A‘MD»"H 2ed An/u«%s 1S

No Fm bab(&rg

OI) baga dvemde,
Pef fo\f(mamce, m the
Wars & — Case

N> bad Se:7ucmces

ch(/mfc} Ues ﬁ\/ AYMOAW'&J Awn[ SIS
L A‘:ﬂﬂ rgafc amhsfs
— AC(/DU'/I EI/:) /Wleﬂfloc'
-t Po tbm&(‘a.Q metin d .

A"ffnac ~ (age M&ﬂsﬁ“&

/th involve Prol:-
szr\aae, perf[ormamce

Possible  bad {equeuces

wj/ﬁﬂ‘ we did ia
disja\“/\f; Sets Wac
qw(fe(jo.f;‘e

am.éﬂ(‘;& :



EXOAM/P'C‘- Stock with an  added oFemJa“an'

P(U[’L(Ql’z) 2 Pmsh % owﬁ S‘l:ac,K,
POf (s) fop {?f %ﬂ StaelR and  fefuen ?DfPQJ Mj@c‘b
M(A«U‘{FOF Cg, K) . Remmove mmm (]Q]) K) o.é)"ec,{:s ﬁfO/m ‘AD?

Mumf[ﬂa]) CS/ I<)
while 10T Sfa'ck-&m]@ia (S) ad K #o0
do Pa{; (5)
K «<— K-

Quumfyy ’{)./Mt ? Mwéolu"rc)j: (s 9, (pw'w (/,C/) kj
OVI’L[},(,\ means In aZ’Ie ”)VorH;— Qe l“‘('/s O(HJ
ncrc fwcr a fe.c/ WCu Ce i v ojx(\méfor_q tafer OC}')Z) Lme .



A‘(jj f‘eJ ate Aw\m\jsis

szl;* /8 be’Her Bound ’L.j Confrder\"mb the c-:n"hfc fejuevlce
%f_ n ore(\o([%“ovxs.

Claiwmn: Aw’ SCcT/\cmcc j n stacl< ‘bfe\l‘o\‘\‘\“al\s Tl O(n) Kme .

o Any object can be Popped dl meE once afder s pushed.
The 4 times a pop s Called o 4 pon-enply ctack
Cinclvding Hose t a molliipop ) is af mat cguel b # pushes

. Gilien v o peratons that  recdb o m fops fom Within
anulliipop | e Cunrncy  kime. is Ol +m)

Bk m <n , se O(24) = 0(n).

N

EM/\ OS(QVW\’ioV\ Cong in O(Q) &W/LOW]’(\%CJ \';"“6
QBBFQS&E& ; HT\TC&k euuj OQQF&EOV\ )d/\t Same. Waﬁ " le\S% Like (

oA



Another CXW& ? oﬂgn—ﬂa&a dma%-(:a:

Tn ‘tl/tc bool< Ivtcrcwncwle a ﬁcmwj Counbeyr 7 ‘J?/me&

& n =
n bits . 00000080

OO0 00 0O 0 |

©c ©000O0|Jo An Incc{‘cwatv\t' bles O(MJ zé‘i‘Me

o o |
Il lchmt;:j L Lowes == O(m"’) f{ﬂ“/mc

O O 0O 6 o0loo

A Qw"wma 0& n '\v\wcma,\,fr D()QPQA‘:‘MS Lake O(m) Lime .
Co  esdh Oeeerom Laltes o(t) Amov Hired bme .
#&PS’Q+%+%+%+~ ----- < 4
bt 2 gt



A’CCOUV\'HV\j metho <€M&A ol his o é‘ak\‘em’( samovGine] J’i/me)

° ASSFD\/\ an drm'b("‘f(ZeJ Cogﬁ 23 jor Dj)CMXz‘a\/\ 4/
Lk Ci be achel ast of opermbmn i
o Hf CA:; >c¢ , add £|-~c( L oedit (Sﬁm‘hu{“/)mch

on Some o.\>\fec,t')

‘ Jg 2,’ <Cp ) SuL‘l‘r'ac,t C[-—é\; ﬁam Crccl({;. (\Me"ﬁm]t-
rweh frb/wa Sl‘are.cl)

As /orﬁ as  oredif s alwayﬂ So , we bae Z(éi‘CI)ZD
S ZCI' \< 22-

Credit must

o&uw],qk

Viovi — m%7 M—:i \V/ <



N>

C

Pash CS/ ?C) 2 |

Pt a ordit 5[ | on Pulqei o%)“v
Fop () o | ue oedt plaed on  objects
Mllﬂﬂ(lrfelﬂ (S, l<) o M (/S]J k) same. as above

n
. Cﬂ‘vel/l N stack D’Demﬂé“aw.s ) 22' < 2n - O(yj
(=1

. H Credit s a(wwyo }oj‘ﬁﬂen gcl' Ny

7V »

C(\":OV\),

[T le i&?

Total celit s a«lwaﬁg epal o g dbjets i (taelS ) and
tral's =30



Potentiol  method

. Same 2 "crdit” bub assocated wilh datx shuckie as @ wine

o Leb D be te dda Dnchie affer e T opensbion . (Tidully Do)
Defe o "“Potenbiad fonchon” B (D) sach il

P(Di) >

b (D) = o

. P (D) measures bow  Cdifficll” the dabu shactime D s

et amortized st of eppatwn i de

A 7~ .
Cp = €+ ¢CDE) = 9750)('—1 Aﬁbb

& = 25« 2 P0)- D) - 2ci + (#h5) - az;m
*d’( Y T §

LI Ple 4 D(Bs) - D) > Sl +¢(D}) /fm

D




Tdea: A operadivn i witn s Gi mght have
P(D)- G (i) <o
il males the cructive  casier for laber Operahions.
Stack: Define P(5) = Size o stack affer 1™ operabion
Observe P (si)so ad PC,)<o.

Puck (§%): ¢; = ci + PG)-PCsn) = 1+1=2

Fop (5): (= G+ Pli)~PGi) = I-l=0

Hdlipap (565 Ci= i + P(5)—P(c) = mim([5i4),K) — o (J5.],K) =0

N> N>

A deueace 5[ 7 Stack Dperﬂv"—ou bave  AmorE red st < 2n.



Avlb’hncr' memrle X Dnazmw?c JCb‘Hcs.

. Tnsert objects i Amble.
. Start wih bl size o
., Jo Mserf’, f:( Siic—‘—a/(make A A

When w0 move Space, dovble Sie %P table (avd COP7 entive &\Lle,)

_/

O(Q i2e fl:@lo{p,)

Exanple:
w Frsect | Trsert 2 Treert 2 Trsevt Y Tveert G
e R == M = R == RO
3 2 3
1 (4 4
>

b

Naive &w»\jg.“s: T,\ 'Dm WD/St Cme/ 60-01/1 l“n{eri' M Cvfg ) <o 700\4‘&‘&“%. 47/»16?



A-a@fcagul;c qu.OAa—S(g: 11(\ a SCC7M.C\46c gi n ;chr“bs ]_Une ;‘Jﬂ" Iw&er‘tf

Cantes & Py éQQQ elements if @—Q s a ?awersﬂ 2.
Co  n 0fe(‘aJn_?m_c ke

n Llj"-\ J an“
EC{ p— n + Z 2 = "t l‘tZ‘\'Lf-l'---'-f-Z <VL’\"2V‘=2nz O(V\)
2 =0 I M [
Dl e o)
nsev Cn?aj&g

AN

Accoquﬂ:j /yut?'bbncl : C,hwae cach olgem)lv“an L) C, =32

—use 1 (‘(ov ac/mn-o O‘De%{;fbvv
_ Sthwe 2 ac crediE on 'l'wo 0!0:3@0[:S

/ \
l’/o?} dwmogﬁ in fuiﬁre Cor} ant rer DL\J‘eci-



ﬂQM:l_ﬁ.Jﬂ)m o‘(; MOv\hvxg /mefthA

—

# )

—

2 i <R
“ew (ewr

 muost d‘eceo\{f

Sxpaysrony

—

L ——
—

o] N
Qj ’kl'l(; Iiirmc 47&-(916 s JLMH O@aiw/) e %ouu l/lave a(vtmé.l qbaach
& rmaVve OCQQ_ r’/{cmcﬂ{;s-



Po'[:ﬁ(ILLFCLQ /MQIHAD cl :

Defne BCTi)= & mum; — size;

Nom ¢ = F eleamenls od%‘er (™ inter

Sizey = Sikoj{ tadle ﬂjuz’r i inger T
Observe : qé-CT{,), Axp — O =0

C;éCTn) >0 alweawpi buce

ﬂU/M., > g"?'CL

Clbe oy ot sk 1 Gt
Frgect; ( No foamsram):

W

Ci = & + S )-pCT.) = (It (Boum — 5i2¢)) —(onm | -5, )

AE a’ZCﬂU/m; —Wum,-_,) — (S/“Be{ —S;'Ze."-l)

I

| + dx| —o = 3

I



I«l&ert (wﬁ],, ex(;amrw) f l‘f' :H" C@F/&f

A

Ci =yt qéﬁ?)—éé('ﬂ'—.) = Npm; 4 @WU/M( —Sf'%e) - @?Wm;ﬂ—— Siae‘.ﬁ,)
= wm; + < (ﬂd/m;__ Vld/m;_l) — (Sfle,' — Site,
Ekfam:“on meawnd . S = Z(num\._') CPWHCA)

Sitec_| = Mum;_, C{fq%)

5\
C[ = Num; + & — m;_, = £, Nuym; '—Y)U/m?,_] = A+ |= s.



q’l}‘ﬁ.a]l' abocd; olc &E’ov\s 2

§(ﬁm‘0 2 S"‘radza 6 :
”LQ-Q‘C \fuef —= dovble (- UPom insert as iejurc,
tuble < 1 futl = Wil & after delete

DDCS th ’V/Olf'ki

 Imsert T Jdele 2 insert
< DR

D(M/) b‘me 6Veg 2 DfDe(‘qu;ibmS ov d\lmr*aae ——-> O(V') 67“/»12/0'3'

Heas Mow balle Sie bo dop bebw Talf full , g ue L



