Homework Assignment 1
Due: Friday, September 19, 2025, 11:59 p.m. Mountain time
Total marks: 25

Policies:

For all multiple-choice questions, note that multiple correct answers may exist. However, selecting
an incorrect option will cancel out a correct one. For example, if you select two answers, one
correct and one incorrect, you will receive zero points for that question. Similarly, if the number
of incorrect answers selected exceeds the correct ones, your score for that question will be zero.
Please note that it is not possible to receive negative marks. You must select all the correct
options to get full marks for the question.

This PDF version of the questions has been provided for your convenience should you wish to print
them and work offline.

Only answers submitted through the Canvas quiz system will be graded. Please do
not submit a written copy of your responses.

Question 1. [1 MaARK]

Is the following True or False. R3 is a set.

Question 2. [1 MARK]
Is the following True or False. (((1,2),3),((1/2,1/3),1/4)) is a tuple.

Question 3. [1 MaARK]

Is the following True or False. A tuple can have duplicates.

Question 4. [1 MARK]
Which of the following is an element of N4?

a. (1,2,3,4)
b. (1,2,3)
c. (1,2,3,4,5)
d. (1,2,3,7)

Question 5. [1 MARK]
Which of the following is an element of X x ) where X = R3 and ) = R?

a. (1,2,3)

b. ((1,2,3),(1,2,3))
c. ((1,2,3),4)

d. (1,2)
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Question 6. [1 MARK]

Let D = ((x1,%1),-- -, (Xn,¥n)) where x; € R% and y; € {0,1} for all i € {1,...,n}. Then, how
would you write the set of all possible D?

a. (R4 x {0,1})"
b. (X x Y)" where X =R% and Y = {0, 1}
c. {(z1,...,2) |z €ERIXR, i€ {l,...,n}}

d. {((x1,91), -+, (%0, 9n)) | xi €R, i € {0,1}, i € {1,...,n}}

Question 7. [1 maARk]

Suppose you wanted to keep information of houses being sold. You decide to use two features to
represent each house and to keep track of the price (an element of [0,00)) it was sold at. The
first feature was the number of rooms (a natural number), the second feature was age (an element
of [0,00)). How would you write the set of all possible houses that are represented in this way?
Elements of this set should look like ((z1,z2),y) where x; represents the number of rooms, x5
represents the age, and y represents the price.

a. (N x[0,00)) x [0,00)
b. N x [0, 00)
c. (Nx[0,00)) x N

d. R? x [0, 00)

Question 8. [l MARK]

Let f: R3 x R® — Y be such that f(x,w) = x'w, where x,w are vectors. If x = (1,4,2)" and
w = (1,2,3)", then what is f(x,w)?

(Do not write your answer as a fraction. Instead, express it as a decimal number, rounded to two
decimal places if necessary. For example, write 0.33 instead of 1/3.)

Question 9. [l MARK]

Let f:R — Y be such that f(z) = 4 + x2. What is the range of f, and what is a valid codomain
y?

a. The range of f is [4,00), and a valid codomain is R.
b. The range of f is [0,00), and a valid codomain is [0, c0).
c. The range of f is [4,00), and a valid codomain is [4, c0).

d. The range of f is R, and a valid codomain is R.

2/
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Question 10. [1 mMARK]

A polynomial of degree 3 or less is a function that looks like f(z) = ag + a12 + asz? + azx3, where
ap,ai,az,as € R are considered to be fixed constants (i.e., they are not variables of the function f).
Which of the following is a set containing exactly all the functions that are polynomials of degree
3 or less?

a. {f|f:R— R where f(z) = ao + a1z + a2z? + az2® and ag, a1, az, az € R}
b. {f|f:R— R where f(z)
(z)
(z)

ao + a1z + asx? + azz® and ag, a1, az, a3z € N}

c. {f|f:R— R where f(x

ao + a1z + azx? and ag, a1, as € R}

d. {f|f:R — R where f(z) = ag + a1x + ax? + azz® + aqx* and ag,ay, as, a3, aq € R}

Question 11. [1 maARK]

Which of the following is a function
A:(RxR)" = {f|f:R—=Rand f(z) = 2w, w e R}

where n = 27

a. A((a,b), (¢, d)) = f where f(z) = az + b
b. A((a,b), (c,d)) = f where f(z) =

c. A((a,b), (c,d)) = f where f(z) = azx +d
d. A((a,b), (c,d)) = f where f(z) = (ab+ cd)z

Question 12. [1 mMARK]

Let f(z,w) = zw where x,w € R. What is the partial derivative of f(z,w) with respect to w?
a. T
b. w
c. T+w

d. 1

Question 13. [1 MARK]

Let £(9,y) = (§ — y)? where ¢,y € R. What is the partial derivative of £(,y) with respect to §?

a. 2(9 —y)
b. (§—y)
c. 2y

d. —2y
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Question 14. [1 mMARK]

Let £(9,y) = (§ — y)? where §,y € R. Let f(xz,w) = zw where z,w € R. What is the partial
derivative of ¢(f(x,w),y) with respect to w?

a. 2z(zw — y)
b. 2(zw — y)
c. x

d. 2zw

Question 15. [l MARK]

If X ={1,2,3}, what is £ > .y @7
(Do not write your answer as a fraction. Instead, express it as a decimal number, rounded to two
decimal places if necessary. For example, write 0.33 instead of 1/3.)

Question 16. [1 MARK]

If X = (x1,...,2,), how would you write the sum over all z € X'?

a. iy Ti
b. [[ex
.fxmdw
d. D> ex?

o

Question 17. [1 MARK]

Let X = (z1,...,2zy). Let f(x,w) = xw where z,w € R. How would you write the sum of f(z,w)
over all x € X7

a. > Tw
b. w) | x
C W

d. w H?:l Xy

o

Question 18. [1 mMARK]

Let D = ((z1,91)s- -+, (Tn,yn)). Let £(§,y) = (§ — y)? where g,y € R. Let f(z,w) = zw where
z,w € R. How would you write the sum of ¢(f(z,w),y) over all (z,y) € D?

a. Z?:l(gi - yz’)Q

b. Z?:l(l‘iw - yi)2
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C. Yoy Wy
d. H?:l(xiw - yi>2

Question 19. [1 MARK]

Let L(z1,...,2n) = LS % where z; € Rforalli € {1,...,n}. Let £(3,y) = (§ —y)? where §,y €
R. Let f(z,w) = 2w where 2, w € R. What is the partial derivative of L(£(f(z1,w),y1), ..., 2(f(Zn, w), yn))
with respect to w?

a. 230 mi(ziw — y;)
b. Y wi(ziw — yi)
c. % Yo 2(wiw — ;)

d. 23770 | mw

Question 20. [1 MARK]
Let f(z,y) = xy where z,y € R. What is

> fa,y)

yey
where Y = {1,2,3}?
a. 6z
b. 6
c. 6y
d. z

Question 21. [1 mark]
Let f(x,y) = xy where z,y € R. What is

| S swmde= [ |3t | do

yey yey

where Y = {1,2,3} and X = [0, 5]?
(Do not write your answer as a fraction. Instead, express it as a decimal number, rounded to two
decimal places if necessary. For example, write 0.33 instead of 1/3.)

Question 22. [1 MARK]
Let f(z,y) = xy where z,y € R. What is

/ fz,y)dy
Yy
where Y = [1, 3]7

5/
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a. 4x
b. 6x
c. 2x

d. x

Question 23. [1 mark]
Let f(z,y) = xy where z,y € R. What is

/X/yﬂx,y)dydx:/X(/ym,y)dy) dx
i

where Y = [1,3] and X = [0, 5]7
(Do not write your answer as a fraction. Instead, express it as a decimal number, rounded to two
decimal places if necessary. For example, write 0.33 instead of 1/3.)

Question 24. [1 mark]

Let X be a discrete random variable uniformly distributed with outcome space X = {3,5,7,9}.
The probability mass function (pmf) of X is given by p(x) = % for each x € X. What is the
probability of the event that X is either 5 or 97

(Do not write your answer as a fraction. Instead, express it as a decimal number, rounded to two
decimal places if necessary. For example, write 0.33 instead of 1/3.)

Question 25. [1 MARK]

Let Y be a continuous random variable uniformly distributed with outcome space ) = [2,10]. The
probability density function (pdf) of Y is given by p(y) = % for y € [2,10]. What is the probability
of the event that Y lies between 4 and 77

(Do not write your answer as a fraction. Instead, express it as a decimal number, rounded to two

decimal places if necessary. For example, write 0.33 instead of 1/3.)



