
 Online Algorithms LostCows and Coffee

Data Structures

Manage a sequenceof operations minimize total cost

compared to optimalclairvoyantalgorithm

Canodexaple paging

IN
Cache hold k items

Request memory address x

if
yosiggache

else
more x i to cache
eject something else
cost 1

RU FIFO FW F are Kcompetitive
For any access seq cost incurred is E K OPT

eft item usedRandomizedMarking

agaIEIIeest.net
i

Ii N

If T O Xz TE Xzite
dist ROTH t ZX zit ZX zit t t T



Goal my pietist competition

Choose xo so that distant Ect T
for IIT

Optimal Xi ta
if ZZ L T E ZZ te

masters
EEI.FI EaiIIz

expand by 2 at all later steps

distr t 24 3 Z T if Zi tear

distr t 225 2 Z T if 22 1 TE ETI

TF ZE TE z Ritt

Eldist t t distr at distr
122 13 222

2
T Z

b HE
E

walk to E b Tt 8
walk to O

ELcomp ratio 4 61
optimal

It but



Coffeeshop problem
Eveyd
either rent for 1
or buy for BB all future rents free

but world ends after T days
OPT min CT B

Cost i T yourtotist if you rent i times before buying
it B IT I TETE i

best EB 1 COELI IT ZBEHET B I T B

randemialinatit.tt tf

m

costCT É pi costli T

i

Observant Adversary wants TCB or to

Observation 2 Algorithm better if Peo for all EB

LP with B inequalities
I Epi L

and Bitariables
Po PB i i c

1
Optimal basis has all pi o fo i B

solve 13 1 13 11 linear system

C B 1


