






















































   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lecture 26
Iteration method for recurrences

decompose recurrance into a series of
terms and derive the nth expression from
the previous ones

EX Binary Search half interval 1logarithmic search

constant time C
constant time Cz

c constant time
Sameproblem
If Jaumep bum
of size 42

A 112,3 4 517,9 Il a 8

X 7 10 1 hi 8

I 23 5 7 9 11 AEmidt A 43 4
I 2 3 4 5 6 7 8

mid hut 8 12J 14.5J 4
A mid A 43 4

binary_search(A, lo, hi, x) 
 { 
  if (A[lo] > A[hi)  
   return false  
  mid = L(lo+hi)/2 
  if (x = A[mid]) 
   return true 
  if (x < A[mid]) 
   binary_search(A,lo,mid-1,x) 
  if (x > A[mid]) 
   binary_search(A,mid+1,hi,x); 
 }




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I 2 3 4 509 11
I 2 3 4 5 6 7 8

mid L 5 8 2 J L 6.5J 6
A mid A 63 7

A mid A 67 7

X 6

From the binarysearch alg above

1 n CTT hk
Find explicit formula of TCD usingthe iteration method
1 n C tT n z 1st iteration

Ct Ct T N 4 e 2ND
Ct Ct Ct 1Chl8 3RD
C t T 4240 4th

4 times
be T KD

its
snowing

n 2h then k tog n

c n clogn tTC logn log2k
logn blog 2Thus Tbn 0 Clog n
b log n
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Merge sort
efficientsorting alg
input

unsorted array E
integers first last

output
array E containing a

permutation of the input such that
E first E E first I S

E last I fast
idea
Divide inserted list array into n

sublists each containing one element
a list of one element is considered
sorted

RepeatedlyYherge sub lists to produce
new sorted sublists until there is 1 sub list
remaining this is the sorted list

Merge best uses the merge Nunc built into
Ctt STL

constant time C
c sameproblem size n z
c sameproblem size w z
call merge time a

merge_sort(E, first, last) 
 { 
  if (first<last)  
   mid=floor(first+last)/2;  
   merge_sort(E,first,mid); 
   merge_sort(E,mid+1,last); 
   merge(E,first,mid,last); 
 }




 
 
 

Drop constant time c in favor of
larges time n

T n ht 2 T H2
Wow use iteration to solve

T h n 2T Cry
n tht 4T 44

n 2 h 12 t 2TCry4 I
ht ht 4 t 2T

ht ht ht 8 T

3 ht 23T 423
4 n t Q tTEYz4
Knt2T 42k


