



































































































































TODAY
Tfinish Gale Shapley
NP hardness
Decision problems
p NP
NP hardness
reductions

Ga6Shap
Each round

1 Find unmatched
2 Make Companyodor to highest ranked student previously

not offered
3 student accepts unless has better offer

possibly rejecting current offer

1 G S terminates

Prorf Co makes an offer to a student onlyone
at most ur offers

LemmaI G S finds a perfect matching
Proof suppose s is unmatchedthen s got no offers

suppose c is unmatchedthan c made an Her to all students
f at end of G S everyone is wretched

1 G S finds stable matching

proof s matched with C but
freaks mattered w sz but
prefers s

Cz must have made offer to s and
been rejected

C must be preferred by S to a






































































































































Efficient polynomial
ne for c

constant
real world efficiency

not sufficient cond n
1000

not entirely necessary

Decision Problem

fo X 0,13

Shorts
twelfth

find Elength g shortest path from
S to E

X is there a path from S to E
H length E l

mis find size of Mls

D1 is there a 15 E K
has is G K e truelfabe
hes is CG loud F
has is Ca D T

for A I fo l VI




















































has is Gi
max

P set of decision problems
ul Obi dss

NP set of decision problems
with efficiently checkable certificates

for yes
Certificate Given a DP f and
some instance X c is a

certificate if I v C TIF
such that I e with v X G T
Tff flex T

DI is there a path from
Sst ul length El

DFL is there an 15 with
attest k vertices

Dff is there a subset of Sthat sums to E

P E NP p NP

NP haret DP X is NP hard
has f X C P then P NP



Iif X E P then P NP


