



































































































 

Problem 8 Provethatweighted coalitionmanipulation underveto rule is NP complete
Soln Letm 3 candidates a b p

1 voters t ofthemform acoalition
want toreduce thisproblemto

an NPcompleteprobleminparticular

If
theseguyshaveweights PARTITION

2 1 2kt
weight

2k 1

Assume that thefirstguyranks p LAST Our coalitiongroup wants to prove

p win Partition 1 st into 2 groups s and s sit Eg 2k and Iii 2k

ThisgroupThis guarantees

pbeats a b
a

I me
slides fairly
obvious

so if this coalition canget p to uniquely win then this coalition can

solve coalition

Each i votesfor SEC
PROBLEM 7 Manipulating votes with YESNO andareindictment between them

Let R x1 vn be avoterprofile Thevotingrule is manipulable if vi sit under

Rplayer i disapproves ofthewinner ofFCRI but approves FCR where R v vii vi vita vn

Assume i canmanipulate voting rule F Let a bethe winner of FCRI

i doesnot approveof a so there is nothing i can do to decrease a's approval
score It also can't bump up another candidate they approve of as they already
includedthem in their approval set in R

They can only include someone they don't

approve of but if they win its pointless






































































































Problem6 F is stronglymonotone F isnotmanipulable

EveryRanking R ELCC

Every voter ie n

Every ranking E c thefollowing holds set R by swapping

i with vi in R

if FCRI FCR in vi candidate

Assumethat F ismanipulable

want to show F is monotone

I La profile R x1 vn set i canswap vi in R towithv toget R s t

FCR FCR in vi Thisviolates monotonicity
whichstats vii R FCR

Assume F is not monotone

Want to show F is manipulable
sit R v vi un

where Vi FCR FCR
or

II vi For _Fari

R getwhatthey
want play ri in R

PROBLEM4 If SEEN is F decisive for Gayle Cxc then it is F decisive for
all pairs 314 with z C 243

Fdecisive

consider a profilewhere allvoters in S rank 3 above y S is F decision

if iE S a bFor all its 372 8 modified profile
it s 37 y then a b in the

Finalvending FCR

By I A this doesnotchangethe orderof zandy in the

finaloutcome

As S is weekly F decisive x appears before y in

final output
BY paretoefficiency 3abovex 3abovey

bytransitivity






































































































By IA This is also true for the unmodified
profile

If a isrankedaboveb incurrent profile
and we permute candidates w o changing relative order of
a andb then a will still beranked above b in the

resultingprofile

PROBLEM 3 Whydoesthe dictator rule satisfy the
IA axiom

Let's say dictator i prefers candidate a over b
Thenregardless of howyoupermute hisranking and other voterrankings
as long as everyone prefers a overb then I will still prefer a overb And a in

wantedbeforeb

PROBLEM 2

Em Blunt Iscu.nl

To go fromranking u V we have to swap all pains a btc

if a BE s u v They have that disagree in u andv

to be swapped

at somept
Slum BEN

SEE ifeng.fm i isthefirst
Ie Blur E scan candidate notin the

Let V 162s m s hadja.at same position in u

so BCN is ofswaps needed ffffj
v saypositin l

to sort u in ascending order in u

we will showthat if utv Kb E u that one
g.ggadjacent and in descendingorder






































































































PROBLEM 1
Symmetry

S u v a b a b A b a

b a bya on a by
S v u

i scum 15 van

so if a o at leat one
disagreement

at disagree on of
pain tworankings

are same

Δ inequality

Pick W E LCC Pick b 5 un

either a b or b a

a b S a w

ab3ESCW
as atob
btw

Thus a b S Win U S u w

scu.nl I s u wl scw.ull

Problem5

Monotonicity if bumps c up
c's ranking carrot go down


