
:

C53. 43 beck. 2. Netes

Greedy Aigocitnm=

\. Takro dockion :

=e av greedy alapcitnens,You wooat dv gex
the Piece uth the mos immediate ene Ks

ak eoch step.

Note: Yoo cant gp cock.

Tre. Afker Qo moke o chace, Ws Goal,

a | Eig. Suppese.we. \nove. coins of \, 4, ond \O

Se denominadion and we want bo moke Ais

fo pea worth os \itie Cons GS Posble.

Usiray& aveedy,olopeiinn, Wwe wos Gest

Choose. he Slo can, When SH and then A.

Howeser, “E we Coan An moke aS, ren

| we con whe o Poblom.We Fest Choose a glo

Cen, so we Vrove $4 lett over. Theat means

we hove to oes SB cams:

i Sio) 81, $1, &y, SV >> ANS

However,ple Con: moe: S\S= rere S24 coo aa

\ A\ coi, using. 3 coma wareod of 5,



Les Tnherval Schedoling :
_— Peddlem: We love o list of joes and ead

yoo las a shock Mme and o Gah me,

Eg. Eoc_jdo.“S, Ss denckes ss shock Lame While

Fs denokes Vs end Mme,

a yews, one ce CompantdeAe \s, Go. ond

[spond F5) dont overlap, (We alles a jsb te sherk

Fight ousoy. When ancther Grishen.) We work to

Gad Lhe enoximomn number of motoo Da comparclea

—Khere are 9. Ke ays we can order ne ses’:
\. Eackesk shock Mme: Ascentina acter of %5.
2. Eochest Finda Mme: Ascending,order of F5.
3. Shortest Tnhervol: Ascending,omer of fy- Sy.
4. Fewesr con@licks + Ascendingorder oF cy, where

: Cy \e Yhe number of Cemainvng.
a

pes. Yrodr conte vsth 5,

However,oor of Yhe 4A ous doove, only
* Eackeatr

Finish “Twme” works, Where ace some counterexamples,

\. For *
Eacleak Stasi Tne”, consider Shs +

ee

ae

ee
Nokice \new even rood {goA Shosts Ane

eox\egt, We bbleks 3. other \obs.



Qo Voc
3

Shcters W Neral

ee ee
lee 5

Nokice hows Sea Noun G os the Shor healt

jnkervel, WSs Decking,% der \dos.

Be oc 2

Gee Calis

Here, (f we use “Fewest comtich”,we gtk FAD.

Hewever,We Cold ve gotten PRD,

- The only holo ov dering.Susken 1s Yo vse. eoslieat

| Gaish Ane.

Sorting,Gilt tele OCn\gn.
| For each joe Jo WE only need Yo check � WSs

S

| Compolible uit She end me of the last odted

= | jo. We can per&acmeoch check iq OG).

oe the overall fonning, Ame is OLn90),
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— Proof of Oernold ‘oyControtickiont

—
=

SvppeseLe contraction Wott qceedy,Sdn is not

optimok.
~

Soythe geeky olgp selects ‘pbsb, (2,0, 14

Socled loy fnish hme.

= Consider on ophmol sda “Si,Sz, 5
Sm

also socked Xs)Gaish Mme ant motcnes She

seedy Sola Ser as PAONYIndices as posaicte,
Se ee ee

aceotess Possible Nolue of S

— We now booty Tear and jon avs be compaiike
with he prev selechon.

Greedy+ eh ae ok Les | :

Opkrnad cao aS io ers |
Oe b

We ‘enousMrek loath Ven and Jom most be. bebueen

points a ond bb ands we also know Nnrok Vou most

end \oefore Sea, This we be we vaed Ae areedyy
ales to oek len.

—

Supposewe suictch jos ix and Sx Sor Ex Een,

Te. We gek BOSS aes Sdn ir ce cee

This is skW feosiole \pecause ei oa Feu = oh
Sec 424.

This is sti) optimehcouse m ‘bsoe stleckes, bir

ik morches the areeds Sola im Cr indices.

ata,



'— Prooo�of Optimaldy YouTndochion
We unl) dene Ss Yo be Ae sdosek of jobs
Picked oy he Gfeedy,oop.

Note� So =D

We col\\ this gachol san Promising,\E Ahexe is

a Woy Av exkend “So an optmoS Sain ‘oy

Picking Some svosek of “pesSauna
Me DAS Th joss. 0, = S04 5 opmel

Se

UostR Nee Oe a PEOMISWD,

Poo’ :

Base. Case (t=9).

Let t=o

See 6 anes Promising,‘oc amy ophme
Soln exkends e,

Trdockon Yypothesis�

SupposeAne claim holds for Laj-\ and opined
Sain Oy extends Sy.

“Andockion Shee*
AY te); we hove 2 passa nes:

l. Geeedy La nck select pe | So Sy = Spr.
Sco S mus� ConClick sth Some jb we Sys
Since Sy s Or \y also Canned include yb 3:

Oy= Oj-1 exkends Sy= Sy.

2. Greedyselec ob y
eos OS

Consider the eax lies Jeb s behween Sj~\ and O�-1.

Consider 0; olb\ained by cepocing.� ash yin Oy).

OQis shiv Feosble and extends 5S)02 deared,



Tnhervol Pos Shoring,Peobem :

= Prdolem: “Sel 3 stacks of S) and Snidhes ok Ty
“J

2 yobs ace Compose & Ahevydoa overlap,
The Good ists arog’

Awe ysos“Whe Ake

Ceeaty eosons s-b. obs in the Same

portion Aedt overlap Che. Wesce Cor-pedabte)

Oe \\e be. ordering,the sos ‘cased on ee cicted ~>

Kone.
~

:

a

def Past hon Cs Ses Say ee fay:

Sock Ave yokesby Svock Sune. Sk. Si & o> Se eon

P=o

ad Soc j=ito a

AE Woojis compcbiuleuit some gortnon
Pt eb y io thet pocktion

ese=

Cresde a new Poshon, prt, and pre sb 5
\n Where

P=en

tedoca 2



a Reaningne

. |
a

Sochng,wat Soke OCalgn).
| PISO, Sed cie

Rt

ow OS Parosctyyqveve Xe shore ne

end ‘mes of cody gasikion. (We uit do 9

Compaces and each Compare 1s \gn, Se \n ove,

we hove Calan).
Se sunningSime complexby,AS OLn en.

|— Prookt of Ophmodaty:
~ Lek d be he % of Porkhons used by Ane

ggeedy ollag.
- Ler depth oe Nhe max nom oF yolos SOAR, ot}

any ‘ame.

\. Lewer Bounk:

a= deg Cove ok least \ gackron ger eo)

aad 2. Upper Bound.
| — Pasaion A uss openedYoe.Ahece’s o poy

hots in companble usin Some yo |
in Yhe other A-\ Gack\ons, This means nod
Mnese jpes end oFker Sj. However, be wEce soring,

ty stort Mme, we know Shoe \nevyshock be Gore

or at Sy

Hence, c& tyme Sy, thee ate a overlap pind,sks.
This means Wot depth 2 a.

Since we nave. az deck Gnd Aegth= Ne

depth=A.

)
|

athe greedy,olyo vse exor
tly,oD mary. pecshens



— Mirienizing,Lokeness :

—
— Problem: We hove o Sirale mache. Each ye

:

) seques £yoaks of Syne Ye Comp\eke
Gas js dwce dj. LES Ws schedted
to Shock ok Sy, Vk UN Anish oF S= Sy 445.
The \okeness of a ipl is 2) = moxto, §-&S.
he Goel \s Xe minwnize Ne mox \okeness,

— WeN Sock Me ydes In ascending,order o& due Mame.

— Pseudo - Code�

def Eoclies+DoeFirst nt, oy ta, dy,a, AD:

Sock the dbs “10 ascendingorder oa dove hme,

Tre. dy EA ohn

ae
gm

for y= te TNs
i

Pssiqnyo 4 bo “wkervoSL

Sree£
Ge
i irk -

Ginn boa cee ee kn

= Sgme. cbserviolins :
;

Theres an ope Schedule. uth no Wie me

“The ye aiith Abe eacliest Aeodtinelhos no Whe Mme,

Le* an be Gyrst. ded but jis schedoled

before i.

Le. Sebi is doe before ape 5 lat ‘yeey is schedviedee,

veSoce yee a

\



Q

Bo aihe- cones Nea Sine. algo ras ne \nversrons.

4, VWa schedsle width no Wile me las od least

\ aversion, Nhen ie hos a paar of \ewecked

{pes Scheduled Consecstivelyy,

Proof:
ey {ses Vandy be tovecked Gad suppese Shey
ce Yhe only OX invecked yes ans Nok Anece

are £ yos in bekween,

> YeRere \ losee
WS Scheaed

Lets consider yee AL ofter 4.

There ae A posdtok es.

\. Sob Vai is Wee beSve Dob 39,
Ta Xs case, We Now one

—

rnvexsions Gi,1400 aod

Whidh Contcodicks oor assumelion,

Sob y is Ne

Cs

2X Sob 141 is We ofher Seb �.
Thy Yhis case, we aro gek more “hon\

\nversion, Wheh Conktodicks oof oasompbion,

Vandy must be \oactrer,

2; Swappingady Schedoled sverded sos Scess

increase \oteneass lost Wy does seduce Mne

Num of inversions by |.

Post 4

te Redseing,Nhe dum of ‘yaversions by \ is 3854
to see,

Suegose J and \ ace \nvecked , meaning, Sno

J w dke Wbefore\ lout Scheded after. By sdiehing
Mum, y's now SchedsleA Yvefere i.



Le� Be and 2’ dencke Nhe \okeness of

ape  loeSece and afker Sop.Sd

lek Ueamox Re oo =e
e —

We \Enew Bod:
Qe = We Vez

aea

ss
\ As mnoved eos\y)

2 = oe
=ze
eg .
= es

a: beeen Re 2 ees

= mox (2, BW, VALS

or ete

— Proof of CorwnoLityBy contra dckion):
~

SupposeSor Contratichon thet the greedy Sala is not

ophmed.
=

lek S*= he ag opimoL Sala uit Ane. Fewest laversions.

Pssume., without less of qenereLdy Coleg) thod neve

is no Whe hme,
- Becouse. The greedy,Sdn svt optimeL, Drees ck \eoat \

laversion ‘1 S*.

=

3
cbservedion “+,Where's an oa \nverSion,

=

bs cbseruetion 5, we Can swap the lnveciera te deerecse

the num of inversions by |.

“Tas ASESOS contradiction,



| \\

5. Lossless Comeceasion
— Problem: We lave a Aocoment Mack is uocdten ‘ia

n Aistiack \alela, and we want to compress Tis

whos losing ony whe,

— Naive Solo: Represent each leloe using, loatnr lots,

TE Me doc hoa \ena\n m, Wis vse mlogn \ats.

be Eg. Consider o doc YWredkonly,conkeans Ye 36

Enalish letters.

“Unere ace 26 lekters, So use need \\0q226 |
OG. S:bis ee \etrer.

|

AT Co000
ay

| b=0000\

C = CODLo Nek ophimoL
d= Ooo

1— Whod if some letters, such od Geo G5 Ole mace

Freque�Yran others, Vike %,q,27 We can vse

Shocker Coded Gor Xnevee Feequen \ekkers. Wowever,
we need � vse erefix- Geee encoding,Xe avd

Conf ich,

Pex Free encobira, vad mop coach \doeh x 4 o BAH Sting,
Con St. W dishack labels x and 4, COO is not a pehx of CO).

Tn Wis case we can never get ao <scenacio bike the

one shown \elovs?

pe ee \ots

*
|

Teeeoo

|

4 Were, we dod now \& Ane

{ cls) x Stacking,lars COO or Ye

vearnningoF Cly),



Vo:

— Given This new fo, We Con Cerotte oor osrgyno
i Problem more LocmnoDy,

Formot Problem: Given n Syynios'sand Wher Krequendes
Codi,u,

Wn) here. the \nigherShe non Xhe more

FrequentMey appeos, Gado eceGx-Kee encodsno,
with lengths (ess >

2n) which minimizes E,W
usher &%% is Hhe lenaln of the compressed Acc,

—

We con vse Hof Smon Co Sing,Aigocdm.
Aol moa Coking. &

i Coit Eciorty qveve toy OdLingCx, wx Ge

Cach Symboloe

2. ee \quevel > o

Q) Toke he 2 Syenloalswth Whe lower weir
Cx,Wxd and CY, 4).

�) Hecge Xnem \rbo \ Symbolusd wea Wx FD,

Ex. Suppsse Wwe \ove She loving, \ohken uitth

S

hac & oency.
(Oe Ca Gale et Ss ae 2 oe
\. We\\ merge C and D. Angetner,

Ge fae (5), p+20, 0242

an We'\\_ mecge � and \egekver,



A=0 =
c

= = = =

oe ‘00,Es \o\, b \W, C= OO, d= \ro\



|
a

5

a

Renainey“Vines
- TE ~Xhe \obels ace act sorked, Yhen We Noles

OC*logn).
~ TE Ye leds ace socked bs, Year Srequencer,

Then ik Aakes O(n). We con use 9 quevea
to achieve Sris.

— Proot of CokvmaLdy:
We ux\ use indsckion Yo Prove Wis.

Base Case:

Cen.
Xn Ws cose, We Con jet assign \ xt te each

Symbo\y which is opined.

a dockon Hypothesis:
Assume for some k St. \EK<N, Yhok the olop
felurns an optime encoding,

Befre we Sp do Yhe \adockion she, \ere ore

feo lemmas hod uit hele os.

Lemeno\ i ee tie <
We, Wen Lx 2 Ax \n any opal ee,

Proof:
e

SupposeGresencnto Ni

diem Waotk Wx< Woy and Ax< Quy.
=

Suse ping, % and y Skeichty <edvcea Ane overo2 lend,

GW:de, x Wy Rx < Wx: kx + wy 24
Comea Fem  Cly-\x)20

Hoh, lap bx wikh
Lox Cty=bo <

Wy Cly-\a)
=a Clg:wha Jae shes

Ud x- ice Wx -(x < Wy lye Wax
box \y + Wu \x < Wx Waly

oo

— Since we aasume thet Wxkx Wy ty ds ophimod,
ae

| thas is 0 Comtrodickien.
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Lemmoads Consider the Suydod's* and % oy

Nhe lowest Srequencyodhich WefEman's alge
Combsnea in She Leak sree. These 2 ace Sdlings.

Qrvok:
\.. Toke any opt \ree,

a. Lek x be the Lobel ith She lower Seq,
3 TE x doesnt nove Whe longest encoding,

Swap ve wrth one trod hog, The overot&

lent oF Yhe ‘eee wost be aFCected loc of

Lemeno As.

Oe Woe vo optimality, x must hove oo Silbiing,
LTE & does’, ren “& cos’ Combine Udi

another Symon,
5, TP Ws nek 4, Sump adth & Ropin, be ob

Lemme. oe. tree woak be atferked.

Taduckon Step:
Le� Xand y

be Yhe 2 leowe KreqsymoslsSnot

Hof&man combines in She Seg step Whe %9.

Lek A be She Vee Wutiman erodeces.
Lek TT Ye an optimal Sree in Whidkh x and 4 ose

Ablings,
Lek W ond TW? be ckoaned Strom HW and T

buy \reoding, xy 2d A Symioo\worth Freq Lox A Wu,

By TH, len(Hd < lent?

\en GAY = len Oh?) & Cx *+WO9)
len (T) = len CP) + (ox 4 Wy)

lend) & \en C1)


