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Math 61: Introduction to Discrete Structures
| Midterm #1

Instructor: Spencer Unger

J anuary 27, 2014
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Good Luck! Be sure to justify your answers!
No calculators, books or notes are allowed.

Problem | Points | Score
1 20
2 20
3 20
4 20
5 20
Total 100




1. (20 points) Let g be a fixed real number. Show by induction that the following formula

holds for all £k € N,
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2. (20 points)

(a} Throughout this problem use following sets:

A={xeZ|-3<z<17}
B={yeZ|-5<y<3}
C={zeR|2* <100}
D={weR|w< -3}
E={neN|niseven }

For each of the following statements determine whether it is true or false. Just
write 1" or F for each. '
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Parts (b) and (c) on the next page.



(b) Let.Tz{(m,n) € Nx N |m=n?} and § = {(m,n) € Nx N|m?=n}. Prove or
disprove S = T.
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(¢) Recall that P(X) is the powerset of X. Determine whether the following statement
is true or false and justify your answer: For all sets X and Y,

P(X)UP(Y)CP(XUY)
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3. (20 points) Let f : Z — Z be given by f(z) = 2z — 3 and g : Z — N be given by
g{z) = |z| -+ 4. Be sure to justify your answers.

(a) What are the domain and codomain of g o f?
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(b) Find a formula for go f.
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(¢) Is g o f injective?

(d) Is g o f surjective?
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4. (20 points) Recall that for a real number z, |z| is the greatest integer less than z.
Define R={(r,s) e Rx R | |r| = [s]}.

(a) Show that R is an equivalence relation.
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{b) What is the equivalence class of 5.57 Write your answer in proper set notation.
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5. {20 points} A company issues ID numbers to each of its employees. The employees are
broken up into 3 divisions, Divisions A, B and C. Fach employee ID begins with the
division letter that the employee belongs to. Within the divisions the IDs are arranged
as follows:

e Division A is the executive division which only has 5 members. The ID numbers
assigned are Al, A2, A3, A4 and A5.

e Division B is a division of poets whose ID numbers are the letter B followed by an
arrangement of the 7 letters J, U, S, T, I, C and E.

e Division C' is a division of computer programmers whose employee IDs are the letter
C followed by a string of 0’s and 1’s of length 8.

If each employee gets a unique ID number and all the ID numbers are used, then how
many employees does the company have? In your answer please explam which counting
principles you used and how you used them.
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