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Announcement 

Math 113 section  1 - 6 Instructor: M.Xiao

Review (Help) sessions 
Wednesday 4:00-6:00PM at Lawson 221.
The due day 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. There will be no 
make-up exam.

March 28, 2008

Condorcet Winner Criterion 
(CWC)

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

To decide if a Condorcet winner exists:

Every candidate is matched on a one-on-one basis with 
every other candidate.

Methods of Voting

Drawback: there may not exist a Condorcet 
winner.

Condorcet winner (one-on-one)
Example: In 1980, D’Amato was opposed by two liberals: 

Elizabeth Holtzman and the late Jacob Javits.

22%          23%        15%            29%          7%          4%
D              D              H               H              J J
H               J              D                J             H                 D
J               H             J                 D            D                 H

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’Amato vs Javits:

D’Amato=22%+23%+15%=60% : Javits=29%+7%+4%=40%

Old Exam Question
Suppose that a nine-member committee needs to elect one of
the four alternatives A, B, C, or D.Their preference schedule is
given below. Is there a Condorect winner?

Number of Members
4 3 2

First choice     A B C
Second choice B D D
Third choice    C A A
Fourth choice   D C B

A) B wins B) C wins C) D wins D)No Condorcet winner is determined

A:B=>A=4+2=6, B=3
A:C=>A=4+3=7, C=2
A:D=>A=4, D=3+2=5
B:C=>B=4+3=5, C=2
B:D=>B=4+3=7, D=2
C:D=>C=4+2=6, D=3

Borda Count Method (weighted voting)

1. Each place on a ballot is assigned points.

2. Each voter submits a complete ranking of all the 
candidates

3. Points tallied 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. 
the preference schedule is given:

RRO4th

OCC3rd

HOH2nd

CHR1st

34849# of 
votes

R: Rose Bowl    H: Hula Bowl
C: Cotton Bowl  O: Orange Bowl

In which bowl will the University
Band March if votes are counted
by the Borda Count method?
(use a 4, 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
O=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. The individual 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?

Number of Members     5     4     3      2
First choice                   A    C     B     A
Second choice               C    A     C     B
Third choice                  B    B     A     C  

__A. A     __B. B     __C. C  __D. There is no Borda count winner 

A=5(3)+4(2)+3(1)+2(3)=32
B=5(1)+4(1)+3(3)+2(2)=22
C=5(2)+4(3)+3(2)+2(1)=30

The Hare System (elimination):
Candidates are eliminated in an order based on the 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?
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Methods of Voting

Step 1. D has fewest 1 st place votes è D is eliminated. 
Remove D from chart and move others up.

C

B
A
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C
B

4

B

A
C
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C

B
A

7

3rd
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Votes

Step 2. B now has the fewest 1 st place votes è B is eliminated. 
Remove B from lists and move others up.

C

A

1

A

C

4

A

C

5

C

A

7

2nd

1st

# of 
votes Step 3. A now has fewest 1 st

place votes and is eliminated!

C wins!!

Old Exam Question

Sequential Pairwise Voting

An agenda is given: A, B, C, D.
The first alternative on the agenda is pitted against the 
second, i.e. A vs B.

The loser 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.

Methods of Voting

Example
Given the agenda: B, C, D, A and the preference schedule in the
following figure, who will win the election using sequential pairwise
voting?
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By the given agenda, B competes first 
against C.
B vs C: B get 7 votes.

C get 4 votes
B wins; C is eliminated.

B goes on to compete with the next alternative, D
B vs D: B gets 7 votes

D gets 4 votes
B wins; D is eliminated

B vs A: B gets 2 votes
A gets 9 votes
A wins; B is eliminated. 

Winner is A!!

Sequential pairwise voting fails to satisfy the Pareto condition
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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     __B. P        __C. C         __D. No winner is determined.

Step 1. G vs C:  G got 18 votes
C got 4 votes Thus C is eliminated.

Step 2. G vs P:  G got 10 votes
P got 12 votes 

P is the winner!

Approval Voting
One vote is allowed to each voter for each candidate. Approval
is indicated by X. No vote shows disapproval. Winner is one
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” as indicated in the following figure:

2

X

X
X
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X

X

3

X

X

6

X
X

9

X

9

X

8

X

7

C

B
A

# of 
votes A has 23 approval

votes.
B has 21
C has 19.

Methods of Voting

A is the winner!

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

Which candidate(s) is (are) elected if 80% approval is necessary and 
at most two are elected? 
A) No candidates are elected. 
B) Only candidate A is elected. 
C) Only candidate D is elected. 
D) Both candidates A and D are elected. 

   X   X   X   X   X      X   D

X   X      X   X      X      C
X      X   X      X   X      B

X   X   X      X   X   X   X   A

8   7   6   5   4   3   2   1   

Chapter 16 Identification 
Numbers

Modern identification numbers at least have two 
functions:
•identify the person or thing to which it is associated.
•have a “self-checking” mechanism of the number

Many frequently used types of error-detecting code for 
identification numbers include an extra digit (usually the 
last digit) called a check digit. 

Encoding Personal Data
Example: the last five digits of Illinois driver’s license numbers.

Male

Female

A male born on October 13, 1940

4 0 9*31+13=2922 9 2

A female born on October 13, 1940

4 0
9*31+13=292

+600
892

8 9 2

An Old Exam Question

If a man born on May 1, 1980 receives an Illinois driver’s
licence, how is his birth date encoded?

A) The first 7 characters are M050180
B) The last five characters are 80725
C) The last five characters are 80125
D) The last five characters are 80156
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•Instructional class meets 

Monday and Friday 8:00-8:50 AM.

•Recitation sessions meet: 

•section 1  Tues    8:00AM,  NKRS 156
•section 2  Wed    8:00AM,     AG   153
•section 4  Tues    9:00AM,  NKRS 156
•section 6  Tues  10:00AM,  NKRS 156


