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Analyzing Code
¢ C++ operations - constant time
¢ consecutive stmts - sum of times

« conditionals

« loops

« function calls
¢ recursive functions

- sum of branches, condition
- sum of iterations

- cost of function body

- solve recursive equation

Above all, use your head!

constant: 0O(1)
logarithmic: O(log n)
linear: O(n)
log-linear: O(nlog n)
superlinear: O(nt*) (cisaconstant > 0)
quadratic: o(n?)
polynomial: O(nk) (k is a constant)
exponential: O(c) (cisaconstant > 1)
Nested Loops
for i =1 ton do
for j =1 to n do

sum = sum + 1




Nested Loops

for i =1ton do
for j =1 ton do
sum = sum + 1

Nested Dependent Loops

for i =1 ton do
for j =i ton do
sum = sum + 1

Nested Dependent L oops

for i =1ton do
for j =i ton do
sum = sum + 1
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Arithmetic Series

N
S(N)=1+2+...+N :Zi =?
i=1
+ Thesumis S(1) =1, §(2) =3, (3) =6, S(4) = 10, ...
+ IsS(N) = N(N+1)/2?
Prove by induction
— Basecase:forN=1, S(N)=1(2)/2=1 0
— Assumetruefor N =k
— Suppose N = k+1.
— Sk+1)=1+2+ .. .+k+ (k+tl) = S(k) + (k+1)

= k(k1)/2 + (k1) = (kD)2 + 1) = (ke D)(ke2)2.

Other Important Series
(know them well!)
e Sum of squares: Z:‘,iz =w:,\i
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« Sum of exponents: Y= forlargeN and k # -1
i=1
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+ Harmonic series (k= -1): X7 =log. NforlageN
— log, N (or In N) isthe natural log of N
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Nested Dependent L oops

for i =1 ton do
for j =i ton do
sum = sum + 1
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n(n+p) -2 = 20D - o)




Conditionals

« Conditional
if Cthen S, else S,

« Supposeyou aredoing aO( ) analysis?

* Supposeyou aredoing aQ( ) analysis?

Vaue-Dependent Operations

for (i = 1; i<k && A[i]==Ali+]; i++);

What does this do?
» Supposeyou aredoing aO( ) analysis?

* Supposeyou aredoing aQ( ) analysis?

Some Educational Statistics

¢ Most teachers speak at arate of 100-200 words
per minute. If studentsreally concentrate, they
can understand about 50-100 words per minute.

¢ During alecture, about 40% of the students are
thinking about something else.

¢ Students of lecture-based courses show that
students remember about 8% of the material after
the courseis over.

Active Learning
e Get up and stretch!

* For Monday:
— Read Sections 2.4.3 and 2.4.4. Then:
— Read Section 7.6 (Mergesort) carefully

— Onasingle side of a sheet of paper, summarizein
your own words the major stepsin analyzing a
recursive procedure. Bring **two** copies to class.




