Wrst tine of sequential search (i n ordered array and in unordered array)

Exanpl e
Sequent i al search, unordered

Find an itemx in an unorderedarray | based only on conpari sonsof x to el enentsof |.
I 01, I[11, 121, ..., Ik - 11, I[k1, o I[n - 1]

R
Sequenti al search, ordered

Find an itemx in an orderedarray | based only on conpari sonsof x to el enentsof |.

1 [0] < 1[1] < 1[2] = ... = |I[k - 1] = I[k] =... = 1[n - 1]

Not e. A searchcan be successful if the elenment x that i s searchedfor is found,

of unsuccessful otherw se Inthe case of successfulsearchin an orderedarray,

t he sequenti al search al gorit hmdoes not t ake advant ageof the order. I nthe case of [NIINESE
FFTEdi i n an orderedarray, the sequential search al gorit hnfihER @R Of |

illiE BIIEN becauseit haltsafter encouteringand el ement of | that i s |argerthan x.

Not ati on
size (1) - nunber of el enentsto be searched
T (n) -

nunber of conpari sonsper for medwhi | e searchi ngof an entryinann -
element array |.

Wr st - case (e.g., successfulsearchfor the |ast el enent
X = 1[n - 1]
or unsuccessfulsearch past the | ast el enent
x > 1[n - 1]
- wor ks bot h for unorderedand orderedsearchy runni ngti ne

T (n) =n

Optimality

For an unorderedarray, the sequentialsearchis worst -
case optimal inthe classof al gorithnsthat search by conpari sonsof keys.
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Proof. Supposethat thereis an al gorithnmSthat searchesby conpari sonsof keysthat i s capabl e
of findingan elenment x in an n - el emrent array performngat | essthan n conpari sons

Here i s howyou can pl ay an adversarystrategyin order to nake the al goritmsS fail.
1. GveSanarray A of n elenentsthat are all greaterthan O and a nunber O to searchfor.

2. BEverytimethat S conparesthe given0to an el ement of A,
say, to A[i], you answer "Not equal”.

3. If Sstopsand says"0 is not there",
you assignOto any el enent A[j ] that the al gorithmS did not conpareOto
(t here nust be such an el enent sincethereare n el ementsof A and S nade | essthan n conpari son$
and say "Wong answer, |ook, ATj]=0".

4. 1f the al goritmS stopsand says"0O is there",
you say "Wong answer, look, all elenentsof A are greater than 0".

In any case (3 or 4), Swll give awonganswer. End of proof.

For an orderedarray,
t he sequenti al searchis NOT worst - case optimal i nthat cl ass. For instance
bi nary sear ch (t hat searchesby conpari sonsof keys) perforns

| ess conpari sonsi n t he wor st case t han sequenti al sear ch does.



