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1. Read the search element from the user
2. Compare, the search element with first key value of root node in the tree.
3. If both are matching, then display "Given node found!!!" and terminate the function
4. If both are not matching, then check whether search element is smaller or larger than that key value.
5. If search element is smaller, then continue the search process in left subtree.

6. If search element is larger, then compare with next key value in the same node and repeat step 3, 4,5 and 6
until we found exact match or comparison completed with last key value in a leaf node.

7. If we completed with last key value in a leaf node, then display "Element is not found" and terminate the
function.

function B-TREE-SEARCH(z, k) returns (y, i) such that key,[y] = k or NIL

1
while i < n[z] and k > key,[z]
doi«—1i + 1

if 7 < nlz] and k = key,[z]
then return (z,1)
if leaf|z]
then return NIL
else DISK-READ(¢;[z])
return B-TREE-SEARCH(¢;[z], k)
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Check whether tree is Empty.
If tree is Empty, then create a new node with new key value and insert into the tree as a root node.

If tree is Not Empty, then find a leaf node to which the new key value cab be added using Binary Search Tree
logic.

If that leaf node has an empty position, then add the new key value to that leaf node by maintaining
ascending order of key value within the node.

If that leaf node is already full, then split that leaf node by sending middle value to its parent node. Repeat
the same until sending value is fixed into a node.

If the splitting is occurring to the root node, then the middle value becomes new root node for the tree and
the height of the tree is increased by one.

B-TREE-INSERT(T, k)
r«—root|1]
if nlr] =2t—1
then s+ ALLOCATE-NODE()
root[T] < s
leaf[s| «— FALSE
n[s] <0
cis] —r
B-TREE-SPLIT-CHILD(s,1,r)
B-TREE-INSERT-NONFULL( s,k)
else B-TREE-INSERT-NONFULL(r,k)




B-TREE-SPLIT-CHILD(z, 7, y)
z «— ALLOCATE-NODE()
leaf|2] « leaf[y]
nlz] —t —1
forj—1tot—1

do key,[z] < key, (]
if not leaf[y]
then for j« 1 to ¢
do ¢z — cjuuly]
nly] —t—1

for j < n[z] + 1 downto i + 1
do ¢j1[z] < ¢j[z]
Cit1 [.L] —Zz
for j < n[z| downto i
do key;[z] < key;[z]
key;[z] < key,[y]
nlz] < nlz] + 1
Disk-WRITE(y)
Disk-WRITE(z)
DiSk-WRITE(x)

B-TREE-INSERT-NONFULL(z, k)
i« nx]
if leaf[x]
then while 7 > 1 and k < key,|z]
do key, . [z] — key,[z]
1e—1—1
kcy;-_,_l[:l?] — k
nlz] «—nfz] + 1
DiSK-WRITE(x)
else whilei > 1and k < key,[z]
doi—i—1
1e—1i+1
Disk-READ(¢;[x])
if n[q[’r” — 2t —1
then B-TREE-SPLIT-CHILD(z, i, ¢;[z])
if k > key,[z]
then ¢« + 1
B-TREE-INSERT-NONFULL(¢;[x], k)
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1. xis aleaf and contains the key (it will have at least m keys). This is trivial - just delete the key.
2. xis aninternal node and contains the key. There are three subcases:
2.1. Predecessor child node has at least m keys
2.2. Successor child node has at least m keys
2.3. Neither predecessor nor successor child has m keys

3. xisaninternal node, but doesn’t contain the key. Find the child subtree of x that contains the key if it exists
(call the child c). There are three subcases:

3.1. c has at least m keys. Simply recourse to c.
3.2. c has m-1 keys and one of its siblings has m keys.

3.3. c and both siblings have m-1 keys.



