
Theoretical Analysis
-

Divide andConquer Merge Sone
Lose information Binary Search

Merge Sort (A , p , n)
:

I
keep theLargest

BinarySearch /A ,p, n, x] :

if p = r then return
Consider the

if p > n then return wil

g (( p++2/2]course cases only term only a < ((p + r)/2)
MergerSorr/A , p . g)

I

if x = Atq) return aeig !seletionSort A An i I if x < ATq] then BinarySearch (A , p + q-1 , x >
MengeSore (A , qn]

else BinarySearch (A , g+ 1 , n . x ) Merge (A , p, g, n

Pseudocode - Programming Syntax
Analysis

- Natural Language Tu number of comparison · Menger (A , p , gov) :
Standard Keyword ~ TIm = Thu/i+ 2 , Th = 1 create two

array 1 -
R

.

-

branch : if Ithen lesse 2 A[p , g) , R < A[q+, n)

Tower of Hanoi append o at the end of 1 and R .I loop : While
, for repeat/until is I , js

value : return for k <

p to n

Notation : 0x1 if (ii) < R(j) then ,

I

variables value - Alk] < (Tis

I↑ Lindex]
T = i + 1

-

may etse

function (angumeness 24
J ↓ Atk < D1j]
J j = j + 1

Indentation * (Also can use 23 for clarity]
Remarks : Analysis
& i ++ i = i +1

MoveTower pegc peg, pers as
TIn) : THIRD +T (in(27) + &(n)

S
X x

y - x %y ↑ X ·

y ,
x modey

I

else,

more the only driss from pegl to pegs . T(x = &(b)

59# (x) , powerlabs In , ab MoveTower (n>1 , pegl , pegs , pega]
*Simplification : We replace"s"with" =

"

& Define Data Structure first .

more the only disc from pegl to pegs . TIn) = T(/D +T (in(27) + &(n)
if new MoveTower (n+ · pegz , pegl , peg 3)

③ Use Standard learned Algorithm as black boxes .

TSny = zT(n - 1) + 1

* Simplification : replace & (n) with n . &(1) with 1
.

& functions> decompose complex algorithm E
T(1) = 1

Also . We assume n is powerof 2 > ignore (41)
assume n = 2

k

- Use plain natural language
=> T(n) = 27(n - 1 + 1

T(ni = 2T( * 1 + n
Prove : log(n!)= Inlogni -2(T(n -2 + 1) + 1

first . prove login !) = -Inlogh(
Stirling's Formula

=>
n+

+(1) + b + 2 + 4 + ... 2n
- 1

= z(zT(y) +2 + n

- 2n+ + 2 = 2 - 1 = f(2)
= 2T( + in

Loginis = log(u) + login- 1s ... + log113 - nlogh
=> zlogan + (1) + nlogan= & (nbogn >

Then , prove Login ! ) = -s Inlogns
= nlogan + n= nlogn >

Login') : logins + login-12 +... + log(1)
4. . log :logn-log
= e (nlogn >

Hence loghn ! ) = &Inlogn >


