
COMP110 - Optional Worksheet 04 Name: PID:

1. In the space below, define a generic function named reverse. Given as input a generic Node named list,
reverse should return a new list (another generic Node) that is the input list reversed. In order to accomplish
this, define a new function named reverseRecur that has two parameters: a generic Node named list and a
generic Node named out. You should recursively build up out to be the reverse of list and return it. After you
have defined reverseRecur, in reverse you should return a call to reverseRecur with appropriate arguments.

For example: the list returned by reverse(cons(1, cons(2, cons(3, null)))); is equivalent to the list
returned by cons(3, cons(2, cons(1, null)));.

2. Answer the questions that follow by using the cons, first, and rest functions.

2.1 In the space below, create a list with the following data, in order, and store it in a variable called list:
Luke -> Kenny -> Cam -> Roy -> null.

2.2 In the space below, create a list with the following data, in order, and store it in variable called short.
Do not use the cons function. You should use the list variable from 2.1.
Cam -> Roy -> null.

2.3 In the space below, print out the second item in the list that is held in list from 2.1.
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3. Given the code listing below, draw an environment diagram then answer the questions that follow.

1 export let main = async () => {

2 let result = sum(3);

3 print(result);

4 };

5

6 let sum = (n: number): number => {

7 if (n <= 0) {

8 return 0;

9 } else {

10 return n + sum(n - 1);

11 }

12 };

13

14 main();

Stack
Globals

Heap

The following questions are about the state of the
program at the moment the evaluation is complete.

3.1 Including the frames for globals and main,
how many frames are on the stack when the program
is finished executing?

3.2 How many frames is the name n defined in?

3.3 How many objects or arrays are on the heap?

3.4 What is the printed output of this program
once it completes?
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4. Given the code listing below, draw an environment diagram then answer the questions that follow. The
properties l and r are short for left and right, respectively, and abbreviated only for diagramming simplicity.

1 class Node {

2 v: number = 0;

3 l: Node = null;

4 r: Node = null;

5 }

6

7 export let main = async () => {

8 let root = new Node();

9 root.v = 20;

10

11 root.l = new Node();

12 root.l.v = 10;

13

14 root.r = new Node();

15 root.r.v = 30;

16

17 root.l.l = new Node();

18 root.l.l.v = 5;

19

20 root.l.r = new Node()

21 root.l.r.v = 15;

22

23 print(has(root, 15));

24 };

25

26 let has = (n: Node, v: number): boolean => {

27 if (n === null) {

28 return false;

29 } else if (n.v === v) {

30 return true;

31 } else if (v < n.v) {

32 print("Smaller! Looking left...");

33 return has(n.l, v);

34 } else {

35 print("Bigger! Looking right...");

36 return has(n.r, v);

37 }

38 };

39

40 main();

Stack
Globals

Heap

The following questions are about the state of the
program at the moment the evaluation is complete.

4.1 How many frames on the stack are evaluating
the has function when the breakpoint is reached?

4.2 Imagine the line let b = has(root, 25));

were added after line 23, before the main function
ends. What would b’s initialized value be? To eval-
uate this line, how many calls to the has function
would be made to reach the base case?

4.3 What is the printed output of this program
when the program completes? (Ignore the previous
question’s hypothetical.)
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