Section 3.3

1. Give a big-O estimate for the number of operations
(where an operation is an addition or a multiplication)
used in this segment of an algorithm.

Fi=0 Totul operdm@ :
fori:=1to3 —> 3 loop= 342 =24
forj:=1to4 = 4 095
fi=t+ij —> 2 operafms

2. Give a big-O estimate for the number additions used in
this segment of an algorithm.
t:=0 ttal  opestinc
fori:=1ton —> n lops s
forj:=1ton — n [oops h-h2 =2n
fi=t+i+j —> 2 operai

3. Give a big-O estimate for the number of operations,
where an operation is a comparison or a multiplication,
used in this segment of an algorithm (ignoring compar-
isons used to test the conditions in the for loops, where
a, a,, ..., a, are positive real numbers).

m:=0
fori:=1ton
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4. Give a big-O estimate for the number of operations,
where an operation 1s an addition or a multiplication,

used 1in this segment of an algorithm (ignoring compar-
isons used to test the conditions in the while loop).

1 =1

=0

while i <n
t:=t+i —> |opuaiin
i:=2i -2 | opudhim
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5. How many comparisons are used by the algorithm given
in Exercise 16 of Section 3.1 to find the smallest natural
number in a sequence of n natural numbers?

procedure Min(a,, a,, -, ay: alist of n numbers)
= the lﬁ%ﬂ/_\ of {a;}

temp. MY = a“

fori:= &) to |

{ if tempW\fY] > a; then temprn =

‘return [ypmin_{ fempyiy - 1s the smaf|est element}
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20. What is the effect in the time required to solve a prob-
lem when you double the size of the input from n to
2n, assuming that the number of milliseconds the algo-
rithm uses to solve the problem with input size n is each
of these functions? [Express your answer in the simplest
form possible, either as a ratio or a difference. Your an-
swer may be a function of n or a constant.]

a) loglogn b) logn ¢) 100n
d) nlogn e) n? f) n’
g) 2"

S8 o) For a\\Qnacth W algadin, 1T opil sfee. otenies fom w2y
We have Qﬁgﬂog@n) Dbg. Cﬂ%af%h}
— &% ng,z, + Q‘? Q?m OW

and %, means 7Y lfewps the same. order because, Fc hClfense g
a constaik whon Wwe double the Tnpul- size.



b for « lgn” agaridn, B g Sie Tnciene fom n ts 2N
we. hawe Qog,(zMongZTQOgJ\
and, i, means % kewps thae. same. orclar because 1T omly [UCHelseA
a constmik whon We double tha Tnpuk= size.

Q) For o 100 algsifen, T Mg Siee. Trerense Fom n to 21,
We have  [od(an) =200n =2 (loon)
and it means T W head to douple the T, 1§ we

dowple. T Thpk S12e
d) Fr ot Y\[og,k\// algorrn if- Trpox ckee. Thorense. Fom n to 2N

e Ry digar) = = (g 1agn) =3 gz + anlipn
and. Tt mens ik We heed more. than TwicL e Gt we used
‘o Tnpuk size N bt % still keps +ho geme orcer

& Fr a'n’ alamn?&im, P Tnpat Shee Thoreme. from n to 20

We have
(o) = 4h = & ()

and 1t means that wej heed o %mo(\m[)lf, ot We. used
L Tk NETI.
"f‘) G o i ’ algoﬁd\vn , T TnpuX- Sree. Tneremge_ Toom n to 2N
W have (zV\)3=& N =8 ()
Ond T moans that e need T OCtUple the ik W ed
or Tt Sree M
) For a |y algﬁ?ﬁh% P Tnpit Sk Tharemse. from n o 21,

"
We. have 2N _ (21)“ _ 4\ and % _ N



and, Tt means thak We nead " Tines of the T we Yiew
Sor Tpik sTee n-

22. Determine the least number of comparisons, or best-case
performance,

a) required to find the maximum of a sequence of n in-
tegers, using Algorithm 1 of Section 3.1.

b) used to locate an element 1n a list of n terms with a
linear search.

¢) used to locate an element in a list of n terms using a
binary search.
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40. Show that the greedy algorithm for making change for n
cents using quarters, dimes, nickels, and pennies has O(n)
complexity measured in terms of comparisons needed.
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