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Same start as for deterministic selection
SELECT(ALin)
1 if(n=1)
2 then return A[l]
XY
3 p=A[RaNpDOM(1,n)| \/,}*\’* gl ’a\o
4 \S M L
5 ? ha{
={recA:x>p} J ._‘ n
7 if i< |L|
8 then SeLecT(L, 1, L)
9 else SeLecT(H,i— |L|,|H|)
11.00x 8,50 In < 3 -
Oct 1-4:09 PM
J@ tselect. pdf (application/pdf Object) - Mozilla Firefox L=E|
Fie Edt View Hitory Bookmarks Took  Hel
6 - (a1 | @0 bitp e cokmbin, edufcs20T5 coursesfesor4 231 FO3rselect pdf Rt & F
=HE L ezl @ o [

SELECT(A,in) ]
1 if (n=1)
2 then return A[l]
i p = A[RaNDOM(1,n)| _G'“s* ol \o‘s_\_ ls
5 bad
ﬂ\'\q\ﬂwd\
6 L={recA: z<p} ? . - e
H={zxcA:z>p) “—-\" “'“"\‘
mMmaX
7 o<l | IL'. N \\‘“"O ,
8 then SeLecT(L, i, |L|) a0 himd
9 else SELECT(H,i— |L|,|H|) v”‘sl-'("’ WA 3 .
00 wm\"a“u.
11,00 x 8,50 In % » B
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Analysis

TV is expected tvanpg Hons,

) n
T(n)= 3% Pr(partition is x smallest)-(Running time when partition is x sn

r=1

Using = and n — x as an upper bound of the sizes of the two sides:

T(n) < 3 ~(T() or T(n - z)) + O(n)
=1"Nn
= i l{T(mm\'{.r. n—x})+0(n))
r=1M

< (:—') 2“1] (T(max{z,n — z})) + O(n)

We now rewrite the max term. Notice that as r goes from | to n. the

term max{z,n — x} takes on the values n — I,n —2n - 3,..., n/2,nf2,n/2+

L,n/24+2,....n—1,n. As an overestimate, we say that it takes all the values

between n/2 and n twice. Thus we substitute and obtain

11.00 % 8,50 In < »
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(n) = % Pr(partition is x smallest)-(Running time when partition is x smal

r=1

Using = and n — x as an upper bound of the sizes of the two sides:

n

3 i ((T(x) or T(n —x)) 4+ O(n))

T(n) <
f\‘ (n) < =1 M
- h- ]
:\\-1 Ny < Y —(T(max{x,n—x})+0O(n))
K r=1 T
N 1 n :
"’1 gl,ﬂ < (;) }_‘I (T(max{xz,n —x})) + O(n)
We now rewrite the max term. Notice that as r goes from 1 to n. the
wrm max{x,n — r} takes on the values n — l,n —2,n —3,..., n/2,n/2,n/2 +
nf2+2,..., n—1,n. As an overestimate, we say that it takes all the values

etween n/2 and n twice. Thus we substitute and obtain

{9 n/2 \

1.00x850In |4 »
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Using r and n — xr as an upper bound of the sizes of the two sides:

n 1
Tin) < ¥ —((T(xz) or T(n—x))+ O(n))
=17
no]
'\) < ¥ —(T(max{z,n—x})+0(n))
=1Nn
L- ] 1 n
< o Y (T(max{xz,n —x})) +O0(n)
n; =1
We now rewrite the max term. Notice that as r goes from 1 to n. the
term max{x,n — xr} takes on the values n — l,n —2.n —3,..., n/2,n/2,n/2 +
Ln/24+2,..., n—1,n. As an overestimate, we say that it takes all the values

between n/2 and n twice. Thus we substitute and obtain

9 n/2
T(n) < (i 3> T(n/2 +;1'}] +O(n)
n =0
9 2 nf2-1
= ;T[H} + (; Y T(n/2+ J‘]) + 0(n)
! r=0

11.00x850Im |

-
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3 QUICKSORT (A, p.q — 1) .
4 QUICKSORT(A, g+ 1,7) J
Aqg+1,71
. ]
%=
PARTITION(A, p, 1) " P S r
ARTITION(A, p.r i
2 P> 3% § ¢ 9 g
1 y < RANDOM(p.7) (
2 Exchange Aly] and Alr| ﬁ 8 3 C | L' c\ 3\ S]
3 z— A . c 6
4 i—p-1 AN '
5 forj—ptor—1 3% e‘
G do if Afj] <z f i'i' \)
7 then 7 — i+ 1 Y ;;
8 exchange A[i] — Alj] Y % (
9 exchange Ali + 1] — Alr|
10 return i + 1 3 S. | “ Q q g
26 1 Y ‘L'C | 1
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1 y < RANDOM(p,T)
2  Exchange Aly] and Alr]
3 x— Al
4 i—p-1
5 forj—ptor—1
6 do if Afj] <=
7 then i — i+ 1
8 exchange A[i] — A[j]
9 exchange Afi + 1] — A[r]
10 return i+ 1

Loop Invariant At the beginning of each iteration of the for loop in Pa
tition

LAp...i<x
2. 4[!4—1}— ]] >

1L00%8SNn (4
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