Diede and Cor\chv_ P\ljor?*:hm
VWNAIMS As A P AN Ao
s the rame suggests, we diide the problem Ento smaller posts recunsively

and sobve eoch Endidually. A promfrent example for the same & l\’\eraa Sot.

e discuvs the problem od— Lwl:e\jm mulifpleatfon below.

v Mastesis Theorem = TG)= aT () + 6(n*)
TLI’\) € eLﬁR) fd. o< bk
T € etn“/_can) ﬁ‘\, a=b"

T & Gblgﬂt) i a» b

Y

* vn\:eduu mulbp\l/bc&jc,’glj(—
© Nove filgo
— Let =,y be twe N- djt humbera . e apsume that cdditfo n/ n’\L&_\toPllCCLJCﬁOF)

QF S?r\jlﬂ bPts X OR). e alvo oxsume bft sh?dt?n\ci to be O(2).

~ Con be Cleasly Seen that this % OU\").

@ Koroksuba's Appronch
— Break up =,y tto bales. That &s |

ac
: b
- 2
== :.34— > xy- (Pa+b)(ISc+d)
y= 39 532
c' d
= |o+a£+ IOlLbc+0.CD+ bd

> Compute d= ac, k- bd, { = (@+)(b+d) > (bc+&d) = (-d9-p
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R.unnc\’rﬂ e o e algo- would be -
Ty - 2T(Ma) + Q)

From the mastexs theorem, we ﬂe’c T E O(mLc‘f)31> ~ Q(hl‘%‘f)

RS Ws O Vesy octive d?e\d with the wpper bourd be?na proven Ox O(hLOSFD

Tn QOIC!L

* Qo pelits oplone
- The roive alqorfthm waould 3o—l}w*ou5h all poesible pafrs to (Pnd the ore with
Shortext dfstarce, h\alf\?mﬂ %t O(n*). We shall rroke Tt betben Ub?rﬁ
divide and comrquas.
O e ond Cormpan -
Diide the plare $rbo two parts by o (fre. Let dLeJ.t be the mirfmum dfstance
on the Left stde, and sfeflonly O o Jor it balg.

d= rmin Ld Lejt d r—?aht)

We then ook ot the pocfn‘ts which arg ot o
dstance oé—‘d ' arom the rid-ltre, o» @ (‘[e_w

H?ahL?ahted pa?r“s h’s‘?sht'ue been rmissed .
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Let the set o} poits to be checked be rep by the sequence Sy, ero.r‘ﬂe_d I
d&cr‘ema?ﬁﬂ orderc o}. Y-mohd?nata. We prove the do\low?r\é] lermma -

Lemma. T the distance betueen ® ond Py & lesethon d, then §-2 <15

’Pﬂ Divide region Unto Squases o} width Y2 s see thet o square can hold a Single

Po?nt .

Time o} tht olgol- T(r) - og\) +aT (k) + O\L(h) - QLnlogn)
Tdentty legt Go through
ond r?a ht hedves

|
d'- region
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+ Urhvasote po|\/ romial MUL\H’PWCQH on,'-

MNANNNINAL AL T NN ANNANA AANANAN

et the Polyhomials A=), BED be o& N-order Tt & quite (‘_leanly Wetble Hat

the nadive aljor\‘?fjﬁm go OP®) ap each term Tn A needs b be mLLLtTP(FeCI

Lith eveny terrm Th BE).

let A@)= Ao+ A+ ot Anx" e diide ok Onto tuo paxts Ak -

A(DL>= ADC:LQ) + Iﬁl@g — OA = Daﬁl"&’. O(}- AU As= D/R
¥

(e_VE-h

t-EJ AIL1->= Al+ Asi‘\‘..

- andf’rﬁ A dmm A As would be O(M) at a S?Var\ r=d,.

x We need to cormpute Al BE ot 20 pofnts to un?ztu_o,l\/ deberrmine. the product.

Thstzad of cornputfrg for rordom pofnts, we Lok ak the an-roots of unity jor

be trer Computations.
0 QTS

R [ s an 2
- y ° = o = LD o
“ w\nlﬂ e > U‘JJ,Qn J,n

Cormpuating Al012) = A (1% 2) * 97,20 A (5 20)

ADLLOJ’JFQ + LDSJ'Jn A( LLDJJn)

(

(:" Sore. pr-oblem Cﬁ 5‘:/5& h/;l ‘L

£ Tme anabysfei- T (M) = QAT(V) + An
> T = &T(Va) + B¢) — O(nlog) |

T 8 Hme taken to compute all @™ roots o uriity for o poly nomial
o& &Aare& ‘D
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— Reconetruncton uua‘l’rw& An valuos -
\_N\ A ANNANAAN

An-
Lemma = Defne D = 2, C(0sa)a® Hen Cs = inD&wan—sﬁ\Q ,
s$=0

The above lemma yrghes the recorsbrunck Son Oh’ the pd\/nom?ak tnko CompLLJc,?rﬁ tts

volue ot @il 055, > A(ws2) B(5, - ATl + On)

= TLr\Loer /
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