1, and making two recursive calls to the function is necessary to compute a 

single number. 
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6. Which term describes a recursive algorithm that reaches an end state in a finite time and returns the same value every 

time it is used? 

  a.  tail recursion 

  b.  infinite recursion 

  c.  well-defined recursion 

  d.  stack overflow recursion 

ANSWER:   c 

FEEDBACK:     a.  Incorrect. Well-defined recursion is a term used to describe a recursive algorithm 
that reaches an end state in a finite time and returns the same value every time it 
is used. Tail recursion is a form of recursion where the last command in the 
function is the recursive call. 

  b.  Incorrect. Well-defined recursion is a term used to describe a recursive algorithm 

that reaches an end state in a finite time and returns the same value every time it 

is used. Infinite recursion occurs when the function doesn’t reach a point where it 

stops because it is not well defined. 

  c.  Correct. Well-defined recursion is a term used to describe a recursive algorithm 
that reaches an end state in a finite time and returns the same value every time it 
is used. 

  d.  Incorrect. Well-defined recursion is a term used to describe a recursive algorithm 
that reaches an end state in a finite time and returns the same value every time it 
is used. A stack overflow error occurs when the stack doesn’t have space to store 
necessary data. Because each call of a function uses stack memory, recursive 
functions can trigger stack overflow errors when they are poorly defined. 
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7. The use of recursion enables you to create solutions using the divide-and-conquer strategy. 
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  a.  True 

  b.  False 

ANSWER:   True 

FEEDBACK:   Correct   Recursion is a technique to solve problems where the case at hand is divided into 
smaller subtasks similar to the original one, and is useful when solving a problem 
or executing a task that you can split into smaller tasks. Thus, the use of recursion 
enables you to create solutions using the divide-and-conquer strategy. 

Incorrect   Recursion is a technique to solve problems where the case at hand is divided into 
smaller subtasks similar to the original one, and is useful when solving a problem 
or executing a task that you can split into smaller tasks. Thus, the use of recursion 
enables you to create solutions using the divide-and-conquer strategy. 
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8. If a function func1 calls a function func2, which calls a function func3, which calls the func1, what kind of 

recursion is this? 

  a.  infinite recursion 

  b.  tail recursion 

  c.  direct recursion 

  d.  indirect recursion 

ANSWER:   d 

FEEDBACK:     a.  Incorrect. Indirect recursion is when a function calls to itself but in an indirect 
manner, such as in this example. Infinite recursion occurs when the function 
doesn’t reach a point when it stops. 

  b.  Incorrect. Indirect recursion is when a function calls to itself but in an indirect 
manner, such as in this example. Tail recursion is a form of recursion where the 
last command in the function is the recursive call. 

  c.  Incorrect. Indirect recursion is when a function calls to itself but in an indirect 
manner, such as in this example. Direct recursion is when the function calls itself 
directly. 

  d.  Correct. Indirect recursion is when a function calls to itself but in an indirect 
manner, such as in this example. 
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9. When using indirect recursion, you must be sure that in each cycle of going from one function to another, the 

parameters are increasing; otherwise, you may potentially enter an infinite recursion state. 

  a.  True 

  b.  False 

ANSWER:   False 

FEEDBACK:   Correct   When using indirect recursion, you must be sure that in each cycle of going from 
one function to another, the parameters are decreasing, not increasing. If they are 
not decreasing, you have a circular definition, you are not using indirect recursion, 
and you may potentially enter an infinite recursion state. 

Incorrect   When using indirect recursion, you must be sure that in each cycle of going from 
one function to another, the parameters are decreasing, not increasing. If they are 
not decreasing, you have a circular definition, you are not using indirect recursion, 
and you may potentially enter an infinite recursion state. 
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10. It is easy to solve the Tower of Hanoi puzzle, and to describe the solution, when you do so with just two or three disks. 

  a.  True 

  b.  False 

ANSWER:   True 

FEEDBACK:   Correct   The Tower of Hanoi puzzle is easy to solve and to describe the solution for when 
you have only two or three disks. 

Incorrect   The Tower of Hanoi puzzle is easy to solve and to describe the solution for when 
you have only two or three disks. 
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11. In a recursive solution to the Tower of Hanoi problem for two disks, two disk movements are required. 

  a.  True 

  b.  False 

ANSWER:   False 

FEEDBACK:   Correct   In a recursive solution to the Tower of Hanoi problem for two disks, three (not two) 
disk movements are required. One to move the top disk from A to B, one to move 
the second disk from A to C, and one to move the disk from B to C. 

Incorrect   In a recursive solution to the Tower of Hanoi problem for two disks, three (not two) 
disk movements are required. One to move the top disk from A to B, one to move 
the second disk from A to C, and one to move the disk from B to C. 
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12. Consider the problem finding a subset of {1, 2, 3, 4, 5, 6, 7, 8} in which the sum of the elements in the subset add up 

to 10. In a brute-force approach to this problem, what is the maximum possible number of subsets you would need to test 

to see if they add up to 10?  

  a.  8 

  b.  10  

  c.  256 

  d.  1024 

ANSWER:   c 

FEEDBACK:     a.  Incorrect. To find the desired solution it might be necessary to test all possible 

subsets, that is, 2n where n is the size of the original set. In this case, the original 

set has 8 elements and 2
8
 = 256, so there are 256 possible subsets to test, not 8. 

The number of possible subsets depends on the number of elements in the original 

target set (8), but calculating the number of possible subsets requires raising 2 to 

the power of this number. 

  b.  Incorrect. To find the desired solution it might be necessary to test all possible 

subsets, that is, 2n where n is the size of the original set. In this case, the original 

set has 8 elements and 2
8
 = 256, so there are 256 possible subsets to test, not 10. 

The number of possible subsets does not depend upon the target sum (10), just on 

the number of elements in the original set. 

  c.  Correct. To find the desired solution it might be necessary to test all possible 

subsets, that is, 2n where n is the size of the original set. In this case, the original 

set has 8 elements and 2
8
= 256, so there are 256 possible subsets to test. 

  d.  Incorrect. To find the desired solution it might be necessary to test all possible 

subsets, that is, 2n where n is the size of the original set. In this case, the original 
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set has 8 elements and 2
8 

= 256, so there are 256 possible subsets to test, not 

1024. The number of possible subsets is not 2 to the power of the target sum (10), 

but 2 to the power 8, which is the number of elements in the original set. 
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13. What does backtracking use to determine if the search must continue or not? 

  a.  a bounding function/condition 

  b.  a recursive case 

  c.  the base case/condition 

  d.  tail recursion 

ANSWER:   a 

FEEDBACK:     a.  Correct. Backtracking uses a bounding function/condition to determine if the 
search must continue or not. A bounding condition tells you if you must keep 
following a certain path of options or if the path you are following is no longer 
factual for a solution. 

  b.  Incorrect. Backtracking uses a bounding function/condition (not a recursive case) 
to determine if the search must continue or not. A bounding condition tells you if 
you must keep following a certain path of options or if the path you are following 
is no longer factual for a solution. A recursive function calls itself when it 
encounters a recursive case and stops calling itself when it arrives at a base 
case. 

  c.  Incorrect. Backtracking uses a bounding function/condition (not a base 
case/condition) to determine if the search must continue or not. A bounding 
condition tells you if you must keep following a certain path of options or if the 
path you are following is no longer factual for a solution. A recursive function calls 
itself when it encounters a recursive case and stops calling itself when it arrives at 
a base case or condition. 

  d.  Incorrect. Backtracking uses a bounding function/condition (not tail recursion) to 
determine if the search must continue or not. A bounding condition tells you if you 
must keep following a certain path of options or if the path you are following is no 
longer factual for a solution. In tail recursion, the last command in the function is 
the recursive call. 
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1. What is the base case for a recursive function to compute xn? 

  a.  x = 0 

  b.  n = 0 

  c.  xn = 0 

  d.  x = 1 

ANSWER:   b 
 

 

2. In tail recursion, which command in the function is the recursive call? 

  a.  the first one 

  b.  the last one 

  c.  the one with the base case condition 

  d.  the one that is the sum of two terms 

ANSWER:   b 
 

 

3. If recursion is not well-defined, it has no stopping case and will eventually result in a stack overflow error. 

  a.  True 

  b.  False 

ANSWER:   True 
 

 

4. What is the base case for a recursive function to compute n! (factorial of n)? 

  a.  n
2
 = 1 

  b.  n = 2 

  c.  n = 1 

  d.  n = 0 

ANSWER:   d 
 

 

5. How many recursive calls are made in a recursive algorithm computing the Fibonacci sequence for n = 3? 

  a.  3 

  b.  4 

  c.  5 

  d.  6 

ANSWER:   b 
 

 

6. Which term describes a recursive algorithm that reaches an end state in a finite time and returns the same value every 

time it is used? 

  a.  tail recursion 

  b.  infinite recursion 

  c.  well-defined recursion 

  d.  stack overflow recursion 

ANSWER:   c 
 

 

7. The use of recursion enables you to create solutions using the divide-and-conquer strategy. 

  a.  True 

  b.  False 
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ANSWER:   True 
 

 

8. If a function func1 calls a function func2, which calls a function func3, which calls the func1, what kind of 

recursion is this? 

  a.  infinite recursion 

  b.  tail recursion 

  c.  direct recursion 

  d.  indirect recursion 

ANSWER:   d 
 

 

9. When using indirect recursion, you must be sure that in each cycle of going from one function to another, the 

parameters are increasing; otherwise, you may potentially enter an infinite recursion state. 

  a.  True 

  b.  False 

ANSWER:   False 
 

 

10. It is easy to solve the Tower of Hanoi puzzle, and to describe the solution, when you do so with just two or three disks. 

  a.  True 

  b.  False 

ANSWER:   True 
 

 

11. In a recursive solution to the Tower of Hanoi problem for two disks, two disk movements are required. 

  a.  True 

  b.  False 

ANSWER:   False 
 

 

12. Consider the problem finding a subset of {1, 2, 3, 4, 5, 6, 7, 8} in which the sum of the elements in the subset add up 

to 10. In a brute-force approach to this problem, what is the maximum possible number of subsets you would need to test 

to see if they add up to 10?  

  a.  8 

  b.  10  

  c.  256 

  d.  1024 

ANSWER:   c 
 

 

13. What does backtracking use to determine if the search must continue or not? 

  a.  a bounding function/condition 

  b.  a recursive case 

  c.  the base case/condition 

  d.  tail recursion 

ANSWER:   a 
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