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HW9Sol
The divideand conquer recurrence relationof a binarysearch is
fine fleftfracn2right2 and fleft1right2
If n64 we have fleft64rightfleft32right2

fleft16right22fleft16right4
fleft8right24fleft8right6
fleft4right26fleft4right8
fleft2right28fleft2right10

fleft1right210fleft1right1221214Totally it needs 14 comparisons

501 a fleft3rightfleftfrac33right1fleft1right1112
b fleft27rightfleftfrac273right1fleft9right1fleftfrac93right11fleft3right2224 fromla
c fleft729rightfleftfrac7293right1fleft243right1fleftfrac2433right11fleft81right2

fleftfrac13right12fleft27right3437
fromb

Sol a fleft5rightfleftfrac55right3cdot52fleft1right7547579
b fleft125rightfleftfrac1255right3cdot1252fleft25right3cdot1252fleftfrac255right3cdot2523cdot1252

fleft5right3cdot2523cdot1252793cdot2523cdot1252
a fleft325rightfleftfrac3255right3cdot3252fleft625right3cdotleft325right2

fleftfrac6255right3cdotleft625right23cdotleft325right2fleft125right3cdotleft625right23cdotleft3125right2
793cdot2523cdot12523cdot62523cdot31252



Sol fleftzkrightfleftfraczk2right1fleftzk1right1fleftfraczk12right11fleftzk2right2
fleftfrac2k22right12fleft2k3right3ldots

fleft2kleftk1rightrightk1fleft21rightk1fleftfrac22right1k1
fleft1rightk1k

501 If n2k then klog2n since fleftzkright1k wehave

fleft2kright1log2nRightarrowfleft2kright is Oleftlog2nright or 01 logn

501 Using thetheorem in 6 from classwork12 we have

alpha2c4
If n3k we havebeta3 and

fleft3kright2kfleft1right4cdotfrac2k1z12k4leftzk1right5cdotzk4
501 If n3k then klog3ncdotsinafleft3kright5cdot2k4 then wehave

fleft3kright5cdot2log3n45cdotnlog324 which is Oleftnlog32right

Sol Let f be a recurrencerelationfor the numberof rounds in
the eliminationtournament Then we have

fleftnrightfleftfracn2right1fleft2right1
fleftnrightfleftfracn2right1fleft2right1

fleft32rightfleft16right1fleft8right11fleft4right111fleft2right11115



501 fleftnrightfleftfracn2right1 fleft2right2
Let n2k we have fleftzkrightfleftfraczk2right1fleftzk1right1

fleftzk2right2fleftzk3right12fleftzk3right3
ldotsfleft2kleftk1rightrightk1fleft2rightk1

1leftk1rightk

501 a Basis

stepso

19 fleft16right2fleftsqrt16right1

2fleft4right12left2fleftsqrt4right1right14fleft2right34cdot137
b


