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For the record: Yhe Linear Search

93\!&'\ c. Yoolean sequence b(i: 0gi) Wwhich is nok
Qver;ju\ﬂere @\Se . e pProgram Lineor Seordh deler
mines the smolest netural velue X  such that bx .
More @rm::“b

L G o) arroy <l€ bool {(_E_\ 0%i: b)Y
5 IT x: int
. Linear Search
IR bx A (9_\-. 0<i<x: Abi) A 05)(}
Al

\.egeno\m Tn Yhe ower BVlock e constomd environw ent
s declored and wha} has been grven about it 13 as-
$€r}rec\. Tn \-\'\e ynner \o\cn:\: H\e Vor'ao.\o\e %vir‘onmen“
s declared ond what hes been given obout 3} is as-
seryed _when mﬂ-\'\%nj has been S'Nen, as i his eXQm":\e,
no}'\f\'m3 s asserted” . “The name o? e Proamm
\oe‘mj specieec\ S ?c“oweé \?D 4\16 ‘Fosxccm&’u}'non
ond Fhe Ywo blocks ore closed. Note rhat varicbles
on occur within }\‘\e‘nr scope. The ocbove is our
rej?erree\ ?ormc} ?or ?uﬂc.\'iono.\ S\oecigc.o.}‘:ons. (Enc\
o? Le‘jendo..)

Aside From reviews o? ™y books 1 have learned Yhot
Ynanw Teviewers are Ownnoued b{j my c\o.sm& brockets
suc\'\ as %-Me Gkove "CEY\G\ o? Le‘ﬁtno\a)", lm.‘} “n never
e oo Cc*mﬁncir:g Yec. son Lu\'\b ]—_ s\qgu\c\ g\er,m.} F)mm
his Conven):icw\, which , 3 )Pn';n\ga s ho\- without wmerik,

So T shal shick do . (End o? Aside.)
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“The noturel numbers \oeans well-ordered | we con-
c\ucle-?rom the -Fou::.\' Phat eelucx\'ion x: bx has

na\-ura\ So\u}'icms \"\'\o}‘ x: Y.x \ﬂas O wunigue

smalles} SO\U}'IUT\, or , In other worcls, 'Hno.\- x: R

Le\- X be “n SQ\U\*‘IO\F\
Coch Hok

\nas vl unique so\u\‘icm.

2R, e leb X e civen You the
:‘? sos\-'us?ies J 2
©) whX A (Bi:oswxm\:ﬂ A 0s X ,

a de?tni\'ion ‘Hno.}‘ olows we Yo Yep)'\ro\se R as
'R.: x-.-.X

Our Pifs} approx'\moc}io“ +o Linear Seardh could

\OQ K= X

bu os we have no closed expression @r X , this

GPProximahon s muc\f\ Yoo crude.

Tor our next approximoxion we \ook G)or an
inibalization ?o\louoed \D:j o repe}-'.}‘ton , stch Yhot e
dechdence on. b s Ccm@nec\ ‘o the lotrer. Since
O0< X s Yhe cm\:j \-erm i) (0) n N\ﬂicL\ V» does
no\' occur, H’l'\s IS 4‘\&-\ '“12_ ohlb '\-evrm we mq_b
wse in -“5\"'?3"“3 Yhe ‘m‘u);‘m\iza)r’mn. That s, we ofe

or OnNn ‘\'n\roriocn.} ot

\oo\dnﬁ
Gy 15 @ aenem\izc«\\on o? R

(i con Yoe initiclized on account of 0<%
1 su:.)@es\r os jnvariant P | given by

P Dsxs X

which  leods Yo our <econd a?Proxima\icn



EWD q30-2
{O-SXS %:= 0 {’Pl
;do x#X = xi= x4 od {RY

?01" bo\\'lc\'\ X-x serves -?or Hne }‘ermiv\o.\"lcm Grgumenx'

since P 2 X-x30 , and X-x s decreased in each
Yerohon.

“-F’ma\\b we deduce Gcrm P and (0) e lemma
P 2 (x£X = abx)

which ollows us Yo %ons?orm Yhe second soluhion inYo
our ina\ So\u\ion ?or Lineor Seo.rc\'\:

{_OSX‘S X*.:O {’P}

;90 1 bx » x=x41 od LR}

>

* ]
*

The Vo.\ic\'l\:) OED ‘Yhe ochove solution is known -.@r more
Yhon o decade- as the Linear Search Theorem. Tt is o
ver 5‘|m‘o\e. W\eorem: it is os un:-;urpris'm as i} is use-

ul. In the ?c“t\ore, W+ is kvown as b:.)?\eh 100\Ciﬂ5

of O Tinimum VQ\ue So\\f'\sf in Some Ct;l}efidh, searc\-\
n increasing order 1, bou} would like Yo \ooin\' out
-\-ho} we s\'\Ou\d \oe, coregu\ with Stch Q“'\PSQS'. ‘ms}eac\
o? de@wmj ® Qs vne minimum hc}ura\ V‘Q\MQ A Such

Yok oox ., we could have c\eenec\ W as the moximum
value x  such Yho} (A ogi<x: n i)

——

T vecorded Yhe ohove derivaliem wecouwse i} dillrs
?rcrm Yhe ome L Sove @n‘mer :j in ’r\no.\- X —Yhe ino.\
value c? X — OCCurs exp\ici“ n Yhe whole araqument

MD ?crmer arcument used (or Yhe invorian} the
C equai vc.\eﬂ } ) ormu\c.\ri on

(Qi:0gi<x:1 i) A Osx

?
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obtained ?rom R \o:j omission o? Yhe ?i.rﬁ Con\')uuf\C}.

}3 con\nihe& N ex?\ic';\- aPPeo.\ ‘o

(9_‘1:05'1()(-\-1:‘%.‘1) = (9_‘;: D$'|<X'.*1\r:».i§ A 1 hax

and \oc\xe& ‘}'\ne_ _siepp'mﬁ s‘rcme o? QA Seconé &Vproxi-

mo&i on.

1 ‘oreeer the derivetion Siven here , even Mt\o-.ksk W+
mioh} involve o \itHe Lt more ?ormo.\ lebour head 1
rovea +the lemmo CXP\icinj. Qs )r\we \emm 1S 'md-epen-
deh)' o? H’le o\%orﬂ-\ﬂm, Hﬂe new version 1S & \ot\' ?ur)r\ner

c\isenhng\ed. ence wmy preference.

T om endebled Jo \J.H.J.I‘e“ en ? inh wh
3 or Q n o
to e +he exislence o? Yhis ollernalive Ieriva\iéh.
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