le chure 1R

(chrcrwfmG 47‘4_} oow"cl: SO 1

and $-€.14CT\J¢>V\

- review of quick sor it

(;\/D\al-tv/\
oL median of S

~ s¢le chon

Hod
— wx&o\fﬂ.ﬂ we

Resourees Rouis\»jarclm " N:Jvi‘rkn;[ wik Vb ML

https://class.coursera.org/algo-004/lecture/38

Mer‘c sort ( I\'S.\.) 2
iRs (\'13%, Size == \3
yetuen vst
else ? =y
ar kiAo st mto fwo appsina
s ;’:M}Y\ size itk R, ,QZ]
Q\ €& n'\l.fae 55(4’ (Q\)

QQ « wurnjcsof—[’ (Ql)
return  werqe (u ,Q'l)

Recall L

cCoMe 2SO

ﬂu,'toks‘or—é (l]i %) 3
VL (\15-}. sine() <= )

return ISt
cls { p o« IisT. V-f_wwc??\/of(3

Q) e list of elawents Less ""“"(F>

Merje_gw—‘\' does
ofler Fhe

Moan work <m<_rse>

recursiwe  calls |

dexy  Tids  wmain Work <TDI\.|/'H'HOV\)

QL c\esovt
‘21 «— \"3'* o-{- C\lwln‘h Ne" LfSST‘Aﬂ-V\ (Ph) BCM ‘Hﬂc Ve cuwrsiwWe CC\-\.\S .
ol &« wicksov4 (QI)
Q) & quicksovt (e2)
otena QL 21 .
3 return  Cont fenake € b P ) \,,\ Lo Cases s Work 'S O(n)
3
Mcrﬂc sor T -b»lu_s O(V\\a\j V‘w Hme . Quide soc & Akes O(ALX Yme  n Hee
eo WiVES
TL\ '{71(“\‘,-] .\W\‘O\LMCn +7~+\-om v a[ \,JOV'S* CaSe OF o P‘m((g— (I\,\.QS(,.’\_
N Lich
O( > ex S(aace / however, W F-\\;,,-F- ) and O(V\\eav\\ A H.e lpes +
" 7
clows Jowrn +he alj\ri-{’f«m. Case dhat e 'PN°+ Pw; Kdsons  Fhe
o
Ao n
(T\" se \Al/\o[\ff done esce 22| se F o +~o sefs of size = —Z
boud wmemdr
o COMP 2737 ko & J e PI““ "
h heeS ond it um.JdS‘HAJ c,\)L.:J Qu_}dc_snr‘f Con )
feray Cihee ' g
slows doww a&eriﬂnms > wl\iéL mokes 4 fuster Han MUJGS

using exivi  space

in ?mdﬁcc.




QLM‘Ck.Sdr‘k

Choose P‘\\Io'f" (L,,u 7>

gt | [] a

ECS+ {* IDL -
case 'Q\ ;|>'nla+ Qﬂ_-
best Case 3\0\."1 Fm\o\ew\ gxw_-(—(j A AR

n) = l—t(zﬂ Foon
So %(V\\ S O(V\\oaws

Clhoose P"Na"]'

. L
Ot | T] —

—
Loers 2] 1 0
'|\Ia+
cuses P
e —
,FND 22
wovst Case ! larjd sub Fm(,lm hay  Size  n—l.
LD = A=) ko) e
- gy 2+dr- o onmloFAS n (o)

Whick s O(V\"‘\)

\"\'b\/d t choose e FTVO+ Tn cbuic\c:w'f?

The WMe dian of o  set of  naumbers
1% fe olement such Heat  half
Hee elements e less  Fhan  ond

Hoan Fha!  element .

half are 3«‘6&“

W‘"Af'.dﬂ \/JD‘A\A ve 'an bqf" ?',\Jo'*

[,V\ ’P{‘p\.c-‘-\:cc A s V.SM&“J Eaca\ QMOVJL\”
Livst , wv\‘la\lc‘ and

\ash elemeds v Tle st and wse  Yhe

’+‘o C ownsi der Hoe

Haese 3 2 wae ?~,ue+.

med ian 0 {

me A<an ST O((’) .

Yuv, Can CaMpu\—t s

'ﬁ)r o]\,dclcsw‘r
H— ohl,:) F&.f{[} Pm A(‘-CC$ O (PAD/ ?;.f ‘H‘H'ﬂf\ ,
[t j'we; +he wedion i+ e whele  [ist
is  alreadn sorked
O ne W o selecd Hee median s
‘l‘p Sovt e st and Then cloxe Sclcc_%'on Fﬁ\"l{"’\ (W“”t genera f)
-\'L»T i dd e z\ewe~+, But This s C)TUC»/\ [’ set O-F N C,am(:a_ra.(g[—e C(LM¢V\"’5)
i L ch e ~t o .
S ‘j Lol we W to Choos < (om or,\w?n -e‘&'\'S‘\"s) L,...'I' '—{' s V\c+‘ j‘\u')
e me discn  m avees 4o y(wJ wp 1\.u¢lr.$of‘{" J -
-@'\M} Ahe L+~ clemant in s prdec 'MJ .
' rRcwl N
Do-u Haere e xist an ""j""‘\'\hwx _h’\o.{_ n F“ c cJ'/ -/a: SC\CC.-L e M&mm)
Wwe wse
celecky Fhe median Tn oln) 7 .
. o f no1s even

t)ts‘ as we 'l now See .

h-l o s ok d




EKC\W-'A]‘C (.V\-\\)
Obvions  selubon [ but foo Slow)) !
Q[z \7 3 e 5 2 G % 2% 1 14 b s Sor k e ele meats ql—&
o \ 2 3 + S L 7 3 9 10
do on arrnﬁ \‘79\“*? ) C’A[Z i&
select (a)O) =
Ho wever s trlkes O(nls V\’) )
select (a,3) = 5
\W o on Ol algori Thm
Sc(cc%(C{)g) = 9 < ) J
select (a)\O) = %l

S-G\CC Ton mY|e I
h ? H m (4’03&&25 q-rq;fbmc,[«\>

4 was IDD’rm‘zo( ont o me alkr Hhe

l} Consi der & divide and canﬁme_r
Aapritim ek wr s | lecture fhaf herebsa prblen
He Same Tlovowsr &S guack sort) and i a{{m”j flements P be
H.e Same L,Jors\' case Lehavlier le, O(V\L>.
fﬁmm/ +o the PWO+ . See exercises .
So I AMM OL\ancjc/ 7"‘!6 .5/,}/45
2- \ o +L\ sv e \ gf'
) lwmpreve  the abive algeriths by 5 aued  Ahs prblem.
uslm‘s +ae W\eo\]ay\-o-\:-w\m)lfan—o-g-g
\me'\’ﬁ\bd = o O<V\» SZ\GL% G(JO’I(‘{’LIW\.
Choose P‘Nu’i’
ot ‘L Ql.siz
\ ' \ ©
> l_’l 1 olL253 v n-l
<Parﬁﬁm i || S—
S bz Ql.size el R\ pek 22
— | —
2\ T’;\\In'k' 'Q'l /
€ \CW\!A-’(& < ?'\Vu'{" < \c v/\ﬂr\-‘h > ?'ND r
bo(< 21.size
Heen seleck ( Q17 L)
(== Q. size — we  have Found T
“ <> ‘-' = elenst Lo > Risize
= 92 fron selec( 22, L ~(R1512e +))




select (s, L) 1 /7 0 < list size drome et
Pﬂ-"H How The list &round F'/Vo+ \L
2\ 13 He list of dementy  less Huan P‘/va-} -Q\‘NL ) I J
2:)_ s " te " ' rta‘({r +‘[o\a_ 7\fo+
9 n P Ecﬁ [ W [
e (imn 2152 TR
feturn P'No‘\’
clse 1f ( L < Q\.sfac) best Case ! SPM- Fm\‘\em cxac_Hj o hal £
| return select < Ql, t ) .
che . . = ZY + ¢n
Y‘c‘l'urm Selec‘(’ ( Q.Z] L '(,0-,-5715 + ')) )CLV\\ ’t( 2—»
3 - Loan by nog
= (L T N >
= Jdon
Choose Pwa'i' Q_ Hou b cloose »F\\Jo‘\‘ se Heatf 70\,\ ore
-Q\':% l J j ﬁuurmkz) ) Sﬁj awaj P worst  Cale ?
Loors + — — B EL", He median of median of 5" method,
2‘ 'Nu+
cuses F
B L ] . parfitien Hhe input list mb 5 - duples
F'n/n'\' 22
\onb+ Case . larjvf SMLFNLI—CW\ has Sige n—| d ' use o O[(\) onuv'iH\m Lo Hndin
~geursive Call w  that )gfjcr list fhe me dian witein  ench g—'l'hrlc
4(a) = ‘h(”'m N and make o Lt of  these W\Z&fan—og'grj
= V\+(V\—\)+ (r2)r . .o v 240 ! gdaa#- He median of this list of pmedian-of-57
= nln H\/l = o(n") (rccu(s'\ue) as the F‘nvo»{-
a(‘-{-{-Hgy\ 4lie .\V\fu‘l' “S*‘ 'W\'S'h E-_ '{'U\FIES

f‘carrnje

'I"+° “cn\uwmsll C:-U\uf""«v\ an‘g\
\/ Q'\d S‘r.\cd'

me Xian  Frow e celumn

median cF 5 ’s
(c=\umn>7

Nexf, ...
j/PerHbv\ each Column 1oz, median-of-S.

S&keka- 'H,‘¢

me dian

o-(\ +he median J5 s,

We weld

use 1T a5 the rr)'\vﬁ 4o seleet

the Tt element From  the lst  of

n.




Reovrder +He Ov-l‘:)‘\r\o.\ sy (n L\cmen'f*;)
&“A 3WDIAP e fv\“”\""h s 'r-u“'-ws .

elements < f"\vv\‘ elements > f\\ra'\‘
/\_/;'_\ /\—/\/_\

[ﬁ;/LE"'Ll"" . ...iu\ i

LY 1 n an
s/2 5 /Z median of '§/2 ?/2
median of 5%
- ﬁ' = ﬂ = h _n
S lo o 5

Q < (__ < median of wedian of 545 < ‘,-\ < %
’ﬂws the median of  wmedian of 5:5 is \jf‘“"“—f

How V\MM\j Og\- e ach avre "H\t/t? than ;!;_Oh of the clements and e Fhar

3 «f e bltmfn'{s.

\§ Se\ft/\‘(f\\ u> Uses Fhe wedian of median of S geleet (list, L) { /6 & L < list.size

as  the rF-.»lc’\') Hen +He hext YeCursive (P list,size 5_5‘I fod i+ eliment b brakt frce
Ond  reduen i+ /| Lase Cese,

ol o seeek () W be on & Lok s ©
PN*‘! Hon \'lsi' 'M+D S '+urs1<.)

OE Size oxlr mos + 2~ list Median OfSs < Bind wedians of 5“\‘\1"&5

_ lo

(;wa'k «— s:[«_',’( |'st Mediad® 5’:1 1is+l‘1<o\‘yu0¥5:,.s(ze/1
TL\MS, Here il be of  mesT }Oj o N 3

10 por tibon the list &round P'IVDJF

eCursive calls o Selec t . i (== Q1. size )
R.hm F.:\ro-% Same
ehe 18 (LXK Q1.size) s
return seleet (-Ql, t \} Iot-—Fprg
A . ” H e H'\ J Tdeas L _ 1o C_lSC . . |
SIDE: Yecee Master metho idees = = K rehurn Sc[ec‘l'(ﬁ')—; {-(al.size t )>
y3
Selec T malkes _‘(ﬁio recwrsive calls J;(m) geleet (list, L) $ /7 06 i< lshsie
O([\ (b olist.size £ 51 Lad (H element LJ bruk force
f) SC\LCT ‘H/\C, W\CJ;L&:/\ o% V‘(\Cdtb—«\ o£ S Is Qn d redurn T+ ) Lase CasE,
G d we F as  the ':F']U¢+ else ¢
. Ofn bhnn st e S —Fuple
- 'H/\fs dwo‘lJ§ ']L(/\C wors+ Case o-\\- ( ) postim pled
& ?acr\ chosSen F-NO,R_ D(n\ list Medians 5 <—  find wedlans of S-hrlcs
j .E(ﬁs__,) pivet €= s:[«_{-( Iist MediantlS | listMedimet S, size /2\
- (o) PO-"HH:» He lisk  around FN°+
l\ select the LT element On the |5k (" e (== Q1.si2e)
0(13 return F'lvo'l‘
(L \oek'\m % Q\ oY Q_ 2.> clse if ( L £ Ql.:l‘i:}
Vs 3 < {( fh\ return  Seleet ( 21, 1 )
lo

else . .
< ‘E( -;lh) return 5¢[¢¢'—+ (QZ, ¢ _('a,'s,“ ’ I)>
5]

= L) < &2+ £(En)r cn




L) < 68 - &(Bn)x en

Claim:

i f J:(v\\ < ‘E(%\J— ‘t(%\’r cn '&ranf\)

\,\Je_ CAM\o{' a(:f[j Ma.s-k( Tb\e.orcw\, "H,\cy\ ’{’,(V\} < Fv\ Lo same F>o_
H’b\»'e,ve.r} nofe % + Fn <N Prot \m3 ndue on
o
Thes (D al\l  we Lol need 1o shew ’—/Jl_l:aic coe (CM i ’E(Q < /ﬁ FE’ some F
ne | de “"”
ok A O(n). ( *fﬂa,zr..l’/s:/ac)
nduchon \mwowcsis.'
Quppse £ (k) & plk hrell k<
]V\d\hcjﬁwx S\*-L ‘, show k(ﬂ) = {AV\
V< (%) r £ (o
(SB ( ) 3 toon Re‘]'ufm'mo\ +o  Quick sor +
4 N
= p= B (—70- n o+ <n J
) . We can Scleck He median In oln).
< B ( T _“\ boCn Th teksevt € Sol
o Jo us, Olu"c’ Sev Lan, olved lAY(I:j
< ,@(%V\\+CV\ —E(ﬂ: z{(%>+ cn
— (Oc(% V\\> poCn, where B |0-¢ .2, O(w\osw) 1w Ahe  Jovst  Case.
_ e cause
= 0 e n ( ks )
- /B n Mos+ 'lwfl-cw\cn'{'o\Hav\S c-‘ j‘v\.TC.'C Séf'[' a{o
‘/\J wuse median of  median of S";)
ﬂ'\kx ’HO 'S O("‘\ ~ however. Lok not 7

U]au Can g-c\ec,-k N WL Al an ‘' OCV\)
owt fhe Constant /_') Wl ke ]mrgc.
| n ?Mokue\ “bovs et wWovde Ut
| €. s dpesw ¥ cun fster .
\.g UO\A choose 4le ?'\Vo‘} “« (‘Amo\wr\[r)“’
+len Xle chances of jLHﬁnj load
P'\\ro\’s over awd  dVeC s swall,
We il see this nexd week l




