Ct’\c.vkz_r a1 - Hc..&)/\ 72101(3 [covmenz(@@#) _

ERD HQ\'\y &QQ\\‘CK\'\‘QV\S r‘a{i\_.\‘m & Byv\g‘;‘gc cz\' '\'LQX\' ‘h‘:?Q!‘\'3‘Gﬂl/
the A.&mwy opiecEee® opercbvemy TNSERT, SEARCH and DELETE
A L\C—L‘H -‘-&Lle (s on %@C?L\’\'VQ J«'Lc. t.;v«..c.va é’"’ \‘M(’\vmev\\rimb

A.‘c\-\‘ungna\_\

A’“’L\Q\S\/\ ‘kac\m‘v\S éor- oy e\ﬁmen\r v G \nul\ ane Cany Lkl\'e LN
(0\1\5 N wc.rc\«\‘ms éec- an Q\szv\s' v G \.‘u\\(}J (\‘Q‘\’ /O(n) Eim?)
Cn ‘n-—q.c.\'\‘m. | ‘/\kt\'\"v\b Ry @vms Q)\l"‘!me\)d wz“.

e Uvﬂgzr rec».sung\o\e «sxumv\-wm, “\z cheu\-ec\ Q‘\‘m; lm CQQrC\«
Cm:— N Q.\QMQV\,\V N« \'\k&\'\ LRL\? [0 O (.'l) .

w—————— [

e Hgg\\ LkUg 5 ¢ é'em\-c\\\“ea\\?mv\ of G ox—c&tnqx-/ c,.\-x-o.y ¢ 0l‘tvcn.
QAAVQ LQ\;V\B_C\A\“Q awn 0*-3"“%&7 CN?\‘C\)! "MQ ey QCC@L\—\'\,‘ e OZ,

o\x &\O_l’l\‘Ly }ro R Ekavmatna @« o-.\-\.c‘wcwy gosu \—\‘mv\ ¢ aw«vr«y

‘n O (ﬁ.) é'\'t"v\Q

o Df\"%(.\' Qég?a&&tnj__\}_:g_‘)\\'ct\\o\? N"\Q(‘VJQ Cav\v «ﬁ[@vi LO
G\\b(&\"( a0 q\-v-c.? ‘H’\Q)’ Lo.s. evx?vv(m&\'.lr\‘ov\ éo\- Q\[Q\7~ (Jo&&\\)}e

e

ey

Wi e vw/; N e S
7’ rIQAT{u~n
é‘c 'U'\z Lol—r«\ n\.m\ezv ol ‘Gz/_g/ \qc..r.‘l'\ LRL\?& LE sz &N

| .?. (‘CZC.X\"VQ G, \-V\Q_\'\' v ¢
( \\"e L, 3 \"@C\\/ c\g(;i'z 1;\‘v13 an Q\‘vﬁsy
AN

’—n’)\:& \qc\vvzn; Lecc\u.&e & \/\Q(\'\ \—Lu«z xjp‘cr&\t)’ Vel any

c_\—ro\ o£ \2= xo \-\r\tenk\ L ‘n\q i Dece 6
e o Elrge skl




2\

S S\‘W\g\? }(?c\ﬂh\‘c\w U’\c\,\‘ vdor\‘\'.s. ;Ahz“ w\'\qn U\Q univeYTAR 9__ 6(‘

M L

k‘ay__s XS sw\g\\ :

Su‘)vg R ""\M.Xr an “\’f\vc"\\‘\'“'f\ nwza& G S/nc.m(c, an'

(.‘n w\r\\‘c_\'\ Qt\c\/\ e\emev\\r )’lk& & ‘d’z/ Sfo.\mr\ ("ew\ L;-)\s UNLYRTI»
U'= k(b,ﬂ’ N }m '5) / VJL\\‘? 1\ VS ng\— 1—00 (mréz_ . A&S\.Mt
'l‘\'\&.\f' no X'\IO 42-\'2 mgy\\; L)Qve LLQ. Sanwre LVQ/V ;

To t-eﬁwz.xzvxx- "\"'\e (X)nw/n\‘c. ;el", wWe v an o.v\-m/, ot
givvc\(~a§c§\"z&s ‘L&L)E. J“\Ol-es L)I T[@ m"i] n V\J)fn‘cl\

Qc-.c.L\ ()m\\' \n‘qv\ covve.s.‘mncl& l-c &~ \Tt); tn “f\? b“(v??&?_g”‘ .
, e

—s

(vnivevs oC. h'g).,s)
LA é

.. he
S Jﬂ)\k Jc.lK

s QOL _L‘V‘ \'30\"'\\'1 Le avy z\zmm\r Cn ‘Uﬂ &QX'
Wt \‘L\ \(a.); __Lf,.

. Té ‘)‘1\? &Q\‘ cen\-m(v\g o Q\eme\r\x—
with lﬁy \-vqy X / Ehen TCk]= NI‘LV

. O(ﬂ) é\‘me tre.c‘g\‘vwz(]



14. 2 )’lc.g\f\ ..E.Uag
. Di’s«év&vxxm&: B Si‘.zg\» gklt?:c<n5~;
j( !_._)_ Vs \c\vs\v_ H,\ey\ ;s Cmsec.g\cce.\/t‘meoxm\:)e lco &\'Qvt
a l‘&\c\z I OC size )U)
— F:—\'\'LQV ot ¢
SQL __\’f OL }’\"27’.9 c.L\nc.“)a -(\-or-z(l m«y La So cm&n ngL'v-t
b B ed of Becpa dlleaded e T ol
5 skl

3 \I\”'»evx u\e ce‘l‘ __I’L o(: Lﬁ.),.g &Lnt"etl tn J\‘c\-\‘una\-y s mt,c‘f\
gmgne\..- ‘n/mV\ UM univerie ___q OC fs.\‘ Pauiu? "V‘)&j e L&K)'\

ék\a\q &-zc\u\‘.mg m«-c]r\ le&s ‘\\“Q'Sg vl’\'\ow\ a (S\Tn:c.\' e.cu\-zu J*c.ue

> Sva (3 A'cc.\\y fEr &Lot—qge wea\d\—?n‘wvx\ﬁ = Q() k))

L\‘»l&l_ 'c,\se matntatng )
\\] \‘ V\S O “) é\ me (ox-— &em—c\q(vs

l(:l)\. = &l‘\'ﬁ YT) SR

HQ\N s il’ @eca\U‘z Xm Lcwe. U'\sx L@A’ 6l LG-U\
wcw\&s ? '

Cl; :”\e O(ﬁ) E{YY)? Luung 'S 6n\7 \A\\g gm— M\o CW?T“QS: ce\&a/'é\‘me
s W\Aevz&& éuv BYV?Q\'—QSA\*Q&UnS tk— was Xvw Cor )r\kn vow;\~c~c.sa




bl \'\[nu’\ \ﬂa&\r\\'hs an m\cmevx\" is S\b!’?{l ‘s \ma‘\\\'m}\‘v\c‘w )’)“\’) ;
NL?\« \f\ s < \ngg‘h AM(.\(\'M\ -Hr\c\)r Com prtel H\Q &]o\— LG key}f,

T e. \f\ meps é\f\? wiivesie U of ‘/\"t/_; w\\m Jr)so. \a\-& oG
4 \'\c-t\«\ L&L g )

)rn-ﬂ
-
=
/‘
h (k)
e ol \’.‘(k_‘-n).- et b

_T‘ﬂ?-\? 'quo me l
Yimii NQ‘“ZZ 3 mﬁ%ﬁ:

g h(icy )

/

- Two \‘Tc./i mky lqc\g]/‘ 11 I.LA e ‘\Q&. ((g !(‘.s,\gv\) Seno }0‘7 m
C\\O(A\hb (G\\l&\bns_ s kmea&&\\a\e A‘ QGA ‘ﬂa&\'\ C\.n(,"\um l\-\m xv minim\ v
(’\u. o w\k o Q0\‘& e sz.s\'mn \
R : Lo how can we c\&\e n\k. CRe ?7Anf L&zuZ)

AN 2.4 (o u‘&\h\/\ reml l‘\.QV\ L/ CLQ\NV\A A/
.g\m(?e \&zq (JL(.? c..u c.o“ A\\:S QXemev\\rs n « wa\ve(l lL(A—\

( UV\\‘V?V&? OQ \'&7&)




9

I
\‘) contang c ?6{“)(2‘- Lo \’)ﬁ. L\?m] 6(““\\ lt’(\' of Q\l

C\'ﬁ\:& e\em‘nzw\fg '\‘\f\k)(’ L\QQ\'\ L ‘\l_ I-‘L '\'L‘\"Q Qv wo &x.c.\r\
ﬁ\emtzvx.\r& ) c‘l.cxt' 9_ (uw\m{m ‘\“L

s D\‘c\v\‘um«) o\vﬂ-g\vcw\& 5
CL‘“‘“?JHKQ\'\ Iv\&e\-;xr ( T, \ C

CV\.se\—\" w r...\' b \\mx of l—\\n \\‘&\‘ —Y[. L\(kﬂy[@j))

Q&!ﬁ\'n?(& \"lc\&\'\g'em-c\'\ (T‘ l():
Seowc\'\ écv (28N q\emm\' w{\'\«\ \ﬂv.y’ln: wn L\‘Ll‘ T["x("l‘)—)

g/\c\\'v\e& H.u&\'\ Dé\elz (T; UL):
Deleke @ om Lo L TL k£ beoyca1))

— Wo\—sl' = CcAw &unntvx_g (f\vm (ov Cn&z\-\—\‘cm i< O(-ﬂ)
L‘> A&.s\ mes x’\\‘\\" k’zy; c«.nmA’- Le mw..\né\

e \f\/ﬁvs\- - Lale hvnn\‘v\\s é"\‘me éur LRk C

é‘\'\'{ Ktvxks\'\\ SL -\r\M. \\‘&\"
- D‘lﬁ L\‘on J-c..\(c; (’\'mz O(ﬂ.) {n LL& \veri\

(:

\\“\3 s EropeT tcmo..\ Lo

cae (E we we « JO»U

‘:V\\Nzg L\‘&\T‘
)Nﬂi\ -L’\'m..\‘ 'u\\. é\-nc\'\i@w\ R tevves z\zmm\‘_\l; X+ cv\qs.\-y ( G.\r\((

no\\'t i\-& \&7 ,_Lf, L\Mve&u we Ao nesr hv.gs ‘L- &zqvc\\ ij“‘l
[\‘:.‘\"



iﬁ 7 2. DM&\)'L\‘.\ o‘: %\%‘5’ ‘nc.qhimj w(’\\v (\/tctnms C/

Qws\‘\n\q Lmq qu Aoe; ‘no..s\n(v\s w(\-\q c\;qw\\. A_Qeréwmc ,
)Que&\(tcmz \ qu Cavy W= cw\a\y T -LL!&J
TR

\l\fe Qe W \-—:t\tl v 'Xzsr'z\-mﬁvx‘fg Llcw \(Mi d‘ \‘a\@x Lbﬁearc\\
éu- X Q\Qmev\;l" wi\‘\r\ o S‘ven l?@-)v.

LB \ T\/\Q d\r\r‘u— sgevatient we r..\vo.m\), \(m,w l-\\g\- M‘}'
'\'?«\\.\‘.vt, 0(-’” Q\‘me.

o

= ()‘\‘VEV\ X \/\c.c\q L:c..\o\g I w\\f\n m C\c\—;_ gl-gt.\-hsﬂ 'Zlew'énk(
we debne Mo (ﬂ‘k‘; G & v/m-T es

20
"M

TLQ (Gcsh é‘\C\Q\" re V\‘?-&?V\\\ ‘u\l heevase h\m\ur OC ew\Qw‘“

€ e\-zs tn & C\ﬂﬁ-(\f\.

[Gusstiun s Whel e e word- e Bk e cn Drak o7

4
AH Yl: 1‘(7&/_; max)(ﬁfv\s Lc ‘LL{ LCavne clo—\—-/ CVQQ_L\‘V\\S “

((&\' e(- \evxsl\f\ N

—H\Q \UUrA (ukT ‘\'\M? \(u' &e«vc\\\ms | XY l-\ws, O ) fl\-k
Mo Lo N e
_&
?v*r\)a] =Y (avmc.n&, C Qw\’l \/\(\QL\ LJOQ& arc
)""4323 (;er jc)\s\'c- W‘M«A

i

e il

Feoser \‘M"’(ﬂvm&nQ .



7/
= Ap'e\—c.sz_ L\'-&\’\CV:B Gnv*(ovm«nq_ Sz(mmf& on L\eu wt\\ u*\ I’W‘-\'\

G»WLLQQV\' x\‘&.\'\*'\\:u\\ﬁ& ‘uﬁ &?)i‘ of ‘;ﬁ/& Lm Le &.\-omg wmcsvﬁ H\Q
m ok |

o ptssx.me 'n’v\x:' C\V\y swen Q\?NY&" (s Qu\u,uy (n‘\re)/ Lts Lmql\
l:'\\m cmy of “\a ) Aol'x / tUn e??n&qn\"/ ol MI\AY“Q Gny OLLL\""

e\zmm\' hat \qgcl«g -l-o ~rI’\\‘& @L&umP\mn ¥ cc.\LJ
uny (0\-"(\(\ \ﬂ«&\m‘ni-—

comple
—

i Fo\—- \.\'—’@:lt e sz\m L‘La \?V\\an ol U\.\ l\‘&'\‘ TCJ.)
\;7 ni_ o LL& M= g tng g ... S ol

l«\m\*&xz vc.,\\.e o(- ﬂd = X = n/m

= ﬁ'&&umg 'H’\R}(‘ ‘l"Ll kﬁ&\f\ \/G.\vt ]’\(k) awn }mz ccm‘ukJ CnO(a)éfme

‘—ﬂ'\\'.s w&y é‘\\n_ I:-s;me mt\qués )ce ch.rb\f\ éﬂﬂ" e\ Q\QMY\.\P\U\%l\
k?\/ W 3.{@2“(!& o V\“(k) of th lodd TCk(k)—)

G e s B
Ly e e c.\%m-'\\'\dvv\ -
Sl e e e
e Andelo s e e e \@7_( ere ‘1“"\
Lk



8
- w‘z s\ﬂ&\\ v u‘&ev- lrw‘o Cad 2\

P —

(c-m. l=ﬂ€ cem\r\ S vnSb;.Lesspu\ﬂ nt;\ e,\zvn?n}’ va ern. Lkue \m.s kz),__}r
ég&zz:_rln .(quc\'\ 'S C\.ccesg-ﬁb\ . é!{ ‘LQL\Q cavén.(h,g an e\tm?\r\\’ \u;\'\1 k‘/lf_'

Tr\ewzm A4 A

TV\ a \'\c\&\'\ L\\ole tn w\l\l‘c.\'\ cd“\'i\'uh& ave Lb\uec) L/c\qcxv\cvn '
an w\&ucces.;f-u\ &ec\vc\'\ \K\K'z.& '(:\‘MQ @(4*\-0(] uh(\*z\r- A—\\s_.

c;_.g_g.,_m(,\;uv, s ¢ .cx‘vv\@\\a wil Lacon _\nu.\\\‘mj

PmQC:QOhSQx- M\x gx&wm@\-mv\ ol c\'vv\(z\e untbaem \\r\u&\r\\‘us

Mﬂ? "\’S‘- Vm\' “\\-'""tqy “\N“?A in ‘UNL L‘&le s Q‘\L&\\y L\'\,&_\/
bohedh boany o B doke

@ Tke Q'&Q?-C-\‘QA L\‘MQ \‘c &e«vc\/\ un&ucR&&Cu“)l éﬁv G k’! k"

——

(s 3rlr\z etqz.c\wzg Q‘\‘mnz \1 Le«vc\\ \-:.: -le Q.ng oC 1—\& t\"‘(“‘ 0 \ﬂ(kl]
w\f\fc\'\ \/\u& q@'ecswz& LQ“\S\J\ V\h“ﬂ—.-_o(

@ The )f)'\e. Qx\wc\ml new ber o & e\eme\m\"\ €£°~M\‘vx«ec) s

o\nA Q\t 'L‘\‘me Vs G (g'-}-o(} (C\n (.\L—XQ& Xr\m. cc&\' of Cﬂ\u\g\'(uj
B nill '

~ The dbudion A« camcld aendy w0 A,
A&‘(gev?véﬁ i (A‘A’ T o 'ea\u.q\l/ (u\‘(zl}; o L‘Q
IQRVC\'\QA« TV\.(\"EQ‘J ‘LLL \»*c\ac\)o;)\‘x Jr]n&\~ « \\\¥ {<
SRRV Dl

(o V\\Y'k\‘\r\& :



3/
-’D\Q orwwm 11.2

_IV\ G \’\k&(’\ L\LL tw w‘M‘c\r\ co\\\‘sicug = co\uag L/ 6L°~\'V\k’\4‘5/
A el sl i o Bl ) cnder Ha

Lssumv\-\‘cn ewc sfmg\a w\((u-m 'é\\c.c\r\\'ns.

P\-oo(—: \//cw Cawn C\r\zc\n H\m Lm\f i A?.Srti\&l u\'tlr \‘mo\ e\

r)&-b‘ok\c \ \-7 ] e(\?&c\tu‘t\m \.c\.\&.\ Q.-\‘ A“ Cs\r\ L\qhﬁ ,/
Q\.Q&L\OV)

%’@ e \(

T the vnker ob hedi-ble dobe 6 e leaek pragerbiond)
(‘e UML V\LML’Q(‘ b(‘ c\?.mzw\\ 7N ‘u«x '\'\u& ‘uﬂh we L‘Q"'Q
h = O(m] G\V\(,) ccs\n&w\»vnkr\y

wO(1)

o= n. = Olm)
m

m

=

”’\t-.g ceq«-c\r\\'v\\s L\Ka& LQV\&\"»WX%“ L\‘m? 1% c.vtrm&z .

ovt Qv QN‘\?

= /‘\\\ Bvc\'vu\r\k\-)o Q@evc.\ﬂ‘umg Camn \QQ gwcmmeg o O(ﬁ) émﬁ.

S Ih&ev\-\‘wn 0 (-'1) WO\-&\"&-@-
= OQ la\'\‘cm‘ O(ﬁl \Afo'c-&\' - CaAR ém— Am. W\\TQ(J l(&li_‘s

o (e c\‘-g\‘: O(A] é(vwz N auRTR\R |



