
 

Bigot

running time is measured as a function

of the size of the data on which it runs

could be size of input
could be size of collected data

e.g database stored in a tree

We are interested in upper Bounds

like We can prove running time grows
no more than quadratically with

growthin mput size

eg 1000 entries tokes I see

2000 entries takes 4 see

I
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Straight line code

sexts x x's

y xtz

Z 6 say

a 1882C

2 6 at y

We regard these code fragments as being
constant time though they may have

very different constants

Hence straight line code is treated

as if it is constant time

unless you use fancy containers

egg heap
or de que



Loops
A loop takes running time that is the

Sum of the running
time of all its iterations

for int i o is nj itt

fogarr i i i

for int i o van int

Olum for int go jam jtt

i

i i 2 Olign

OClog n



BIG
Deft for positive valued functions fan g n

Exists

Fln E Olgin A constant c O

and I constant no 7 I
such that

fan s c gin f n no
9
For allFor example

Claim 5h E O n

5 Yen

Proof 5h I 5 n f n I

C 5 and no I

demonstrate the inequality Dk



Indeed

Rule 1 Removal of constant factors

c fan e 0 fen t pos fan
and c o

Proof f n E f n f n I
a fan I c f n f hat

So using
Ec and no 1

demonstrates the required inequality Ta

1001 N E O n

h log n
40

E O n log n

etc M
If you are allowed to use the Rule

you can just state these
claims as follows

3rd E O n by Removal
of constantFactors

or Constant Factors Rule



Note that f a Cz both O

C Fla E 0 ca fan and Cafu to a font

Note Ln E Ocn and Tn E Ocn

What you will be asked to do

1 Prove 5h e 0 n using the definition

Claim 5h E O m3

Proof 5h2 E n n f n 35

E N f n 35

8 using C 1 no 5 we

demonstrate the inequality

When using the definition to prove big O

find a C and an no that make the

inequality work

ay
oftion



By Idiot2 Is n e 0 5 n

Ans No Suppose
Bwockit were

ie suppose F C 0 no I such that

n I c 55 f n no

n s se t ne n

But n max no 5C contradicts this

so n 40 5K Ty

Similarly high 4 Ocn

M3 O n

NY 40 n

etc



3 Show 3h2 2n t 6 E O n

Proof 3h2 2n 6 I 3h2 6 Un I

3m65 In 1
I 9h2 Fuel

Po 3 n 2n t 6 E 0 n as demonstrated

by c 9 not I B

That's how you use the definition to proveBigO

4 Show 2 n lg n t 0 n using deft

Proof an Ign 2 N Fn Z

80 2n lyn EO n as demonstrated by
C 2 and no Il

Reminder if a Ey and both are positive

then Scotch f y Fln f positive valued
f



logh

I

i

n

Log fact In 0 Ign n

2 1gnE butlgn

Rule 3 Transitivityof Big O

If fan C Olga and gin to Chen

then f n E OChen

Proof fin E Olg n and gin to Chen

From I c n such that fan I g gln fan

From20 Fca nz Sit g n s Cz hen Ant na

fan I 4 ca hen f n

g



Aside Fan e Olgin him IF
for pus valued functions font gin

You should now be able to do the

Self test HN on the Week by Week

AND

1 Using only
the definition of Big O and

Ign C n f n o show that

lg n e 0 n

Recall logs a means log a



Log facts that will be useful

Ig n logan

Ig n en f n o

Igia ga

218 n 1g 2n n

logan means logalnb

logan b logan

logia 1845

logba Fab

alogbl clogba

logclaxb logcatlogab



10945 1.161

logs4 0.861

10943 0.792

109,4 1.262


