
COMP110 - WS6 - Name: PID:

1. In the space provided write a class with the
following specifications. The class is called Cat,
and it has the following properties: name (a string),
happiness (a number, initialized to 50), hungry

(a boolean, initialized to true), and purrVolume (a
number, initialized to 5). The constructor for this
class should take in one string, and assign that string
to be the name of the Cat. Cat should have a method
called pet, which has no parameters and increases
happiness by 5 and increases purrVolume by 1.
Cat should also have a feed method, which has no
parameters and causes hungry to become false, and
happiness to increase by 5. Finally, Cat should have
a method called play which again has no parameters,
and causes hungry to become true and happiness to
increase by 10. Below your class definition, write a
line of code that will initialize a new Cat object and
store it in a variable called kitty. You may choose
what value to pass to the constructor.

2. Examine the code snippet below for any errors.

1 class Car {

2 speed: number = 0;

3 color: string;

4

5 constructor(c: string) {

6 this.color = c;

7 }

8

9 let increaseSpeed(amt: number): void {

10 this.speed += amt;

11 }

12

13 let paintCar(color: string): void {

14 this.color = color;

15 }

16 }

17

18 export let main = async() => {

19 let crv = new Car();

20 increaseSpeed();

21 };

22

23 main();

2.1 Indicate the line numbers on which the errors
occur.

2.2 Rewrite the incorrect lines below so as to cor-
rect them and put the corresponding line number
in parentheses next to the correction. Should you
need to use arguments, you may use any valid argu-
ment(s) of your choice.
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3. Given the code listing below, draw an environment diagram paused at the moment line 16 is reached. For
this question and all subsequent environment diagram questions, once ANY constructor, function, or method
call is complete, its frame should be popped off the stack (erased).

1 class Node {

2 val: number = 0;

3 left: Node = null;

4 right: Node = null;

5 constructor(val: number) {

6 this.val = val;

7 }

8

9 insert(n: number): void {

10 if (this === null || this.val === n) {

11 return;

12 } else if (n > this.val) {

13 let right = this.right;

14 if (right === null) {

15 right = new Node(n);

16 // Pause here

17 } else {

18 right.insert(n);

19 }

20 } else {

21 let left = this.left;

22 if (left === null) {

23 this.left = new Node(n);

24 } else {

25 left.insert(n);

26 }

27 }

28 }

29 }

30 export let main = async () => {

31 let root = new Node(5);

32 root.insert(3);

33 root.insert(4);

34 root.insert(7);

35 print(root.left.val);

36 print(root.right.val);

37 print(root.left.right.val);

38 };

39

40 main();

Stack
Globals

Heap

The following questions are about the state of the
program when it is paused at line 16.

3.1 How many objects or arrays are on the heap?

3.2 In how many frames is the name left bound?

3.3 In how many frames is the name right bound?

3.4 Including the globals and main frame, how
many frames are on the stack?

3.5 Assuming the program completes entirely,
what is the printed output? If there is an error,
indicate only the line number at which the first error
occurs.
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4. Given the code listing below, draw an environment diagram paused at the moment line 31 is reached.

1 class Foo {

2 x: number = 0;

3 y: number = 0;

4 f: Foo = null;

5 constructor(x: number, y: number) {

6 this.x = x;

7 this.y = y;

8 }

9

10 swap(): Foo {

11 let copy = this.copy();

12 let temp = this.x;

13 this.x = this.y;

14 this.y = temp;

15 return copy;

16 }

17

18 copy(): Foo {

19 return new Foo(this.x, this.y);

20 }

21 }

22

23 export let main = async () => {

24 let n1 = 5;

25 let n2 = 6;

26 let f1 = new Foo(n2, n1);

27 let f2 = f1.swap();

28 f2.f = f1;

29 let n3 = f2.y;

30 let f3 = new Foo(n3, f2.f.swap().x);

31 // Pause here

32 };

33

34 main();

Stack
Globals

Heap

The following questions are about the state of the
program when execution is paused at line 31.

4.1 How many objects or arrays are on the heap?

4.2 In how many frames is the name temp bound?

4.3 Including the globals and main frame, how
many frames are on the stack?

4.4 What are the x and y properties for f1?
(Answer in the form x, y)

4.5 What are the x and y properties for f2?
(Answer in the form x, y)

4.6 What are the x and y properties for f3?
(Answer in the form x, y)
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5. Given the code listing below, draw an environment diagram paused at the moment line 23 is reached.

1 class Node {

2 grade: number;

3 name: string;

4 next: Node = null;

5

6 constructor(n: number, s: string) {

7 this.grade = n;

8 this.name = s;

9 }

10 }

11

12 export let main = async () => {

13 let grades: string[] = [];

14 let head: Node = new Node(97, "Hank");

15 head.next = new Node(79, "Alice");

16 head.next.next = new Node(86, "Frank");

17 head.next.next.next = new Node(93, "Beatrix");

18 fun(head, grades);

19 };

20

21 let fun = (n: Node, arr: string[]): void => {

22 if (n === null) {

23 // Pause here

24 return;

25 } else {

26 arr[arr.length] = d(n.grade);

27 fun(n.next, arr);

28 }

29 };

30

31 let d = (g: number): string => {

32 if (g > 90) {

33 return "A";

34 } else if (g > 80) {

35 return "B";

36 } else {

37 return "C";

38 }

39 };

40

41 main();

Stack
Globals

Heap

The following questions are about the state of the
program when it is paused at line 23.

5.1 How many objects or arrays are on the heap?

5.2 What is the final value of grades? You may
write the answer as an array.

5.3 In how many frames is the name arr bound?

5.4 In which frame did n point to a Node with a
grade value of 86? Begin counting from the globals
frame, which is frame 0.
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