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list
count <integer>
pos <pointer>
head <pointer>
end list

node
data  <data type>
link <pointer>
end node
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Algorithm CreateList
Pre Nothing
Post Head node allocated or error returned
Return Head node pointer or null if memory overflow
1. if (memory available)
1 allocate (Pnew)
2 pNew->head = null pointer
3 pNew->count=0
2. else
1 pNew = null poiter
3. return pNew
End Createlist
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Algorithm insertNode (val pList <head pointer>,

val pPre <node pointer>,
val dataln <dataType> )

Pre pList is a pointer to a valid list head structure
pPre is a pointer to data’s logical predecessor
dataln contains data to be inserted

Post data have been insert in sequence

Return true if successful, false if memory overflow

Allocate (pNew)

2. If (memory overflow)

1 return false
3. pNew->data = dataln

—_
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3. If (pPre null)
1 pNew->link = pList->head
2 pList->head = pNew
5. else
1 pNew->link = pPre->link
2 pPre->link = pNew
6. pList->count = pList->count +1
7. Return true
End insertNode
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Algorithm deleteNode (val pList <head pointer>,
val pPre <node pointer>,
val pLoc <node pointer>,
ref dataOut <dataType> )
Pre pListis a pointer to a valid list head structure
pPre is a pointer to predecessor node
pLoc is a pointer to node to be deleted
dataOut is address to pass deleted data to
calling module
Post data have been delete and return to caller
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. dataOut = pLoc->data
2. if (pPre null)
1 pList->head = pLoc->link
3. Else
1 pPre->link = pLoc->link
4. pList->count = pList->count - 1
5. Release (pLoc)
6. Return
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4. n3zuuu Search list
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Condition pPre pLoc return
target < first node null first node false
target = frist node null first node true
first<target<last largest node<target first node> false
target
target = middle node  node’s predecessor equal node true
target = last node last’s predecessor last node true
target>last node last node Null false
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Successful searches (return true)
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Unsuccessful searches (return false)
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Algorithm searchList (val pList <head pointer>,
val pPre <node pointer>,
ref pLoc <node pointer>,
val target <key type> )

Pre pList is a pointer to a valid list head structure
pPre is a pointer to receive predecessor
pLoc is a pointer to receive current node
target is the key being sought

Post pLoc points to first node with equal or greater key or null if target >

key of last node
pPre points to largest node smaller than key or null if target< key
of first node

Return true if found, false if not found
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pPre = null
pLoc = pList->head
loop (pLoc not null AND target > pLoc->data.key)
1 pPre = plLoc
2 pLoc = pLoc->link
4. If (pLoc null)
1 found = false
5. else
1 if (target equal pLoc->data.key)
1 found = true
2 else
1 found = false
6. Return found
Return searchList
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Algorithm traverse (val pList<head pointer>,val fromWhere <boolean>,
ref dataPtr<pointer or dataType>)
Pre pList is a pointer to a valid list head structure
fromWhere is 0 to start at the first element
dataPtr is address of a pointer to data
Post address placed in dataPtr and return true or if end of list, return
false
Return true if next element located, false if end of list
1. if (fromWhere is 0)
1 if (pList->count is zero)
1 success = false
2 else
1 pList->pos = pList->head
2 dataPtr = address (pList->pos->data)

3 success = true
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2. else
1 if (pList->pos->link null)
1 success = false
2 else
1 pList->pos = pList->pos->link
2 dataPtr = address (pList->pos-
>data)
3 success = true
3. return success
End traverse
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Algorithm retrieveNode (val pList <head pointer>,val key <key type>,

ref dataOut <dataType>)

Pre pList is a pointer to a valid list head structure
key is a target of data to be retrieved
dataOut contains address for retrieved data

Post data placed at location specified in dataOut or error returned if
not found

Return true if successful, false if data not found

1. found = searchlList (pList, pPre, pLoc, key)

2. if (found)

1 dataOut=pLoc->data

3. return found

End retrieveNode
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Algorithm emptyList (val pList <head pointer>)
Pre pList is a pointer to a valid list head structure
Return true if list empty, false if list contains data
1. Return (pList->count equal to zero)
End emptyList
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Algorithm fullList (val pList <head pointer>)
Pre pListis a pointer to a valid list head
structure
Return false if another, true if memory full

. allocate (pNew)

. if (allocation successful)
1 release (pNew)
2 return false

3. return true

End fullList

N —
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9. #ardiu list count
Wi Huduudenaiiod luise
BONAU TG
WREWS  uudenaiied ludwe
Algorithm listCount (val pList <head pointer>)
Pre pList is a pointer to a valid list head structure
Return count for number of node in list

1. Return (pList->count)
End listCount
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Algorithm destroyList (ref pList <head pointer>)

Pre pList is a pointer to a valid list head structure

Post All data and head structure deleted
Return null head pointer
1. Loop (pList->count not zero)
1 dItPtr = pList->head
2 pList->head = dItPtr->link
3 pList->count = pList->count-1
4 release (dItPrt)
2. release (pList)
3. Return null pointer
End destroyList
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N385 Linked List
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Linked List
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createList destroyList
\ \ \ ]
menu addNode removeNode printList
\
\ \
getData searchList searchList traverse
insertNode deleteNode
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Linked List (Cont.)

program buildLinkList

print (Welcome to exploring linked list)
pList=createList
option = menu()
loop (option not quit)
1 if (option add)
1 getData (dataln)
2 addNode (pList, dataln)
2 elseif (option delete)
1 print (Enter key of data to be delete)
2 read (deleteKey)
Phorramatpanyaprat T. : 3 femOVGN%uél@.leis'(,debte}(e)/)
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3 else
1 printList (pList)
4 option=menu ()
5. destroyList (pList)
6. Print (Exploration complete)
End buildLinkedList
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Algorithm menu

Pre Noting
Post Valid choice
1. print (.......... Menu.........)
2. print (A: Add new data)
3. print (D: Delete data)
4. print (P: Print List)
5. print (Q: Quit)
6. valid = false
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7. loop (valid false)
1 print (Enter your choice: )
2 read (choice)
3 if (choice equal ‘A’ or ‘D’ or ‘P’ or ‘Q’)
1 valid=true
4 else
1 print (Invalid choice. Choices are <A, D, P,
Q>)
8. return choice
End menu
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Algorithm addNode (val pList <head pointer>,
val dataln <dataType>)
Pre pList is a pointer to the head of the list
dataln are data to be inserted into list
Post data have been inserted into list in key
sequence
. found = searchList (pList, pPre, pLoc, dataln.key)
2. if (found)
1 print (error : Data already in list. Not added)
3. else
1 success = insertNode (pList, pPre, dataln)
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4. if (success false)
1 print (error : Out of memory)
2 abort algorithm

5. Return

End addNode
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Algorithm removeNode (val pList <head pointer>,
valkey <keyType>)

Pre pList is a pointer to the head of the list
key is the key to be located and deleted
Post the node has been delted or a warning message

printed if not found

1. found = searchlList (pList, pPre, pLoc, key)
2. if (found)
1 deleteNode (pList, pPre, pLoc, deleteData)
3. else
1 print (error : Key not in list)
4. return

End removeNode
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Algorithm printList (val pList <head pointer>)
Pre pList is a valid linked list
Post All keys have been printed

1. if emptyList (pList))
1 print (No data in list)

2. else
1 print (***Begin Data Print ***)
2 count=0

3 moreData = traverse (pList, count, dataPtr)
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Linked List (Cont.)

4 Loop (moreData true)
1 count=count+1
2 print (count, dataPtr->key)
3 moreData = traverse (pList,
count, dataPtr)
5 Print (*** End of Data Print ***)
3. return
End printList
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Insert between two node (or before first node)
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Algorithm insertDbl (val pList <node pointer>,
val dataln <dataType>)
Pre pListis a pointer to a valid double linked list
dataln contains the data to be inserted
Post The data have been inserted in sequence
Return 0 : failed-memory overflow
1 : successful
2 : failed-duplicate key presented
1. if (full list)
1 return (0)
2. found = searchList (pList, pPre, pSucc, dataln.key)
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if (found false)
1 allocate (pNew)
2 pNew->data = dataln
3 pNew->back=pPre
4 pNew->fore=pPre->fore
5 if (pPre->fore null)
1 pList->rear=pNew
6 else
1 pSucc->back=pNew
7 pPre->fore=pNew
8 pList->count=pList->count+1
9 return (1)
4. Return (2)
End insertDbl
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n1zuUdU Delete Node
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Algorithm deleteDbl (val pList <node pointer>,
val pDIt  <node pointer>)
Pre pList is a pointer to a valid double linked list
pDlt is a pointer to the node to be deleted
Post node deleted
1. if (pDIt null)
1 abort (impossible condition in delete double)
pList->count=pList->count-1
pPred = pDIt->back
pSucc = pDIt->fore

hown
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