LECTURE 24 ( DECEMBER 2"9)

Online. ID\'Lo'oﬁ:bh ms

Problem not Lom]:(mrhbnally hard but +#he a{szrafr'#»m dtesnot have all the L'n]’a rma tion

upfront,
Pf Y—D thic decigon wmn mot be ctheal later

Input  arvives over time & we meed W make a deciion on the 3}
withont Icnowfng' Wwhat Wil /;q})}Den

Goal:  TPerform well velutive fo an gmnisdent a([f'onﬁm < Simlar o aPpX. alﬂs.
CoMPETITINE RATIO - Online a/gf s C- Comfefr'tl\ufe xf
¥ oinpits x ALG (x) < ¢-OPT(x)

[ y

cost cost

7

How to maximize Your chances Of ﬁndn‘ng' +he 7?crfect faﬁ;hw -

Suppose  that the peopl you date aive In a vandom ovcler
and yov dor't Fpow who you are go:b( o <ee next

¥ yov date someone and break up , yov can 't date them a&aat'n
A some fon‘n% ) You decide this ix -the ’)>e_rs~on I want +0 dote forever
What mémieér)/ Shovld Jyou choose !

Date the fict person forever — paybe jou will never See the st
?qr-bner

Kee/D brea(kfn‘f' dp foreve« — end 0p alone
This is alco <ometimes called +he online cecrefay /-pmb/ern and hos beey
studied for a (on&a' +time..

Best S’rmteg)' In lecture




Let's See Qhgther ?rob/cm

Rent or By

Rent skv v Jl"r/da/
va sKis thr \ﬂ/da/ & keef them furever

Sk¢  as 'man)/ C(a/S as ?os\s{ble_ bot dop't  know how man/ more
day£ of he season Wil be wable for &klhg

Iach day wabe yp & See (f weathor i b pood]

At <ome ]m'nl? ki seassn s over

Goal:  Decide hether 4o vent/buy Skis eqch au/

u Vm’nl‘mm& 1':011[/ ab')ﬂUf’b qﬁ fY\Onj‘/ yOd J/pend
Ex 1: Rental 50 If we kow the Jotuve -
2\]}’ ¢SOD .IES— 2 (0 OLQ;}U G]C (900& Wtaj‘her/ bc)y
oY ¥ent

Bot how do we do +his urthaut tnow}vtj fhe future
Let's by Some Sib\/))e Sl;fa‘tegl;&:

O  Alaye immediately by/_ — BU/ on the fust day o wedfher i« fooo(

Wovst - case }nf:ut — we Oh’/ ski once

Optiral offine alp - § 50

we  pay  — 4500

(0 ~ comp etibive

@ Rent fovever Never  buy , just  rent

Wo\(sb - Case énPUt — sk Season gaer (1/p) q\/bl"b’an'lj {ondr
we P — 0

Conpe tWe vatio — oo



Onee  we l:u/ Lo costs @ we can charactevie Q/y onrline a@'
by the day " on which 1t decides 1o &u/.

For Olh)’ Svch a{y, WoYSE-casa u\]lvt — weather £ bad On Hhe dcy C?%Pf
&/ vefmainc So

With s in mind, consider one move bad mef%ay

@ Rent jl‘ve_ times, then ,iw/

L

0¥t - case iﬂfl)t —  wegther g’oool for «ix ala)(s‘ , thep J"Yﬁl
we poy S5x5% T 500 =7F50
Of‘h'mai a{f' — Q‘/Wa):s rents — 6 x50 =300

2-5 confc%t%z‘ua

So, i we hedpe tur bets b enting (M,]{,er , we gt o betler com}Deﬁﬁ./(
vatio . "t some }ba;‘nt , this J’L'A}u be)na e —tha%g},_

In Ta/hbulqr, it newr pglkes sefce to 79/4)1 40 vent for moe than 10 daus.
feaause  then we should have just Lacﬁ/\i- e Skis .

Most hedging we an do  — veit for (0 days | then bey
This i the  befter. lafe-than - pevey algorihm .

L 2 -1 th te. b b
I?entjorr days , then buy  ie uyono(a/?.

l—)ﬁeofem Ths k& 2- ConFe‘L’I:ﬁl\VC :

Proo:f SUP)?OSG_ wectther i 50d :f'of h da}/f,

]Car& [ | If nr<h |, then oP’;. solh. & to a}ways ent
but  our aly. doesn 't bu/v ether, so o-1s ajah‘rm/



If mw2b, the opt. con bug fmmedn\afel/v

wi W et b1 days  befire boyl'r?

1.4
Rafto = (E,l)ra-)o = b-v4+b - 2-¥v < 2
[ _ ) b
b
Can we do betler I No! [left as exerce |
L’j‘bf det. w(fs.
List Update Froblem
List of n mems ‘f.ﬂ-,--_ ‘hj
Operations O Access (x) — Tvaverse +o x {n the ot . Coit-= fanﬁbn of X

® Swaplxy) — Swap twp adjacent elements (x,y) — (ast =1

Goal: Poces a Sequence 6 qcces regues%f af mn }Jassféfe cost .

E’i"ﬂﬂ% @ No ¢ wafs) émfc:['/'t,'vc_ mllo = h

Worst -care ;AFU't — Access (n) X t
ALG = nt

OPT = n-L+ t

6 Single exchance Move accesed Item one closer tp the font
Wovst case l‘n}uﬂ: Access (n) = m times
Access (1)
ALG — 4 +7M-1+--- + 1 +n =-H(C"%)

OPT — n+4 2

Rato =  Jlin)



@ FYCC,/ count KceF list n softed order B)l how m any
times each element s accesses] (ot accesse] cd—fmw{-)

Access (1D xnh Algc- n (i+2+ = 4 ) =B (n3)

ACceess(2) xn
OPTE 2n-n = H(n?)

Access (n) xn

Move-fo- Front Algoithm  After dccessing () ,move i o the front of he [it

‘_mm) MTF s ‘!-(om/xtfi'iw
MTF alg.

Pf Vi ental  Fonctrons.
. ’ Pd f B — best dffline qg.

tlaim Cue (6) 2 4.Cg(€)

Y-inpr= 6

Amofozed Cpyre (6) = 40, (6)
S, amortized ost of each o)’Dem'an
ic at mot 4 times the (ot of @emﬁbn h B

How €o Conpave the  velatve (Costs of he two alﬁgfrb‘m\? [

L“HOV‘/ d’jff ’U’\QJY' tw o )L‘S'bS are. CO"}’CP'H)’ 7

CP - hgh  when Tk ave vevy dHff

AN | oW amilar

CP@ = 92 (# nvexsions bW MTF's W+ & B ot Hme * )

L pav (xy) st x beforey ia one Uik
Y afkvy in another list

3,4,5 (2,3) & »ot an invexsion
0)2) 1S an |nverson



Suyfose we are at Some g-tq) t, & Cuptt) s the cot at Hhis 5/7)
Lk cglt)

‘—:)DWH_ZEO\ Cost
-~ AW
Pefire acy () = Cpp By~ beg

I we add vp al amotied o= Ahen we have

N ote
C -+ C)S 0 total wst s afway_c smaller
MTF T ~
-’ +than som Of QMO{‘{H'&fO( costs
| zo
(\J
Total cost

We wil show thak Qe () £ 4.0u@) = Ths gves ¢ < 4G

Ahalysfs of- Access ﬁ)__ S’u)?pcre we do access(x) at this S{ep
am{ MTF bY;'ng: X <o he ﬁone

Soppece B does hot Swap X here

find cost

C =i+m

-

MTF S
+\SI+ITL, swap cost- ’\\
ro (o]

=9 sl +2Tl +1
MTF

6000000

7
\"'\/_) .
Once. S (s befire S= 3§ ikms before « In MTF & before X in B J

T= Jiems befe x WMIF ¢ ofter x in B

Finversions incvesses by 1 for elements n S

What hafyens o he ?dlehtl‘a( 7 Gnl/v Changcs involve  Poice WJth X IhE
& = 6, -¢_ = 2x(sI-1T)

acMTF{_{;) = C,SEL +A¢ =\ + 25| +21T + 25|-2]T]
l+als) = 4(i+s) = 40 k)

|

Absve  we assomed , B did not qu X



Ahal\/g‘)} a‘-f— ‘B cwae Wle can view SWqTB o]’l B oas a sefqya‘le oferah‘an

¥ oma\ytﬁ it se]wlmtely
CMe 6) 0 A Celt) =1 her

AQ} =2 Snee Swap ma/ Intoduce  one
new NVersion

$o, ac,.(t) £ Zeglt) £« 4CpCE)

MTF

= ~ <
Ovedll, e geb % ac,,. . C€) Covme +ﬂﬁ Céo g

70 D



