
UHFDS Optimality lhtuition :
"

lowering standards only as much
- as they need to

"

Proof :p &R is job optimal . assume someJ with optimal
C
, J
'

w/ optimal C
'

suppose NOT job- optimal matching thru par so in matching T, J is paired
w/
*

• we know J i: . . .
C S C

*
. . .
(preference) .

non optimal E
'

• on day k i T got rejected by c . suppose for simplicity , k is first day where a job
gets rejected by its optimal candidate .

• on day k, C rejected it for J ! J
'
has not been rejected by its optimal

cand. get ,

SO we know J
'
:

. . .
C > optimal card (c- s . . .

b/c T' proposed to C today .

• by definition of optimality , there is a matching S
where (J, c) , CJ's Cz) where

(z is just some other candidate that is a valid match for J!

• on day k of making matching T : J has not been rejected by Cz (bk Cz
Is valid,

so at least as bad as J's optimal C
'

)
assuming T comes from PAR ,

• we know T
'
. . . C > Cz

g
s is just any other stable matching

• C and T
'

are rogue couple in matching = but we assumed R is stable



UHFDS
G = (V , E) mostly work with undirected graphs in 70 .

Definitions
mm

• Vertices u, v adjacent / neighbors = share edge 8±#
• connected graph ± F path between any 2 vertices

• path E Walk (path cannot repeat vertices ledges , walk can)
tour E Walk (tour needs to start t end in some places

ID
cycle E tour ( cycle cannot repeat vertices est the

start/ end)

• planar . can be drawn on paper w/o crossing (ok to curve edges)
winplanar ⇐> (contains Ks or Kz ,s)

• bipartite .
Vertices can be split into 2 disjoint sets , edges go between sets only .

• Euler's formula . V t f = e t 2 ( infinite face counts as I)

• coloring : soon !



UHFDS Graph lhductiou
"

shrink down
, grow back

"

mum

① base case ( often Vil or e =L )
② assume true for size h graph

③ start with size htt graph , remove vertex ledge , apply ② , then show everything holds
when you add the vertex ledge back in -

• E

•↳•N *assumes that all htt - vtx graphs with

- property M can be built from a n
- Vfx

graph with property M .

take n=3 . M = all Vfx degree > O

tnatnisnh
. Y.si's" t! F

'II.ie'sminions :
3-Vfx graph thatbuilt up in this specific way ⑧ also satisfies Me .

Satisfy the statement .

T htt vertex graph (satisfies M)
*




