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DATA STRUCTURES & ALGORITHMS TREE

Next element under scan is d. Use currently scanned element d in left
sub-tree of b to get further its left sub-tree and right sub-tree.

Preorder: a bd g he c f j

; d is root node in the
I left subtree of b.
e e e e e

V_,,..-

Left Subtreeof b: gd h
d is the root
g is in the left subtree of d his in the right subtree of d

(®) [Fis

Next scanned element is g, and g has no left or right child. So stop and go
for scanning next element. o

Preorder: a bd g he ¢ f j
I (B)[ri c
g is a single value node. Node : o °
| g has no left or right child. So |

move to next step. “::*_1._1 o o
i ;




DATA STRUCTURES & ALGORITHMS TREE

« B TREE:

@,

% B Tree is a specialized m-way tree that can be widely used for disk access. A B-Tree of order m can
have at most m-1 keys and m children. One of the main reason of using B tree is its capability to
store large number of keys in a single node and large key values by keeping the height of the tree
relatively small.

< A Btree of order m contains all the properties of an M way tree. In addition, it contains the following
properties.

1. Every node in a B-Tree contains at most m children.

2. Every node in a B-Tree except the root node and the leaf node contain at least m/2 children.

3. The root nodes must have at least 2 nodes.

4. All leaf nodes must be at the same level.
It is not necessary that, all the nodes contain the same number of children but, each node must have
m/2 number of nodes.

< A B tree of order 4 is shown in the following image.

(RN Ew\
—

‘\R-

R (OO CRCED SRR

« B+ TREE:

« In B Tree, Keys and records both can be stored in the internal as well as leaf nodes. Whereas,
in B+ tree, records (data) can only be stored on the leaf nodes while internal nodes can only
store the key values.

+ The leaf nodes of a B+ tree are linked together in the form of a singly linked lists to make
the search queries more efficient.

« B+ Tree are used to store the large amount of data which cannot be stored in the main
memory. Due to the fact that, size of main memory is always limited, the internal nodes
(keys to access records) of the B+ tree are stored in the main memory whereas, leaf nodes
are stored in the secondary memory.

+ The internal nodes of B+ tree are often called index nodes. A B+ tree of order 3 is shown in

the following figure.
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DATA STRUCTURES & ALGORITHMS SORTING & SEARCHING

& Linear Search
< Concept:

linear search or sequential search is a method for finding a particular value in a list that consists of

checking every one of its elements, one at a time and in sequence, until the desired one is found. The
efficiency of the sequential search is O(n).

s Algorithm:

Linear_Search

i=0 to last index of A:
if equals key:

return i
return

< Example:

70 |40 (30| M |57 | 41 | 25|14 | 52

70 (40 |30 | N (57 |41 | 25|14 | 52

70|40 |30 | N |57 |41 | 25|14 | 52

70140 |30 | 1N |57 | 41 | 25|14 | 52

70 |40 |30 | 11 |57 |41 | 25|14 | 52




DATA STRUCTURES & ALGORITHMS FILE STRUCTURES

Record Pointer to
number record

— I|:|- T
20
60

Record Pointer to Record Pointer to
number record number recond

10 ———|—P- 200 e Records
250 =1 1

500 — 200

Record Pointer to
number record

475 e
625
— 500

Fig: multi-level indices

+* Hashed indices (Direct file organization):

o
o
o
3
3
3
3

Y/
0.0

Y/
0.0

R/

R/

It is a common technique used for fast accessing of records on secondary storage.

Records of a file are divided among buckets.

A bucket is either one disk block or cluster of contiguous blocks.

A hashing function maps a key into a bucket number. The buckets are numbered 0, 1,2...b-1.

A hash function f maps each key value into one of the integers 0 through b - 1.

If x is a key, f(x) is the number of bucket that contains the record with key x.

The blocks making up each bucket could either be contiguous blocks or they can be chained together in a
linked list.

Translation of bucket number to disk block address is done with the help of bucket directory. It gives the
address of the first block of the chained blocks in a linked list.

Hashing is quite efficient in retrieving a record on hashed key. The average number of block accesses for
retrieving a record.

= 1 (bucket directory) +

No of records

No of buckets x No of records per block

Thus the operation is b times faster (b = number of buckets) than unordered file.

To insert a record with key value x, the new record can added to the last block in the chain for bucket
f(x). If the record does not fit into the existing block, record is stored in a new block and this new block is
added at the end of the chain for bucket f(x).

A well designed hashed structure requires two block accesses for most operations.
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