Linked Lists

Searching in Sorted Linked Lists
SearchSortedLL(START, ITEM, LOC)
1 Set PTR := START, LOC:= NULL

2 Repeat Steps 3-4 while PTR ≠ NULL

3 if INFO(PTR) = ITEM then
4 Set Loc:=PTR
5 Else if INFO(PTR)>ITEM then

6 Set PTR:= LINK(PTR)

    [end of if]

 [end of loop]

7 Return LOC

Insertion Into Linked Lists

Insertion of an element into a Linked List is always done after some Node A as Singly Linked List are Forward Directional and the only way the insertion can be done if Node A pointing to Node B now points to Node C where Node C points to B, and this can be done if we know the location of Node A

•  The general algorithm to insert a new element into a linked list is:

1.  Create a new Node and store the new data in that node.
2.  Find the correct position in the list.
3.  Assign the pointers to include the new node.
•  Notes:

–  Different pointers have to be assigned depending on whether the new node goes at the beginning, middle.
•  Insertion at the head of the list:
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•  Insertion After A Given Node:
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Algorithm: InsertFirst(START, ITEM)

1. Set New:= CreateNode()

2. Set INFO(New):=ITEM and LINK(New):=NULL
3. Set LINK(NEW):=START

4. Set START:=New

5. Exit

Algorithm: InsertAtLoc(START,LOC, ITEM)

1. Set New:= CreateNode()

2. Set INFO(New):=ITEM and LINK(New):=NULL
3. If LOC=NULL then

4. InsertFirst(Start,ITEM)

5. Else

6. Set LINK(NEW):=LINK(LOC)
7. Set LINK(LOC):=New
[End of if]

8. Exit

Insertion In Sorted Linked List
Steps:

1. Find the Location of the node after witch new node will be inserted 

2. Use Insertion method to insert into the Linked List
Find the Location of the node
1. Search the Item after which insertion needs to be made . As the Linked List is sorted searching will result in the location of element >given ITEM 

2. As Insertion can not be made before a Node therefore another pointer will keep track of the previous node i.e before moving the PTR , Save := PTR 
3. Thus PTR points to current node Element which is > ITEM while SAVE points to Element<ITEM

4. Thus Insertion can be made after SAVE
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Algorithm: FindLoc(START, ITEM,LOC)

1. If START=NULL, then
a. Set LOC:=NULL and Return

2. Else if ITEM<INFO(START)

a. Set LOC:=NULL and Return

[End of if]

3. Set SAVE:=START and PTR:=LINK(PTR)

4. Repeat Steps 3-4 while PTR ≠ NULL

5. If ITEM<INFO(PTR) then

a. Set LOC:=SAVE and Return
6. Else

a. Set SAVE:=PTR and PTR:=LINK(PTR)
[End of if]

[End of Step 4 loop]

7. Set LOC:=SAVE and Return
Algorithm: FindAndInsert(START, ITEM)

1. LOC:= FindLoc(START,ITEM,LOC)

2. Call InsetAtLoc(Start,ITEM,LOC)

3. Exit
Deletion From a Sorted Linked List

•  The general algorithm to delete an element from a sorted linked list is:
1.  Find the element in the list or determine that it is not in the list.
2.  Reassign the pointers to remove the element.
3.  Deallocate the memory for the element.
•  Notes:
–  As with insertion, it is possible to create inaccessible objects.
–  The pointer assignments are different depending on whether the element is found at the beginning or middle / end of the list.
•  Deletion from the beginning of the list:
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•  Deletion from the middle or end of the list:
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