CJ\racﬂc Scloo ! Addi Hon
\-c c.'\'m(‘e, \ 7‘
Divide  and  Conguer 357 x[n]
et _ylnl
' Kar&-{'svu\a a W\\AH’}P\FwHom | % | b Suw [vu—]l
https://class.coursera.org/algo-004/lecture/167
dikon o‘c fwo N d(a]l Mum bers
’ ’\’(/\C. ﬂ&ﬁ'{*—( M{,'HAO% A‘"“
https://class.coursera.org/algo-004/lecture 47&&5 'I’WV\C O(ﬂ\ '
C)racfc Sclhoo ! Mu[{w‘f\rcm\—iem‘ - .
¥ 1 QH
3512 x( ]
x ded yln]
2
|4+ 0%
W n 2”’] +
avia ep lnl L = [
"3
2 | H: pe and g have n )\.Brlh eocla ;
2) 3 ﬂlz 2 % ('L 2“] Hoen c_aw\‘bwﬁ'\ﬁ %*2 s O( Y\’LB |

(D'\ve.w n )Ct\j\\’ s xi_& Y Ll
// 2 B }eo(af—%

for =lh oo 2
Be = b0 o J o(n*)

J+NP = xUHJ[ﬂ
etc.

(1? u\cw VJU-V\J[ "‘b See al\ ’H«\C,

PSeutﬂoCcdc —pw %[]*Jﬁ_x
\c c,k'\ml'e, l

‘S Here [N “F‘A.)‘\*(‘ W\W\'H' lo\;CaA-io\n a.bodH«m?

| dec ™ divide avd c_omzv\er\_

N . N
/7— AI 3\’\-:\ =
< V‘/L

x| % X = Z\*}On/ t Zo
Y Yo 3 = j\ * 10 + kgo
. J\:Sih g
v 27
by, 3S3F 7
| = %S * 1Q + 2F




'X%’t(j

- o
(2;&107'+‘Z,>¥(5,4m ¥ jo\

1

¥

",
Ky g ¥ 0" + (#,j, ¥ 1,3,3410 Yoy

Xo 4o %, Yo
T ) oY, * 0%
i Y» % Ye * 1o/t
D_x_“il———: ZY) * 0"

Nok.

—_—

n

Y o swFhs Wy

5 pabes D o)

n/L
S B CT R R ENLAR R b

W L
£(5) HE) A K5

i %: F (L) + cn

Trick ( Karatsubal) "

(S(c

Maghkr tledaed  later ‘ha)ua:Y\

O(»*)

X |’D e N Fas'l'l-\'ow :5 O(w\)
([and Fling i a's ) .

Let  A(R) be fhe Hme cequeed However y 1% con  be shown

W\\A\Hf’]ﬂ Fwo O o\:y* nembers. ws vn back swbshfufion that ...

X X g

noe Lwnﬁ—:l—
over  gqrede
SCL\UD I

mé +LOJ\

&—

X =

ZLT Xo
Y= k e I Yo
X ¥ 9

Y)/Z
= Xy % |0“+(¢,j,+x,7.34/o Lo Yo

W

Wz a\ov:Jr need 4 know ’x"fjl aM) Z\ jo

k oW ‘H/\ Tt
T AV o\mnl\:) s We Juﬂ- need o “ er

Sum and (wcx# g\;4€> daeir  Sum
(oe C,nm(ev.'k&

6 ‘H«:.r ']D\N J.u.(,-l-

can

msinj x°‘3° C\nj 7(.‘%\ and  one
12 Fhree

vmm\*‘i“a\((,a%"dv-i in O(’\\)

I*g

n/
x4 % 10"+ (Fey T T g)HIOT g

i

(21 +Io> (5( +jo’)— 7:,3‘

—

3 4|

‘xcjo
)+ e
/
different ©

dhon  beboic




L‘\ ™ G

'{2(“3—‘ 'u%\ v C Search O([oj h\
mar3550r+7 ( { )
—L("\ = 2 ’t(%> +oen clovest F“"f Ofn ij\
of 2D F‘\*h
wba ?
'un\ = 3 't(% ¥ €&n Kﬂ::s\:fliwﬁ'on O( \
Wy = 4 () r en Bl sbet o)

mu LR (\x [ "1‘0“\

\{c}ﬂ&(‘{ \7'

D'JVT&& and Con ?we_(

Ul P\Fc,a hon

[ Kar&-{-sm\oa

https://class.coursera.org/algo-004/lecture/167

. The Mastee Methed

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

Sumbmc - n - ade o CMTA.—( ’E(J\\ = a {(15 + C V\&
o\ljori‘\'ll\m Haat %—‘V‘% a recwrrence © o
1 EXO.M ).‘\'.5 .
n a \ SXampe?
& “ ‘{:(’\;B i cn - Lir\uﬂs search
= = c:l a\: O
O s Hre numbesr © t sub \am\a\a wmSs a=\ ) b=2 ; )
e or '\_
i ) eoch s‘uLffbla\¢M T owerd s
e N s Ahe size o o .
\D Q= ) »
4 % 'HAC. ovc,r\/u_a.é\ ‘FW FAH‘W‘ - Ko.fo\{'s\/»[-a W\QIHF\ECA‘HM
® V\ ( \ : :
: ty " ( +o ?a-f'k'“'-H\M a-V\A 0= 2) \3-1) c= \ A \
0 S\ 4 Cov le\-& Sb(u sﬂ'DﬂS > -~ ‘Y’a?\ad &ﬁeyp\?-} 0\1‘ -Fas+ WA l-H ?\\‘Ca"‘l’bn
! \ Sb'\' c = \ . ) ] )
B o=, b1, c=1 . d= |
o wn

@= a%(%):, C\f\aj

o Eoaclh wode of the call hree has o chl dren

(OK s He “erv\a‘,dnj -g.c'*b(“ 0—; ‘H,{ C“H *V‘ec>

e The Fmblam size s reduced \aj Pt b,
tln

[ o

P
() E) - o
S\ r

log, N /°/\o Y
’ a/o/ !na\e\\ao Vi
A M ARNNNAN N RN o

o o © ©
vV 06 ® 0o goo vc0g o0 000 00D w©°

-}

) free = logb\r\

\;\c_Tc:\\/\\' o¥

Recursion  shps ot the lLase CmE, "Hf“'a“j
when ?n\o\tv/\ size 15 a swmall pumbar ey, |




cq. a3 a
//\ J LY 5 oa (Y %“J
\03 " o Lssuw\e =
b AN \\
o O © [V] Tim R“‘s\"j“}"‘n
// /”, o/ﬂ|\u Zl\aao\a £\> :A\o D) Y He Forces of jaud and evil
o ) te size of each swkprblem ghinks  with
V\mm\ou st leaves ( L:s; f:.:-;:mﬂ) 3 e recmve <o <b>\3
lo% b n nowler  0F sub Fnu"*S e veases at
= G\ - Ahe
’ ) Lolever of  Fhe ol ree. (671)
= What abou t 0\ ?
£ln)= o Jc(% + nd ,
N
= CA{Q'&.(%L *"('g\l.}y\&
X e bLattle \og‘jm o] < N 0\
2' —
DN gty e alf) e
—
Ny, (o
ot W\ i (ﬂ
n = \o < y = level
PVSSLLW\Q -C-o( S"W\V\ <y 3 _ 0\3 t(% s a2(’y\z>a+ . (i\_\fv_(_ V\J
b lo b
lcl;wl g | n "_jb“'L . d
k=) ‘ d ejb . [N
s R e St
Do(E) e SaE) e = e ke ()
b (:'=b b 6:0
Jt\r-c[, < ( \oﬁLY\' :
log, N | o a
g n T o '’ ol \d /=N é (75
M el =
7 r =0 ) =°
. Work q‘:\ \ w
; ,r:a:; cach lea ,j,mker of :M\n QSSM\Q JQ( \\ = and neke n \
Inferaol indernal g
mdzs . mAe )o
sk leth vl




lo br\ R
Y = ot Tg ey Cove [ (cx) :az L
- bd‘ H’brc e lhave +he same  armownt of
esv k at ead|, |eve) |
NN,
: ARSI N
eometvic
Alhvce Cases senes ) k+ \ mh o )
ny r=l = k+l
w <l , '
) ¢ >
=0 4
L wae ol ey
ey . W’yswk cose 2 (reD: a< b’
a e
n re we  have a decreasin ot ¥
{(/‘\ - O {<’|;\ r N evk at eacl, le_vo\.j i °
a=2, b2, d= P R T
_ | — rk‘i‘(
f( TN RRAT -
A = O %) ) n) - O n 1o zh
) Y ] < A 2o
V= )
ﬂ":- same  around  oF Litnl  werle  dove - cons Funt (indkependesd o )
a e ch level L Haw\elj O(n).
, RN 4
"_> ‘t‘(v\\ = O(W \
| 4
coce R (1) 4> (r=€1>®
Here we W .
ove an InCreesi n PO S
oF Werk o do od each J\e:;\ . g r ‘ = (ti>
The [eaves dowin ate . > 1&4 < \cjkan
A\ lgb "
Cre ok e e 0T = <\04\j )
e+ \
— r =\ \OS%V\
-\ _ o | " 43
=\ B Q 3 /(\0
S22
< C r\< ‘S’—D tnd
(X \0 DD
B e b 2

Y s




lgpwn

‘Q/(V\\ = V\dé_ \r:' cj Kwra—\_SwLa lehf\\.&_l_\\bn
[og, N
< Ao n )
@ lojbn {({\\ - o {('E\ F chn
- e QAB _a
0\:2]‘0:1]&1\ r'b°&>t
loq | &
d 3b
< onhc Xl log 2 b
n _t(v\\—_— OCV\ 3= > ~ o(n )
\ej(aa
Hd% \-c.r M"'HMW' ( Su.mmafu\ )'

Revrew cg cxfoma'\'s and }015

L & )‘ | z
J(,(V\\'—‘ &%(LBA— n ;Jc/‘ (yz) _ 2 (j\>
, 237 = (x2)" #+ x
" o O(V\A [owJ Ny e -
level !
. & 2 A3 >
A
:{:‘:iv/m‘” O (V\ [°%\0 a> > o v \G& = ('XZXLZ’L)(.%I) _ 'xg
= X
flﬁavﬁ dowi rate
Qevfe_w 6‘; C_xfone_a‘\'s ana‘ [015
\ogq (, o
N )
(\05\> = \O(}\l 3('“\

-

Ul

1/

<\0 bwh)

n

&

4

for ary a,byx 7 0

IOS\QZ'= IOJLO‘ . \,,jax
w\n“. /ojax
fuke 21X =
log °‘£ ) | ( aIOqu B
bofl sides /Dj“ x = Ojb

=

/03475

: /egLQ




Prol

loq 0
&ju =

\9%\9“ \Oﬁ\oG\

\03\0& |°j¢V\

O\
[ a5

\03b6l

1)

STUDY BREAK
Divide and Conquer

16. closest pair ofpomts in2D PDF}

tergesort recurrence, closest pair in Ofn )
17. Karatsuba mumphcanon Master methcd
18. qumksurt & qumkselem (determwsnc)

Probability and information theory
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19. random variables and expectation
expectafion vs. amortization, linear f expectation

20. quu:ksort and quu:k select (randormzed)

1dol put vs. randomized n, average case analysis

21 Iower bounds for cumpanson sartmg, sorting in linear time

decision trees, cou

22. data compressmn

coding and en

sorf, bucket sort

ffman coding

Wrapup

23 review for final exam 1 (material covered in midterms 1 and 2)
24. review for final exam 2 (material covered after midterm 2)




