
29 Sep 2025 Online Matching : Waterfilling and Ranking

Announcement
Problem Set 2 to be released tomorrow.

Write to me-Kevin using Ed if you need/want
new partner(s).
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WATERFILLING, keep track of a "Water level" Ou
-

for each leftmode
,
c.

Each time a new vortex vaR arrives
,

it "pours" one unit of water into its

neighbors by "continuously" filling the
neighbors with buest water level

,
until

(a) v has contributed 1 unit of
wate to the network

(3) Every neighbor of a has reached

water level 1
.



As v pours
its water into the

neighbors , how dees the min neighbeing
water level change over time ?
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we'll be setting In = g((n), where

g is increasing, satisfying
g(0) = 0 , g(1) = 1

.

1 - g(x) + g(x) = c Xx = [o,
.

soming for a :
Let h(x) = 1-g() ·

e + = 1
h(0) = 7

,
G(l) =0

S

h - n = c
e++ = 0

4 = h-c
e = le

ebn = e(l- c)
= 1 c(-e) +e = 0

hu(hk)-x) = x + b c =
+e

x+b
h(x) = e + c



g(y)= g() = 0g() =
Y

g(y)=
(g+g=-

= Er

[u = g()
Bu = 1- mind()neN(13

= 1-minhg(fu))u- mod
= 1 - g(42n3) .

By design , an
, Be 30 and

Cu + Br > 1 F edge (n,) .

At time
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for
every

re + N(r) that was at

min level,

Cu
increased from g() to gltict
increased by g(). #

Combined *([Cn) at time :

g'. get=1) -

(1)

B . = 1- g(t (11) .

A([(n) + A([B.) = g'(()) + 1- g( -

=


