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General Information

In the course we will explore various applications of mathematics.
The main objective is to develop your mathematical thinking and
problem solving abilities. During the semester we will work on
different real-life mathematical problems such as: determining a
winner in elections, finding efficient route, studying population
growth etc..

Instructor:

Artem Dudko, artem.dudko@stonybrook.edu

Lectures: MWF 9:00-9:53am, Harriman Hall 137

Office hours: W 10:00-12:00am, Math Tower 3114, and W 12:00-
1:00pm, Math Learning Center, Math Tower S-240A

Teaching assistants:

RO1, W 5:30-6:23pm, Library N4072, Rayne Goldberg,
rayne@math.stonybrook.edu

R02, M 1:00-1:53pm, Physics P127, Fangyu Zou,
fangyu.zou@stonybrook.edu

R0O3, Th 1:00-1:53pm, Library N4072, Fangyu Zou

Textbook: Excursions in Modern Mathematics, by Peter
Tannenbaum (8th edition, preferably)

Assignments: There will be weekly homework assignments (with a
few exceptions) posted on the course web page due on
Wednesday. You should hand in your assignments to the instructor
at the end of Wednesday classes. Each homework will consist of
several problems two or three of which will be graded (but you don't
know which, so expected to do all of them). The first homework
assignment will be due on September 7. Also, there will be also
recommended problem sets. The focus of the course is on learning
how to recognise, formulate and solve mathematical problems,
therefore it is highly recommended that you work on recommended
problems as well (even though it is not for grading).

Tests:



Midterm Il: Monday, November 2, in class. TBA.

Midterm I: Monday, October 5, in class. It covers sections 1,2,3 and
5 of the course book. There will be 4 problems of the same type as
homework problems and a few multiple choice type questions.
There will be a review session on Wednesday, September 30, 5-
7pm in Melville Library W4525.

Last day of classes: Friday, December 4.

Final Exam: Wednesday, December 9, 8:30pm-11:00pm, Harriman
137 (the classroom). The review will be on Monday 3:30pm-5:30pm
in the library building, W4550. For the final exam you need to know
everything we learned after midterm 2 (6 problems + 4 multiple
choice questions for this part):

Credit card debt, Installment loans (Section 10.4); Fibonacci
numbers, Golden ratio, Binet's formula, sum of the first Fibonacci
numbers and their squares, Gnomons (Chapter 13); Sample spaces
and events, Probability rules, Permutations and combinations,
Equiprobable and Non-equiprobable spaces (Sections 16.1-16.3;
notice that the topics of Odds and Expectations are not included in
the final); and the following topics from the material covered by the
midterms:

Plurality with Elimination method, Shapley-Shubik power and
Method of Sealed Bids (2 problems);

Cheapest Link Algorithm, Exponential Growth Model and
Compound Interest (2 problems).

Course grade is computed by the following scheme:
Homework: 20%

Midterms: 40%

Final Exam: 40%

Letter grade cutoffs:
85-100 A

80-85 A-

75-80 B+

65-75 B

60-65 B-

55-60 C+

45-55 C

35-45D

0-35F

Information for students with disabilities

If you have a physical, psychological, medical, or learning disability
that may impact your course work, please contact Disability Support
Services at (631) 632-6748 or
http://studentaffairs.stonybrook.edu/dss/. They will determine with
you what accommodations are necessary and appropriate. All
information and documentation is confidential.

Students who require assistance during emergency evacuation are



encouraged to discuss their needs with their professors and
Disability Support Services. For procedures and information go to
the following website:
http://lwww.sunysb.edu/ehs/fire/disabilities.shtml

Copyright 2008 Stony Brook University



MAT 118 Homework assignments.

The exercises (unless stated otherwise) are from the course book ” Excursions
in modern mathematics”, 8th edition, by Peter Tannenbaum. They can be
found at the end of the corresponding chapter. Only 2-3 problems from each
assignment will be graded, but you don’t know which and are expected to
do all of them. It is recommended that you read the corresponding chapters
before doing the problems. Recommended problems are not for grading, but
for practicing purposes.

HW1 (due on Wednesday, September 9):
Chapter 1, problems 3, 13, 23, 33, 43, 53.
Recommended problems: 7, 17, 27, 37, 47, 57.

HW?2 (due on Wednesday, September 16):
Chapter 2, problems 2, 6, 12, 20 (a) and (d), 27, 29.
Recommended problems: 7, 13, 26, 30, 36.

HW3 (due on Wednesday, September 23):
Chapter 3, problems 2, 13, 15, 36, 43, 54.
Recommended problems: 4, 14, 18, 39, 44, 59.

HW4 (due on Wednesday, September 30):
Chapter 5, problems 4, 9, 14, 26, 29, 35.
Recommended problems: 8, 16, 19, 34, 37.

HW5 (due on Wednesday, October 14):
Chapter 6, problems 2, 11, 17, 19, 31, 33.
Recommended problems: 4, 6, 15, 23, 28.

HW6 (due on Wednesday, October 21):
Chapter 9, problems 2, 8, 12, 20.
Recommended problems: 5, 10, 13, 22.

HWT7 (due on Friday, October 30):
Chapter 9, problems 26, 29, 38, 47, 54, 56.
Recommended problems: 24, 31, 40, 49, 58, 60.

Chapter 10 recommended problems: 3, 6, 13, 21, 26, 32, 33, 34

Remark: in problems 33 and 34 in case of investment compounded annually
for a term which is not a whole number round it down, since a fraction of a
year would not generate any interest.



HWS8 (due on Wednesday, November 11):
Chapter 10, problems 38, 40, 51, 53.
Recommended problems: 36, 47, 52, 56.

HW9 (due on Friday, November 20):

Chapter 13, problems 4, 18, 35, 45 and the following

Problem A. Find the sum of the first 25 Fibonacci numbers.

Problem B. Draw a picture explaining why the sum of the squares of the first
six Fibonacci numbers is equal to the product of the sixth and the sevenths
Fibonacci numbers: FE + Fj + Fs + F7 + F2 + F§ = FeI.

Recommended problems: 3, 13, 15, 37, 44 and the following

Problem C. Find the sum of the squares of the first 25 Fibonacci numbers.

HW10 (due on Monday, November 30):
Chapter 16, problems 1, 6, 14, 39, 41, 44.
Recommended problems: 3, 7, 16, 40, 45.
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1. The following table shows the preference schedule for an election
with four candidates (A, B, C and D). Use the pairwise comparison
method to find the complete ranking of the candidates.

Number of voters 5 4 7 3 2
1st C A D D B
2nd B B B |C |C
3rd A D A|iB |D

- 4th D C C|A |[A
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2. Find the Banzhaf power distribution of the weighted voting system

[11:6,5,3,2]. You can leave the answer in the form of a simple fraction
(like 2).
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3. John and Rita are getting a divorce. They decide to split the house
using the method of sealed bids. John’s bid on the house is 400, 000.
Rita’s bid is 600, 000. Describe the outcome.
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4. A security guard is hired to patrol the streets of a neighborhood. A
schematic picture of the neighborhood is shown below (lines represent
streets). Is it possible to find a route for security guard covering each
segment of the street exactly one time? The route can start and end
at different points. If there is such a route then find it.

@ O




]

5. In each of the following multiple choice questions circle the correct
answer.

1) The majority fairness criterion says that:

a) a candidate that beats each of the other candidates in a pairwise
comparison should always be the winner;

@ a candidate with more than half of first place votes should always
e the winner;

¢) there is no such fairness criterion;

d) plurality method is the best method to determine a winner in an
election.

2) A sequential coalition is:
a) the Shapley-Shubik power of the weighted voting system;

b) a coalition which has the total number of votes sufficient to pass a
motion;

c) a coalition which has a veto power;

@ an ordered list of the players of a weighted voting system.




3) Which of the following statements is FALSE:

a) in a fair-division game with N players a share is called fair for a
player P if its value for P is at least = #th of the total value of assets;

@“) if the set of assets can be divided in infinitely many ways and in
arbitrarily small parts the fair division game is called indifferent;

c) a fair-division method guarantees that each player gets his/her fair
share;

d) the method of markers is a discrete fair-division method.

4) Which statement is FALSE about a simple clique with 10 vertices
(each of the vertices is connected by exactly one edge to each other):

a) it has no bridges;

b) it has an Euler path;
¢) it is connected;

d) the degree of each vertex is 9.







Mot 8 Fall 2005 | Macdteu 2
Redows o

deoklon §.4  CGulinizing oand
Sewi - Galouring qoply

% 1) Wéa/hﬂ"'\ Ly thet
B o« M RWJ/\Z/@( J?O(U'ebcw u)—‘e/bt

0 t@OLW‘EoMVkLWMMLOU)%(M

tub  Wete .

Cdon o?w. (o rao«ff Tt o & by ol
Jerkts LMWMW@OQ-"Q JMLCM to ﬁu\pe
e optiual  coneudl (e [’DWH‘) J‘Z%h

ap—EE

Q‘A(,ow«yf& Foud  ann Lok ) Wk
£) cicuit JM‘W\g e o b




yAay

WCW MU auw 0O OOQOQJOJ{?CM-
| o ) Mewdl to de-tulinda

( O_OQ,OO»
@mmm







“

! /CIB'- g45 +§¥l0=D]
A D - lot 3 sH=(8
) JA




-

Ondin « B &, A,D,®& (er B, DACSH)

ng%é. o W&%@zm “

- L A1s,C D, . ’
Sty G euding ot D and oritivg oL
‘ oy | o) NN A V&aﬂ)@do\? A A

Q) RNMA, o CLA.

T, 10



T
c&a,Q o
€

(9 |
WG

A 10
B”Dﬁ
| 7
’Atowé—f-w B'a_o
> .29 .
g&Eg
.&Eg
Eiglg‘ 16§
; . 14
\J Sﬂ_
j45

2
N s
AL B

o
» A
51222
(S E
5 e
20
/50
s

=
2,
BAmm&%
M/ h :
« )C L—_ |
. W%{I‘ y&:ﬂi;{/] Bé\o}
| c) ) | - ME ,
D
Tl = :
/:E - %
W"FZA,DD'% .
rv\_‘&/ : | -L\é(ﬂ ‘
w cort .. l
(uiﬁ wib C Iy
2 i‘ (O .
o "ﬁi@ﬁw
‘ M CD
bl

oh>

A










ey Lewa 966
v Ofw 19 30 ool

50,009

| 0
AL

. M 'k Phu l m/
Tk badhc b 0

‘ Il
PO*PI.'I— [ ]



o Wawple Lol widut of  pallolle

r : A s
sl 12000 far por o - Eosins:
Wa)éb@m. Uo woeeeh tax e touk colllp e ted

fore 1990 £, L0072 c"w&unlury?
ko 1990 2000Ps

| 1991 ?,OOOP:

i s ! P
26012 © 1L o000 V42 .

9. thal 0000 (Pt PrPrt ¥ P:z) .

T wn A ol tlwet Mt
) =2 n= I3
gPu—'(:’Pf?f /V“" /

| — po“'p!l 7 —

| PM P+ l““(’Ptz'— - 5 ._[3
fo,000¢ 10,°%° 43 _ 040,000
Mﬁl 7

Tkal Tave ’27OOO- !/0‘40/ 000 =
SE*Z.,OSD wlan

Coenlen ﬂ“mogomﬂ%«






. Tlew Po= 50 y P, =75, Q/’Cfﬂ"»@dt@@

Wﬁb\ N - R Po. | nel

. RPo
75“ soR E:"%%:d_g
Thwsss %,@Q
| am szw MLA wﬁﬂm Februrary,,
M Agedd v
o = (4 s) 1922
Jed

wms 1922 we Lw{p

%M WC W%W&M#mm, P N—
- PR R R = “}Z’mil;f’?J

§W Jt;/fm rmuk,ou/s o oAy Hhe Tt
Mﬂﬂ MZ)—/&W Jovsaior) ty M Wﬁﬁ@t’)
5gﬁﬁ&%g%§ 5o R =LY, PR ”“4 -(4. g)%
Py w L= 563 /'f"”"m
swrow¢®@ﬂ““

S 667

+ 60@ ) LJE;]; L0



\5. %ﬁ & ool weodt”

S e MW
Mo of ’U‘g{, @Mﬁcm Du= ({L@u)@n pwwmdm P
"‘J O -

. b g o L “E s QQQ ) (A {.,A‘
e m)‘ (A_ L/\“ N |
:?I “ z 24’ Y%b(&@ Oaﬂ‘ (l L\ m(j [#19] WA r )’L“;’Z/"lvy?)gfzal,‘m[z
W L ia_ )

gﬂ-wi“awmﬂﬂwwwmwtﬁg;mmx

mﬂw%@ sk [prn =B (PP

V) pJﬁwa Une ()@J/t ytie %&luwk,
| "lvif V)?







MAT 118 FALL 2015 MIDTERM I1

NAME : ID :
RECITATION : (M, W or Th)

THERE ARE 4 PROBLEMS, 16 POINTS EACH
AND 4 MULTIPLE CHOICE QUESTION, 9 POINTS EACH
SHOW YOUR WORK
DO NOT TEAR-OFF ANY PAGE
NO NOTES NO CELLS ETC.
ON YOUR DESK: ONLY test, pen, pencil, calculator, eraser and student ID

Total
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1. Eulerize the following graph and find an optimal circuit covering
each edge of the initial graph at least once.
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2. Distances between 5 villages (A, B, C, D and E) are given in a
table. Find an effective route visiting all the villages and coming back
to the initial city using the Nearest Neighbor Algorithm starting at A.
Find the total length of this route.

A

= O Q| I =
N EGCIRGIEN |
O | O W | | -
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WK N o wl g
S EGCINEG RN N o5




4

3. Consider a population of rabbits in a forest that grows according
to a linear growth model. If there were 400 rabbits in the beginning of
2000 and 500 rabbits in the beginning of 2004 how many rabbits were
there in the beginning of 20157
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4. Suppose you purchase a 5 year U.S. savings bond with an APR of
5%. The face value of the bond is $6,000. Find the purchase price of
the bond.
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5. In each of the following multiple choice questions circle the correct
answer.

1) Semi-eulerization is:

a) the process of adding additional vertices to the graph so that all the
edges except two are even;

b) finding the shortest route visiting at least half of all edges;

c) the process of adding additional edges to the graph so that all the
vertices except two are even;

d) a method of solving the Traveler Salesman Problem.

2) Which of the following is FALSE about Hamilton paths and circuits:
a) any Hamilton circuit is a Hamilton path;

b) a complete graph with N vertices has N! Hamilton paths;

¢) disconnected graphs do not have Hamilton paths;

d) any Hamilton path is a Hamilton circuit.
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3) Which of the following is TRUE about population growth models:

a) in the logistic growth model animal population may alternate cycli-
cally between two different levels of population;

b) in the exponential growth model the population is always growing;
¢) in the linear growth model the population is always decreasing;

d) in the logistic growth model the growth rate is constant (does not
depend on the generation).

4) Among the following statements choose the one which describes
simple interest most accurately:

a) the interest rate is applied both to the principal value P and to the
previously accumulated interest;

b) it is always applied once per year;
c) this is the only type of interest used in savings accounts;

d) the interest rate is applied only to the principal value P.
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