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V={v1 vn
n

 
 

={v1 vn  V={v1 vn
vi1 

vi1  vi2

 Aj vij j- A1 A2 An  
Pr(A1 A2 An) = Pr(A1) Pr(A2 A1 Pr(An A1 A2 An-1); 

Pr(A1 A2 An) = 1/(n (n- 1) = 1/n!. 
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1 
 Quicksort 

PARTITION(A,p,q) 
x A[p] 
i p 
for j p+1 to q 
   do if A[j] x 
           then i i+1 
                   exchange 

A[i] A[j] 
exchange A[p] A[i] 
return i 

A[p . . q] 

  

O(n) 
n-

 

 
 

 x  x ? 
i j q 

 

 

QUICKSORT(A,p,r) 
if p<r  
   then q PARTITION(A,p,r) 
          QUICKSORT(A,p,q-1) 
          QUICKSORT(A,q+1,r) 

A[p . . r] 
 A[1..n] 

 
QUICKSORT(A,1,n) 

(n2) 
n-

(n logn) 

2 
 

Randomized-Quicksort 
RANDOMIZED-PARTITION(A,p,q) 

i Random(p,q) 
exchange A[p] A[i] 

return PARTITION(A,p,q) 

 

RANDOMIZED-QUICKSORT(A,p,r) 
if p<r  
   then q RANDOMIZED-PARTITION(A,p,r) 
            RANDOMIZED-QUICKSORT(A,p,q-1) 
            RANDOMIZED-QUICKSORT(A,q+1,r) 

 
(n logn) 
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1. Foiling an Adversary  
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2. Random Sampling  

-
n-

n + o(n
 

3. Abundance of Witnesses  

-

 
4. Fingerprinting and Hashing  

-matching application

 U (U  
- -  

[1
m-

 
5. Random Reordering  

 
6. Load Balancing  

 

 
7. Rapidly Mixing Markov Chains  

-

 
8. Isolation and Symmetry Breaking  

 
  

9. Probabilistic Methods and Existence Proofs  
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