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Problem: 
Draw the 11-item hash table resulting from hashing the keys : 12,44,13,88,23,94,11,39,20,16,5 
Using the hash function: h(i) = (2i+5) mod 11   and handle collisions using chaining, Linear probing and Quadratic Probing . 
Then search for the key 5 on each hash table you produced with a trace to each step in your search


Answer:

1- Finding Hash function result of each key : (given that hash function can result in ZERO , then index starts from 0 to 10 )

12 7
44 5
13 9
88 5
23 7
94 6
11 5
39 6 
20 1
16 4
5   4


2- Store results in Hash table and solve collision using chaining
Using hashing, when a collision occurs, elements with the same hash key will be chained together. A chain is simply a linked list of all the elements with the same hash key.
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Search for key = 5: 
H(5) = 4 
Does linked list on index 4 contain key = 5  yes , then key =5 is found 



3- Store results in Hash table and solve collision using Linear probing
Using Linear Probing, Linear probing is pretty easy – basically, when you have a collision at element E, check E+1, +2, E+3 and so on to stick the next element in that causing the collision. 

12 7 [is index 7 is free, yes]
44 5 [is index 5 is free, yes]
13 9 [is index 9 is free, yes]
88 5 [is index 5 is free, no]
	88  5+1 mod 11 = 6 [is index 6 is free, yes]
23 7 [is index 7 is free, no]
	23 7+1 mod 11 = 8 [is index 8 is free, yes]
94 6 [is index 6 is free, no]
	946+1 mod 11 = 7 [is index 7 is free, no]
	946+2 mod 11 = 8 [is index 8 is free, no]
946+3 mod 11 = 9 [is index 9 is free, no]
946+4 mod 11 = 10 [is index 10 is free, yes]
…
…
…
…
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Search for key = 5: 

H(5) = 4

Does index 4 contain 5  No 
Does index (4 + 1 mod 11 = 5) contain 5   No  
Does index (4 + 2 mod 11 = 6) contain 5   No
Does index (4 +3 mod 11 = 7) contain 5   No
Does index (4 +4 mod 11 = 8) contain 5   No
Does index (4 +5 mod 11 = 9) contain 5   No
Does index (4 +6 mod 11 = 10) contain 5   No
Does index (4 +7 mod 11 = 0) contain 5   No
Does index (4 +8 mod 11 = 1) contain 5   No
Does index (4 +9 mod 11 = 2) contain 5   No
Does index (4 +10 mod 11 = 3) contain 5   yes, then Key = 5 is found 



4- Store results in Hash table and solve collision using Quadratic probing
Using Quadratic probing, 

 1. Get the key k
 2. Set counter j = 0
 3. Compute hash function h[k] = k % SIZE
 4. If hashtable[h[k]] is empty
         (4.1) Insert key k at hashtable[h[k]]
         (4.2) Stop
    Else
        (4.3) The key space at hashtable[h[k]] is occupied, so we need to find the next available key space
        (4.4) Increment j
        (4.5) Compute new hash function h[k] = (k + j * j) % SIZE
        (4.6) Repeat Step 4 till j is equal to the SIZE of hash table
 5. The hash table is full
 6. Stop




12 7 [is index 7 is free, yes]
44 5 [is index 5 is free, yes]
13 9 [is index 9 is free, yes]
88 5 [is index 5 is free, no]
	88  5+1 mod 11 = 6 [is index 6 is free, yes]
23 7 [is index 7 is free, no]
	23 7+1 mod 11 = 8 [is index 8 is free, yes]
94 6 [is index 6 is free, no]
	946+1 mod 11 = 7 [is index 7 is free, no]
	946+4 mod 11 = 10 [is index 10 is free, yes]
11 5 [is index 5 is free, no]
	115+1 mod 11 = 6 [is index 6 is free, no]
	115+4 mod 11 = 9 [is index 9 is free, no]
	115+9 mod 11 = 3 [is index 3 is free, yes]
39 6 [is index 6 is free, no]
	39  6+1 mod 11 = 7 [is index 7 is free, no]
39  6+4 mod 11 = 10 [is index 10 is free, no]
39  6+9 mod 11 = 4 [is index 4 is free, yes]
20 1 [is index 1 is free, yes]
16 4 [is index 4 is free, no]
	164+1 mod 11 = 5 [is index 5 is free, no] 
	164+4 mod 11 = 8 [is index 8 is free, no] 
	164+9 mod 11 = 2 [is index 2 is free, yes] 
5   4 [is index 4 is free, no]
	5 4+1 mod 11 = 5 [is index 5 is free, no]
	54 + 4 mod 11 = 8 [is index 8 is free, no]
	5 4 +9 mod 11 = 2 [is index 2 is free, no]
	5 4 +16 mod 11 = 9 [is index 9 is free, no]
	54 +25 mod 11 = 7 [is index 7 is free, no]
	5 4 +36 mod 11 = 7 [is index 7 is free, no]
	54 +49 mod 11 = 9 [is index 9 is free, no]
	54 +64 mod 11 = 2 [is index 2 is free, no]
	54 +81 mod 11 = 8 [is index 8 is free, no]
	5 4 +100 mod 11 = 5 [is index 5 is free, no]
	5 4 +121 mod 11 = 4 [is index 5 is free, no]
	5 4 +144 mod 11???  we stop here 

we will discover that key= 5 won't be stored even there is still a free place on hash table because quadratic propping step has increases more than size of hash table , quadratic probing step is the number we as square and add to index when we try to find a new place for the key
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[bookmark: _GoBack]Search for key = 5: 

H(5) = 4

Does index 4 contain 5  No 
Does index (4 + 1 mod 11 = 5) contain 5   No  
Does index (4 + 4 mod 11 = 8) contain 5   No
Does index (4 +9 mod 11 = 2) contain 5   No
Does index (4 +16 mod 11 = 9) contain 5   No
Does index (4 +25 mod 11 = 7) contain 5   No
Does index (4 +36 mod 11 = 7) contain 5   No
Does index (4 +49 mod 11 = 9) contain 5   No
Does index (4 +64 mod 11 = 2) contain 5   No
Does index (4 +81 mod 11 = 8) contain 5   No
Does index (4 +100 mod 11 = 5) contain 5   No
Does index (4 +121 mod 11 = 4) contain 5   No 
Does index (4 +144 mod 11 = --) contain 5   since our step passed size of hash table, we stop the search because key is not found 
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