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“The rnning e ofthe fallowing pseudo-code fragment is (7).

k1
for i = 1.1 do
Y2
while ) < nok do
S
k= ket
endwhile
end-tor
0 ani
© b. None ofthe other choces
ocnt
© & nloglogn
© e.nlogn

1. May not terminate for some

The solution tothe recurrence

Tl = TO2) + T) + ST + STwo) +

i Ty = 02)

© 2.t loglogn
© b.alogn
0 c.tlogin
oun
oer

© 1. None of theother chaces.

W are given abinary ree T with nodes, where each node x has a colou field c{x] whic s either e o red. For any pir of nodes x and i T, et path(x. ) denets the uniaue simple pt

downtoy, along ancestalpath f ). Wo deine the bu

4 iferance o this path, denoted BRI, ), be the umber of bue nodes minus the number o red nodes on the path

Wo wantto compute. max( BRf(x,») | x €T, y€T |

W intend tosolve tisprablem in O(n) ime by 8 post-order taversal o T with appropiatlystrengthened post-condiion. Suppese ou recursive post-order algorithmis Optimum.Path_BRG() that s il nvoked at o

returned vaes we have

© 8. 1. MaxPai = maximum BRiff batwean any pai of descendants of r

2 MaxzRoot

maximum BRGif betwsen rand any one of s descendants

O b, 1. MoxLR = masimum BRI batwean any node i ef subres o o  fsel, and any node inright sublree of r or r st
2. MaxL = masmum BRiff batwoen any two nodes i et sublree ofr
3. Maxf = masimum BRiff betwon any o nodes inright ubiree of 7

©c. 1. MaxPair = maximum BRGiff betwaen any pai of descendants fr

© 4. None of the other choices.

© e, 1 MaxtR = maximum BRI botween any node i ef sublree of o  tsel, and any node in right subtreeof r or sl

2. MaaL. = masimum BRaif betwsen any two nodes i et ubt
avimum BRI botwean any two nodes i ight subtrea of 7.

2 Maxk
4 max{ O, MaxtR, Maxt, MaxR |

otr.

t0the nesrest camman sncestorof x snd , then

between them (1., up fom x, long it ancestrl pa

0T, The Post-Conditon for this recursive call ays among the
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Fillnthe underlinad blank for the folowing igoithm,
aigorithm exs (x.3)
U1 Pro-Conition: x i  postiverestnumbar and s  nturalnumber.
1/ post-Coniton: returns 3"
begin

re1
while (3>0) do
1/ Loop variont: 111 in i e
WO mod D =1) then rerex

© . il eventually bocome the desired output valve
© b, theloop epestedly multipies by x # (o 2, dovbles x, and halves
© . more than ane of th atherchoices re correct

© d.the desin

outout value squas the current valueof  + x”

an 1o compare the Worst-case complaxity of the soting algorithms nsertionSort,MargeSort, HeapSort, and QuicSart a studled n this cours. However,we want to compare their worst<ase eficiencies when ap

& +d to sorting arrays with restricted el
AL am aray of nlament, whers ach lemen . sinls decimal g 010 9. n s s, he werst. s most afcient sorig algariten

ont types. More spacifcally, suppose

© . Quiksort
O b Mergesort
© <. Heapsort
© & insertionsort

We ar given a pai f Binary Search Trees (8STS) Ti and T holding a toal of .

ments, il distinct res numbers. The problem s {0 constructa singl BST T, tha hlds the  lements that apossr in the uion o Ty and 5. Thisprablem can be saved most efficenty i 0 2 ) tima in the worst-case
oan

© b.logn

© <. Nane of th ather choices

© d.niogn

Supposs we had  sorted arcay AL . of n distinet numbars. But when we were Unaare, a ntruder ot access to it and cylicallyrotated ou
the sufi ALk ) is sorted i increasing order,but Alnl<AL]. Allwe now hav s 0
For exampl, we may now havethe olowing 16-

K steps, for some unspeciiedinteger k betwean 1 and -1 The current aray confguration s such that th prefx A[1 . K] i soted nincressing
ay ALl th cyeic rotation index ks nknown o us.
ment array. Aftr some computaton, we may discover that i this examplak = 0.

Wo abserve that aventhough we do not yetknow what the otation index s, we can tel how it compares againt any aritrary selected index 1 by comparing Al] with the lftmest slement.
The most fficent tms complxity to dterminethe unknown otaton index ks @ (7).

© s.loglogn
© b.nlogn
0 clogn
oan
oen
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Gueston 1| Lot T anaitcry binarytre with n nodes. For each nodexin T et us define () a th ogarith of the number ofdescendants fx, ncludin x tsef. So, () lognf i the oot and 0 f s e o i . Now e s deine F(T) tobe the sum of () ver s ndes ' T. We want to
et detormine tght asymplotc lower and upper bounds o F(T) based on th srucural shap of T These bounds can be expressed a funciions of . F(T) can b a ow as LB(n) = 0(?) and a5 high as UBln) = 01 7).
" . © 8. LB() = 0n) and UB(n) = Knlogn).
awonen © b, LBln) = tlogn) and UB(n) = o)
© e LB = 0w) and VB = 0.
© 4. LBn) = Onlogn) and UB) = 00
Gurston 12| Wo aregive the aquaton 3x-+ Sy = 7o  ne L i the plane. Wo ar aiso given a set X of marirary res numbersand s  of m aritrary eslnumbers. Theprabln s o dtermine whather thee is any point o ine L whose  coodiate s i se X and sy coordinate i i s . This prablem
eyt can o sived mes ffiinty nth worst-cas n 0 ) tme.
G Oumin
v
ien b Noneof the other cheicas

© .+ mlogtm + )
odmen
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Given an array ALY . of n aritrary rei-

© . sortng

1 slaments, we want o dotermine whether there i el number hat occurs i th aray mr than /3 imes. The worstcase most fficent way to solv tis prablem i o use

© b anincramental method similr to that o the VLS| Chi Testng problem soltion

O . None of th ather choices.
© d selecton

The Radio nterference probiem: given the lc:
coordinate of each of these ncanters i the plan, and we assuma that thei radi sgnals can propagate up ( 3 given distance D inal dirctions i the
fconty i the worst case

Thisprablom can be sobve

0wz
o
© ¢ Thats impossive

oan

© a.nlogn

om0

oaz
o

© . None of the other choices
o amr

0o

Lot F(A) donota the k' Fibonacei number. The fastest known aigorithm to compute F(2) without using any nor

0 alogn
obz
O <. None of th atherchoices
oan

Weare iven s colecton S of n pints in 0
cosatime 07 ).

 a.nogn

obr

0 crlogn

oan

solv in it time, since there

1 o n radio broadcasting centers and ther broadcssting powsr,assuming they all use thesame rado frequency channal we want o determine whathar there isany radio intrference betwaen them. More speciically uppose ws are given the xy-
plane. The problemis todetermin whether ther s any poin i the plane that can recive  radio signa rom more than on of these cenars

not?) time

e infiritey many candidate poins inthe plane 1o test.

o valus n ourcomputation, takes 1 ?) time.

(w0 imensional plans, each pint with nteger xy coordinates batwean 1and . W want t sort he poitsin S in ascending order of ther Eucldean distance fom the orign. Thiscan be accamplshed most fficenty i the nfoger RAM model inthe worst-
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Suppose () = 0 log? ) and g(n) = Q0 log ). Then

oam

% < Qunlogn)

0542 - aniogn)

O f0 5= 0 kg’
4L otnlogn)

We have two divide--conaue

Then

Tatw) = 21 Tuw9) + Ta(VA)
Ta) = STa2) + 000 log'm)

© 81,00 = oot
O b.Ty(m) = & log*m)
0 Ty = Mot og'n)
O d.Tym = oon'log'm)
O Ty = on'*log’ n)
O LTy(n) = 0n)

Consider the following i o recurences:

Forany

VA +2Bes forn22 and Agm Ayl
454 fern22 and By=B=2

Given 1, the most ffcent method to compute the exact value o A, takes 0 ? ) ime.

oan

© blogn

oen
0z
o

s two recurances depend onaach ather and theproblem does ot have  soluton.

rithms, s el them A and 8, whero A calls 8. Ther time complexitis, Ty(n)and Ty(n),

ssed by the ollowing ecurrence rlations




