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sortedness Testing (general case)



Testing sortedness (general case

Recall def

Give an array A
,

Design an algorithm A s
.
t- with prob .

IS

-

if A is sorted
,
A outputs accept

-

if A is -far from being sorted ,

↳ outputs

victt,
↓

accept reject

what does E-far mean here ?

distance between two array of size :



entries we need to chang to

dist(t ,A)=
hange A

to
P =(all sorted arrays)

dist(A ,Pl = min dist(A
,
A

At P

E-far from sortedness = We need to

change E .
R entries in A to get

a sorted

~

tharraya throwing dants in the

dark won't work in general case ?

unable to detect local changes

Fa



New algorithm

Binary search base algorithm.

sorted => binary search works.

?
I [ I

Assumption: WLOG , entries of A

are distinct.

Try s times

pick a random it [n]

&
< Binary search (A , A (i))

if (l + i)

return reject

return accept.



* If A is sorted =>

all calls to binary search work correctly

=> the algorithm returns acceptw. prob 1.

*
If A isfar from sorted I

p := the probability of binary search Fails

when we are e-far

what we need :

Pr (outputting accept/far) - (l-p) =S

by setting S:log's



if p22 =>
(1-2) . R many entries

are nice

↓ Lemma P

(1-3) . I many
entries are sorted

↓

A is not -far from being
sorted

=> P22 = S = Ens
would be enough,



Binary - search/array A
,
valuea

,
indices h

, +)

if (t < h)

return h

m - La

if (A[m] = x)

return m

if (A(m) <a)
return binary-search (A , a , h , m-1)

if (Alm) < a)

return binary-search (A , R , m + 1
,
t)



Binary search on a corted A

returns the smallest: such that

A[i] * de
-

Binary search (A ,
n
,

1
,
n+)

could return n+ 1
.

-

#
I m

+- t

> A [m] ?
-

Yes / No

i -
m-1 m m

+
I

A[m] is called pivot

&



We say i is nice if the binary

search on = Ali] returns i

Lemma suppose we have two nice indices
-

i and je (a)
.

If icj then Ali] < Alj]

ot
pirots of i

in sa ..... iI

pivots of j.

is

,
m... --- , mp, =jm

,

me last mutual pivot

M
imbACi] < ACMcA]


