Bin 'Pa.c.kv.’na :
Input : Set of items T with svees in (0,17,

Gooal : Pack alL ttems inkd a minttnunn number
of bins rg wnil capacl,

o -l H

— known o be NP-hard CRrAuction feoms PARTITI(ON])

Ontine Bin Po\ck..‘n@ .
- Jtems arrive m-by-cne.-

T They need @ be packed. irvevocably, Withowt
Know ledge of the future.

Pack the incoming item into
Next ~Fit CNF): the bin opened. most recently,

Frst-Fit (FF): the foest openzd. bin whare
W+ fts.

Best- Fit C(RF) : the Fwlest bin, where
W+ fots.

Open & newd bin , i recessarxr

e -I




* Competitive Analysis of Next Fit:
Sa\y NE uses b{ﬂs B\,Bz, ety Bm

Key properl :
sige (Bid+ sige (Bix1) =1 ¥Yié& [m-1)

m
Now, OPT > sige (T) = & size(Bi)
t=t
m-1

C 2, (svze (B + size CB.‘«-O)]

1=\

A
2

+ L [ size CB,) + size CBm))
> 5. m-1)

= m L 20PT + 1.
= m =2 20PT. (A mis an infesee)

o

° It is Ktk
Consder sequenez —‘2:, e,y.e,.... (nitems)
THen OPT= "4 +~1.
NF = “/2'

° Any Kt Msori-l:\»\m .
Op2n o Nend bin only Wwhen He newlhy arrived item
s oo none e the pvev. bias
* Alvost Any Kt :
Pny ik ost»o which cuads Werst- fit strate sy
C avoid Puthing item 'n Hhe \eoat M lbin)



- On2 can shso almost any fik C ‘neluckes RFE /AR
O\L%ovi‘khms havae Cc®R. \7.

* Lower Bsund for Bin Packis:
Input seduence :

CJz--e,-:\:—e, R i"‘e) i“'e) i“"e) cee ,"2—1-&)
Fr I,: OPT(In= "%,

n)
N
X
IN

Say, MG (I)1= olm,

Ten, CR. 2 2™ _5
mf2

v T.0L, : OPT(CIWWVWI,)=m.

Lek M, Y ke the number 8 1-bins & 2-bias i
packing «f £ by Aldo.

TRen R4+2y =m ( #items)
HK+y = Xm (Hbins)
F Y me—dm. Kh=dm-y= 2dmn-—m,
Now itrems M T, ean 2ot 50 inte these ¥ bins-
At mope R of them cou~ be packed tn X 1-bins.
‘Rzmm.’r\xcbo mMm~- R O\ TReqQuWire rewn biu,

Vene, ALco(Xi v )= adlm+ m~— X
=Sdm e —2aM 4+ = 2mMm —RXM,



Wence, C.R, > MC2—l) o,

™
So, Wevst caxe c.R - T 22
2 max 2, 2-) (0,29 r s
A Por =2, — G35
= s =73 . AN
' >
2-A

‘One con shan oo betey Lover bound e-g. .}/2

u.s{/g sRquence - A itams cs;. size. Ve -6,
"o m"oon V-6,
H 2 ’y Y L) ‘/2,+ ze.

e Best Online ALSap-nH'\M :S:or B cherﬁ.

Cunder 00\ number 6f opan bins)

O"AC-N\
Harmonc Agoeitwm: (M) (lLeed lee,’8S)

—*creale K. Aosss:
C£,17,¢5.3). (%) » (., =1 w3 (o).

- PR oz membenrs 0‘5- eacl, class sepavatrels,.

0-5 e
= II-.I i i

Adass 4 22 1 4 3 1 i cl2 o3 cla
Say, K=24.



Analysis using Heisbhing Technique..
Nexg&.tcd; {'ecl'\m'q;\«e, (S e %ane_'ra.t_ trechnigue
Step 1. Define o nelght functem wW(x) for

item see Xx.
ngznzra,CLJ, WCKXI = X = &lso callad 'rcur:h’ﬁ Vf>f

Step &. Prove thal any bin of ALGO hao Wt 2 1.
E2)€<¢.P‘E ‘Dosn‘bly A constont nuw\ber'g bt‘ns]

stepp 3. Prave thak maximum bossible weight thalk
Cun e buk Wi o bin is £ T

- This il Tmply C-R. £ J.

P{’%:
step 2 > {ei:,[ao; = 4 2. Wiz mo=: ALGO. ()
Jetmj L

PRk
:V\Hngj
by AlLLO

mgé 2'001,2 2‘ iw‘ <m/3-=w-r,a-

Lex JETM) (s —

PAcicad —
in bin gi @
by oPT

BD+@ » pLGO £ T oPT-
e, CR, 13 I

* A adlernolze way of. seraiy Bus (S via brimal daal,



- 7 -

LP RRlaxabion fov s packing ;

My S @ E%Xe 214 Vier, %X 30.

cee cai

A s set of alL possible Pachn\ja;fa.bm

IH o parbcular Packing C € 2 s selecks),
then % =4, else %=0.

Ob) : mui, ne. of selecked. buns.

consteaint : Eadh ifrm T€L mwIt be packed.

Lone 6f te C cmtaing © & seleck)

Sap. OPT of Bus LP 7s P~

Dual "E this LO:
max §,9,; : $UYr<4L ¥CEL, Vio0,
téEX i€e

Soy, OPT of Bus dual LE s DN

Then, T* = p* € oFT .-:Cnhaavo\LOPT

Toke Wi=2" tren S £14 CRem g\-q,B)
J tec
OPT 2 Lur = é:rm./;r 3 Aoy
So wesglhE fnctons coan be

'l:hw%&l‘: q¥ an & duol varialde
cavws. kv Rech pridek consfraa~b,



- Creatbive part is 'n choosing the gl W function
based o the peopert, of AL Ferethm .

© fnady sis af Hawrmonic:
— Wewpt oﬂfan itemn iIn dass ¢ s 1/, hen TLK.

T Weugbk a'; an ittemn of size X in Aass k(s ': . X.
-1

EXcept possibly K “open® bins,

For other bins of dype (<K, they Rave Thems
inside =) (BN > .‘_.1' =14,
}
.n . s K""
Fov b c&t;pa&,wsablzm\-—f‘auwh}_zr

=t (Bin) > ::_‘ . .5%'_ =4 .

tence . step 2 is done .

To FAA e Maximumnn totall m’a—&b d} s L T 2N 9N
a. bin c;f oPT .

Define dennly of tem of svze x: QC: 2.

To gt the maximum 'P'Pof'it. USe . Fready, ’\1ﬁ'°
Brok placze ilems in nomincreasiy order of

* Howd much coun the 3?22&3 AN (» any bin )
Hgleot density item that it
Densityx 2, wt =1, size =Ji+e.
Next: Density x 34 , wt =), , size =-|3-,+¢
Toved size = (X +€ )+ C§+€)= Y +2¢



Next Hem thar Lo iw ramoung (- -2¢) space :
Dersity, ©x 7/ - wt =Yg . sigg:.l_.;.e

Tl sig2 = "-—Q-?_C-l--‘-—\-é = 24 3¢
T 42

Next \Herm Ak -F\.b A\ ﬂzmau.ni C L- bf.) s»?a\ce
245 . + = . =4 + €
Slk’ 49— e 42— size qs,

Tl sige. = 3 4 L L 4e ~ ».
i =t 0- e

Totrk Wt = (4Lt i;_ > [.6A04 ..
A carefrd analyss mall Five asympiotie Loundo & Le;

R R T I . ~ 1.
€Y 22 42.4 3% 42.45. (42.43101) ~ .61

Y tuent ok Hus 1s the beot:
E-9- if there s Av ilem of lass 1.
Density € 34, . = There muatbe ene idem
Soon claws 1.
Werst - Cose svee =‘$:‘"€-
I£€ there s one itew o-f s\ze -;:—ws, & no tem
6f Aass 2.
ere Counbe ok mot oe Hanm L€ fon class 3,
Density of ctter classes < 5'/4
Werslh = 1+ S | —\—~ .&4 —> there munst e
3 a
ane rena u;g.

s\ze '/_5+e
Loewer bound sequence:

Fre CmiHens), _7L'+€ (nems), LaeCm Vermy) € Omiders)

Harmenc = m(Yaz + Vg+ 1) X161 M, OPT =m,



* PP compeirntive codro caun be proven ‘o ke I.F.
by follownig taeisbhy & cose analy,sis:

NC_X')='- G/s— X 'f'U‘f' X € [°,\/gj

=Yg x =Yoo For %€ (V.5
= &g x aVyp T ¥ (W, +

g—
-

‘G/s X+ %o FTor x€ (3,1]

® Present Best Bewnd, -fw B8n qu:-.‘::f:

A'\ﬁcvf-\:kw\ Eco.n keep uvnbounded "\U"\'OQV‘#
bias G‘Pe.n)
1.57829 [ESA‘187)

tardness :
1. S42¢8 LA\aaﬂ"ﬂ'Mm'Qq'z\'_)
Balosh, Békési, Disa_ Epstein, Lenin,

(or Pordam- avder: P [Renyon. SopA‘qs)

L Conjecture: Besr- Fit gives 11T iuitus Qase),



