
Today ThestartofDivide Conquer

Contains leftAleft0ldotsnrightxright DoesthisarraycontainthevalueX

if thearray is empty
returnfalse

else

if ALOT X

returntrue
else

returncontains ALI n x
ndigits

1 2345678
8 76 54321

nrows2n

Quadratic 01m



ndigits
12345678

left1234righttimes1045678
xatimes10n2b
yctimes10n2d
leftacdot10n2brightleftccdot10n2dright

ba

dc

nrowsleq2n

Quadratic 0In2 atimesctimes10nleftbcadrightcdot10n2bd

Alg Tomultiply two ndigit xGy
it n 1

justdo it
Otherwise

splitintohalves recurseand

put themback together again
asabove
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Contains leftAleft0ldotsnrightxright DoesthisarraycontainthevalueX

if thearray is empty let Tleftnrightbe theruntimeofthefunction
Tleft0rightthetaleft1rightreturnfalse

Tleftnrightleqthetaleft1rightTleftn1rightthetaleft1rightthetaleft1rightTleftn2rightleqthetaleft1rightthetaleft1rightthetaleft1rightTleftn3right
else

if ALOT X

returntrue
else

returncontains ALI nx

atimesctimes10nleftbcadrightcdot10n2bd
Alg Tomultiply two ndigit xGy
it n 1

justdo it
Otherwise

splitintohalves recurseand

put themback together again
asabove

Tleft1rightthetaleft1rightTleftnrightthetaleft1right4Tleftn2righttheta4Tleftn2rightthetaleftnright4left4Tleftn4rightthetaleftn2rightrighttheta4left44Tleftn8rightthetaleftn4rightrightthetaleftn2rightthetaleftnright



Total At Level

thetaleftnright anAm

thetan1d 40112 201n
And011701M

160174 417in

64048 801N

TotalWork

thetaleftnright2thetaleftnright4thetaleftnrightldots2log2nthetaleftnright
fracn2H1n24log2nlog2left2rightHH

sum_i0log2n12ithetaleftnrightthetaleftnrightsum_i0log2n12ithetaleftnrightleft2log2nrightthetaleftnrighttimesn



beginmatrixlefta10n2brightleftctimes10n2drightac10nleftbcadright10n2bdendmatrix
leftanrightleftcdrightacbdleftbcadright

Karatsuba's Algorithm

If n1

justdo it
Otherwise

compute uab
Tleft1rightthetaleft1rightTleftnright3Tleftnicefracn2rightFleftnright

thetaleftnrightvcd

ac

bd
uv

Recurseon
3Tleftnicefracn2right

thetaleftnrightthetaleftnrightCompute bcaduvleftacbdright
putitall together



theta n

30N2

90174

00000

still lognheight
still workpercall
is linearin inputsize

TotalWork

sum_i0log2n1frac3i2thetaleftnrightsum_i0log2n1left32rightithetaleftnright sum_i0N2i2N11sum_i0NrifracrN11r1

leftn2rightlog2n1nicefrac321thetaleftnright3nlog2nthetaleft3log2nrightthetaleftn158right
thetaleftnrightsum_i0log2n1left32rightithetaleftnright

left32rightlog2n3log2nbeginmatrix3log2nnendmatrix

alogbcRightarrowlogbclogac
logab



frac3log2nnfraclog3nlog323
n

leftabrightcabcleft3log3nrightfrac1log32nlog23approxn158


