Math 113 section 1-6 Instructor: M.Xiao

Announcement
Review (Help) sessions
Wednesday 4:00-6:00PM at Lawson 221.

Thedueday for homework set 16& 17 are postponed. New due
day will be announced after exam 3.

« The Third Hour Exam:
April. 4, Friday in class.

Please show up in time. Therewill beno
make-up exam.
March 28, 2008

Methods of Voting
Condorcet Winner Criterion
(CWCQC)

A winner who beats al other candidates when they meet
one-on-one

To decide if a Condorcet winner exists:

Every candidateismatched on a one-on-one basis with
every other candidate.

Drawback: there may not exist a Condor cet
winner.

Condorcet winner (one-on-one)

Example: In1980,D’ Amatowas opposed by two liberals:
Elizabeth Holtzman and the | ate Jacob Javits.

22% 23% 15% 29% 7% 4%
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Holtzman vs D' Amato:
Holtzman=15%+29%+7%=51% . D’ Amato=22%+23%+4%=49%
Holtzman vs Javits:

Holtzman=22%+15%+29%=66% . Javits=23%+7%+4%=34%
D' Amatovs Javits:

D' Amato=22%+23%+15%=60% . Javits=29%+7%+4%=40%

Old Exam Question

Suppose that a nine-member committee needs to el ect one of
thefour alternatives A, B, C, or D.Their preference scheduleis
given below. Isthere a Condorect winner?

A:B=>A=4+2=6, B=3
A:C=>A=4+3=7,C=2
B A:D=>A=4, D=3+2=5
. B:C=>B=4+3=5, C=2
?ffod“dhch"' Ceg 2 B:D=>B=4+3=7, D=2
Ird choice = _ — —
Fourth choice D o C:D=>C=4+26, D=3

A) BwinsB) CwinsC) D wins Condorcet winner is determin:

Number of Members
4 3
First choice A
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Borda Count Method (weighted voting)

1. Each place on aballot is assigned points.

2. Each voter submits acomplete ranking of all the
candidates

3. Pointstallied for each candidate separately.

4. Candidate with highest total wins.

Example

100 members of the University Marching Band are trying to
decide in which of 4 different bowl games they will march.

SR heduleisghven:
# of 49 48 3

otes

" R: RoseBowl H:HulaBowl
C: Cotton Bowl O: Orange Bowl

In which bowl will the University
Band March if votes are counted
by the Borda Count method?

(use a4, 3, 2, 1 point distribution).

R=49(4)+48(1)+3(1)=247
H=48(4)+49(3)+3(3)=348
C=3(4)+49(2)+48(2)=206
0=48(3)+3(2)+49(1)=199
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Old Exam Question

A fourteen-person committee is considering three applicants,
A, B, and C, for the new Provost. Theindividual rankings are
summarized in the table below. (No one preferred the rankings
BAC or CBA.) Which applicant would be accepted if the
committee used the 3-2-1 Borda count?

A=5(3)+4(2)+3(1)+2(3)=32
Number of Members 5 4 3 2 B=5(1)+4(1)+3(3)+2(2)=22
First choice A C B A C=5(2)+4(3)+3(2)+2(1)=30
Second choice C A C B
Third choice B B A C

(¢}

__D. There is noBordacount winner

Q _B.B _C.

M ethods of Voting
The Hare System (elimination):
Candidates are eliminated in an order based onthe number of
first votes.

Example: Using the preference schedule in the following figure,
which candidate will win if the Hare System of voting is used?

gof ¥ 5 41
otes

| st N C B D
pnd D A C A
grd B B DB
4t C D AC

Step 1. D hasfewest 1% place votes=» D iseliminated.
Remove D from chart and move othersup.

#of |715]4|1

\/otes.
1 A |CIRIA
2nd IR JAICIR
3¢ _|[CIBIAIC

Step 2.B now hasthefewest 1% place votes=» B iseliminated.
RemoyeB from listsand maveathers up.

#of
O:q LA I G Step 3.A now has fewest 1%

o \
1 A le le a placevotesand iseliminated!

ond c la Ia Ic C wing!!

Old Exam Question

Mumieer of Voliss

i} ] 4
Fast chaice B M 2
Second choice M B M

Third choice ks Z B
A) M
B B

ar

D% Mo winner 15 determined

Methods of Voting

Sequential Pairwise Voting
Anagendaisgiven: A, B, C,D.
The first alternative on the agendais pitted against the
second, i.e. A vsB.

Theloser of that contest is eliminated, and the winner is
pitted against the third, C.

The winner of that contest is pitted against the fourth, D.

The alternative remaining at the end is the winner.

i
Sequential parrwise voting failsto satisfy the Pareto condition
Example

Given the agenda: B, C, D, A and the preference schedule in the
following figure, who will win the election using sequential pairwise

vating? By the given agenda, B competes first
#of £ 9 4 against C.
[otes BvsC: B get 7 votes.
s h B C get 4 votes
B wins; Ciseliminated.
pod—p—E—H— goes on to compete with the next alternative, D
- oy h BvsD: B gets 7 votes
D gets 4 votes
tr U B wins; D iseliminated

Winner is All  BvsA:Bgets2votes
A gets 9 votes
A wins, B iseliminated.




Step 1. GvsC: G got 18 votes o
C got 4 votes ThusC iseliminated.

An Old Exam Question

Twenty-two members of the film club must decide whether their next
showing will be Giant (G), Citizen Kane (C), or Pink Flamingos (P).

There preference rankings are summarized in the table below. Which
choice wins using sequential pairwise voting with the agenda G, C, P.

Number of Voters

10 8 4
First choice G P C
Second choice P G P
Third choice C C G

_A.G _C.cC __D. Nowinner is determined.

Step 2. Gvs P: G got 10 votes P isthe winner!
P qot 12 votes

Methods of Voting
Approva Voting

Onevoteisallowed to each voter for each candidate. Approval
isindicated by X. No vote shows disapproval. Winner isone
who receives the most approval votes.

Example: The 45 members of a school’s football team vote on
three nominees, A, B, & C, by approval voting for award of
“ most improved player” asindicated in the following figure:

fof 7 8 9 6 3 1 2
otes has 23 approval
n\ K K otes.
has 21
P K has 19.
C K K A isthewinner!

Old Exam Question

Eight board members vote by approval voting on four candidates,
A, B, C, and D, for new positions on their board as indicated in the
following table. An"X" indicates an approval vote.

Voters
1 2 3 4 5 6 7 8
A X X X X X X
B X X X X X
Cc X X X X X
D X X X X X X

Which candidate(s) is (are) elected if 80% approval isnecessary and
at most two are elected?

A) No candidates are el ected.

B) Only candidate A is elected.

C) Only candidate D is elected.

D) Both candidates A and D are elected.

Chapter 16 Identification

Numbers

M oder nidentification numbersat |least havetwo
functions:

« identify the person or thing to which it isassociated.
» havea " salfchecking” mechanism of the number

Many frequently used types of error-detecting code for
identification numbersinclude an extradigit (usualy the
last digit) called a check digit.

Encoding Personal Data

Example: thelast fivedigitsof Illincisdriver’ slicense numbers.

Male — g 9*31+13=292

A male born on October 13, 1940

(N N O O I =P E T
Female 70 8 9 2 —w0
892

A female born on October 13, 1940

An Old Exam Question

If aman born on May 1, 1980 receives an lllinoisdriver’ s
licence, how is his birth date encoded?

A) Thefirst 7 characters are M050180
B) Thelast five characters are 807
C) Therarfivetharactersare 80125
D) Thelast five characters are 80156




« Instructional class meets

Monday and Friday 8:00-850 AM.
* Recitation sessions meet;

esection 1 Tues 8:00AM, NKRS 156
e section2 Wed 8:00AM, AG 153
e section4 Tues 9:00AM, NKRS 156
e section 6 Tues 10:00AM, NKRS 156




