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Math 61 Mon, Oct 22, 2018

Midterm 1

B Last Name: I/\ (\\or

1\ First Name: DCW\ e\
Student ID: 004156139

Section: Tuesday: Thursday:

2B TA: Alex Mennen

2A
B : Van Latimer
@) 2 TA: Van Lat

Instructions: Do not open this exam until instructed to do so. You will have 50 minutes
. to complete the exam. Please print your name and student ID number above, and circle the
number of your discussion section. You may not use calculators, books, notes, or any
other material to help you. Please make sure your phone is silenced and stowed where
3 you cannot see it. Remember that you are bound by a conduct code, and that you may not
3 look at anyone’s paper or let anyone look at your paper. You may use any available space on
the exam for scratch work. If you need more scratch paper, please ask one of the proctors.
There is some scratch paper at the back of the exam. Please circle or box your final answers.

Please get out your id and be ready to show it when you turn in your exam.

Please do not write below this line.
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3 1. (10 points) 1. If Ris a partial order on a set Xiithen Ris necesjsanly
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(a) A function. Bl antisy~m .
J (b) Symmetric i e Qg ) ) “\ u Z) (2 }) ,
(© A partial order @i g (/@@‘1//) Lo %

(d) An equivalence relation
| 4 2. If X has 5 elements and Y has 3 elements, the number of relations

from X to Y is: Eo 9 -
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(a) more that 10 but less than 50 £ ;é :
{®) more than 50 but less than 100 ’ \?( 1G2) i
(c) more than 100 but less than 200 : 0y X
A7

(d) more than 200
4. The function f : {a,b}* — {a,b}* (X* is the set of strmgs in X)
defined by f(a) = aa is: § Gl B/ Y,

(2) onto but not one-to-one w& |
ey .,/3;(13) one-to-one but not onto £la) = o & A
SOkt

: ‘W’ () onto and one-to-one : i«
' ne1ther one-to-one nor onto AN ol A
), {1 z 3 4} then the relation R = {(2,3), (3,2), (2 2)} is:




2. In this question write down your answer, no need for any justification.
Please leave answers in the form of factorials, C(n,m) or (), P(n,m),
and with exponents instead of multiplying the answer out.

(a) (2 points) What is the coefficien 248 in (2z — 3y)®?

2 pointsj Wha fsc i n%lmber of ways to arrange seven math majors
S and five CS majors in a line, if the CS majors will not stand next to

each other? P S (i \@} .
AR e L3 © -
608 585

(c) (2 points) What is the number of ways of rearranging the letters of

COMBINATORICS? gl /

G

(d) (2 points) What is the number of one-to-one functions from {1,2,3}
to {a, b, ¢, d, e} such that a and b are both in the range of the function?

(e) (2 points) What is the number of way to distribute 11 identical
acorns between 3 different squirrels?
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3. Consider the relation on the real numbers defined by :cRy ifz—yisan
integer.

(a) (6 points) Show that R is an equivalence relation.
oguivalinte = b’B re Blegivey Yonmsibive | Symma bri
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(b) (4 points) Write down 3 distinct elements in the equivalence clas;of

1/4. /
/ /

[_\\.\\‘:{Ug\z,z's’\zfzs \ \/ :




4. (a) (5 points) Show thatif f: X — Y and g: Y — Z are functions and
f and g are both onto, then g o f is onto. Justify your work!
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‘% (b) (5 points) Show that ", 2¢(%) = 3" (remember () means the same
thing as C(n,i)). Justify your work!
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n(n2+ 1)> . Be sure

5. (10 points) Use induction to show that 3", % = (

to show your work and justify your answer.
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