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Sec 8.3 — Basic Voting Methods
S| Voting methods & Matrix Applications

Name:

Consider the following preference schedules for an election.

=

. A A A A
(E\)A[)?(:S)I; 1L iPhone 6 | Galaxy5 Bold 230 +
(Apple) (Samsung) (Blackberry)
iPhone 6 - Galaxy5 | iPhone 6 1 iPhone 6
(Apple) (Samsung) (Apple) (Apple)
Bold Z30
Galaxy 5 4 4 Bold 730 1 Galaxy 5 =+
(Samsung) (Blackberry) (Blackberry) (Samsung)
Bold Z30 | Droid4 | Droid4 | Droid4 L
(Blackberry) (Motorola) (Motorola) (Motorola)
8 5 6 7

How many preference schedules are possible (if ties are not permitted)?

Yyl =4.3-2.1 = 24

#1)

A4

2. Who is the plurality winner? 2
[}
What is the percentage of 1% place votes each received? _§_,. 2677 DRU \D "‘ y 508 /o
84S G+ 7= 30 el
3. How many first place votes would be needed in this example for there | *
to be a majority winner? Mskf THON /5 of THE VeTES H VETES
< =1
©/p =3 s
If there is a majority winner who is it? MA TR v
WINNER
4. Who is the ‘run off’ winner? BETWEEN DRe\D i BotD_ ) .
8 Ste+7  |BoLD;18
S
5. Who is the ‘sequential run off’ winner? GIWAXY
proid ¥ iBheret——] Galaxy5 1 PR, § D:8 Gie 5.7
(Motorola) (Apple) (Samsung) (Blackberry) Is"- LIMINAT|ON | ;?h. ne
' (Apple) i ((sszl"?sf‘);g? ;i:pple); ' (Apple) i D: a G.' “ N
Galaxy 5 - m: (Bﬁiae)'z Galaxy 5 4+ aND ECW\ M ATioN 1 BalD
(Samsung) Blackberry (Samsung) ’
Bele-Z3e=| Droid4 | Droid4 | Droid4 L G ! IB
(Blackberry) ) (Motorola) ) (Motorola) . (Motorola) ! BRD Eu .AlN aT o “ ' ng \p
6. What is each candidates Borda count? o _
Mop: BH) + SCY + G(Y +T(1)=5° Droid: 50
Phone : B(D) + S(4) + 6(3)+ 7(8)=83 e 8%
GALAXT: B(2) +S(3) + G(U)4 7(a) =67 i
RoLD: 8¢ +s(2) + G(2) + 7(4) =58
Who is the ‘Borda Count” winner? z30: 58
***Demonstrate how this can be done with matrix multiplication****
#6)
7. What is each candidates Condorcet winner? | =» Drd | iP6 | G5 | Z30 1Phone
prd * | L | | L
#7: Ph P, * N i@ The BIG QUESTION:
1Thone
G5 M L | * N WHO REALLY WINS?
N DIFFERENT METHODS SuPPOET
730 L * | SUPPORT YOUR REASONING.
= DICFsREMT WINNERS



Twenty-two Discrete Math students are arguing over which fast food restaurants and listed their preferences below.

A A A A

Five Guys <+ Wendy's -+ Zaxby's —+ Chic-fil-a 4~

Chic-fil-a Chic-fil-a 4 Chic-fil-a = Wendy's +

Zaxby's + zaxby's + Wendy's Zaxby's +

Wendy’s + Five Guys - Five Guys 4 Five Guys —
8 5 6 3 TsTAL: 22

1. Inyour own words, give a description of the plurality winner

(ANDIDATE WiTh MesT FiRsT PLACE VOTE S
What percentage of 1% place votes does each of the following choices have?

Choice Five Guys Chic-fil-a Zaxby’s Wendy’s
Percentage of 1% | & _ o |& & . o a o |5 A .
place votes rhy 34 /0 2 l3-6/° 3 &7, 5% 3o 337/’
Who is the plurality winner? 2 FIVE
2. a.What is the minimum number of first place votes needed in this Guf s
example for there to be a majority winner? #3a) , 9.
b.If there is a majority winner who is it? NGB
3. Inyour own words, give a description of the ‘run off” winner : wm .ToE\P\:\'
INN
EL \MINATE AL OF THE CANDIDRTES EXCEPT THE TwWoO N
0 P Vv AsSIGN THE FIRST AKE

VOTES of THE EUMNATED CANDIDATES AND RE-TALLY Voi¥—;

Who is the ‘run off”_winner? FWE GuY$:8  ZAXBRYS :5F6+ 3 ZA%RY'S
4. Inyour own words, give a description of the ‘sequential run off” winner :

FisT, ELIMINATE THE CANDIOATE WITH THE LEAST NuMBER of FiST PLACE

VOTES. REASSIGN THE ELLmwareD CANDIOKTES Vet€s, RETALLY AND AGAW,

ELIMINATE THE NExT CANTIOATE Wit THE LEAY™ FRer PLME VETES. 5 ]

. ] ] REPEAT UNTIL ONLT A REWA\VS N /
Who is the ‘sequential run off’ winner? WENSY S
Rounp 11 5618 W:§ Z:0 B8 Rowwd i 5618 WiB 2@ Rouan 3:56:8 i)

5. Inyour own words, give a description of the ‘Borda Count’ winner (on a separate page show

how this might be done using Materices):
TWE BoeRDA CouNT 1S A PNT SYSTEM IN IWhew A LAST PLACE VOTE 15

NT AN A LAST PLACE AN PoNT IS
Aw ARDED. TRE CANDIOATE Wit THE mgegfsgwfs MECS - "
. : X: :
a. Give the Borda Count for each letter: 4(9 (ﬁ Q? '+
b. Who is the ‘Borda Count” winner?*#'¢7, S
P — | 5G C 7% | W CWrg = Fiu -4
6. Determine the Condorcet Winner. 5G * L —
e
qc | W =~ L)
zx (WL * [ W
w W[ Lo |~




Mateix  RoeDA  Qoun™  For  ReEstARANTS

5G | 4 \ \ \ 8
c |3 3 3 4 3
e |4 2 4 A" |6
W G T 3 |




