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Algorithm 5.4: INSFIRST(INFO, LINK, START, AVAIL, ITEM)
This algorithm inserts ITEM as the first node in the list.

[OVERFLOW?] If AVAIL = NULL, then: Write: OVERFLOW, and Exit.
[Remove first node from AVAIL list.}

Set NEW := AVAIL and AVAIL := LINK[AVAIL].

Set INFO[NEW]:=ITEM. [Copies new data into new node.]

Set LINK[NEW]}:= START. [New node now points to origina! first node.]
Set START := NEW. [Changes START so it points to the new node.}]
Exit.
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Algorithm 5.5: INSLOC(INFO, LINK, START, AVAIL, LOC, ITEM)
This algorithm inserts ITEM so that ITEM follows the node with location LOC
or inserts ITEM as the first node when LOC = NULL.

1.
2.

3.
4.

[OVERFLOW?] If AVAIL = NULL, then: Write: OVERFLOW, and Exit.
[Remove first node from AVAIL list.]
Set NEW := AVAIL and AVAIL := LINK[AVAIL].
Set INFO[NEW]:=ITEM. [Copies new data into new node.]
If LOC =NULL, then: [Insert as first node.]
Set LINK[NEW] := START and START := NEW.
Else: [Insert after node with location LOC.]
Set LINK[NEW] : = LINK{LOC] and LINK[LOC] := NEW.
(End of If structure.]
Exit.
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Procedure 5.6: FINDA(INFO, LINK, START, ITEM, LOC)
This procedure finds the location LOC of the last node in a sorted list such that
INFO[LOC] <ITEM, or sets LOC = NULL.

1. [List empty?] If START = NULL, then: Set LOC:= NULL, and Return.
2. [Special case?] If ITEM < INFO[START], then: Set LOC:= NULL, and

Return.
3. Set SAVE:=START and PTR:= LINK[START]. [Initializes pointers.]
4. Repeat Steps S and 6 while PTR = NULL.
5. If ITEM < INFO[PTR], then:

Set LOC:=SAVE, and Return.
[End of If structure.]

6. Set SAVE := PTR and PTR:= LINK[PTR]. [Updates pointers.]
[End of Step 4 loop.]
Set LOC:=SAVE.
Return.
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Algorithm 5.7: INSSRT(INFO, LINK, START, AVAIL, ITEM)

This algorithm inserts ITEM into a sorted linked list.

1. [Use Procedure 5.6 to find the location of the node preceding ITEM.]
Call FINDA(INFO, LINK, START, ITEM, LOC).

2. [Use Algorithm 5.5 to insert ITEM after the node with location LOC.]
Call INSLOC(INFO, LINK, START, AVAIL, LOC, ITEM).

3. Exit.
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FINDA(BED, LINK, START, ITEM, LOC) (<l

Since START # NULL, control is transferred to Step 2.

2. Since BED[S] = Adams < Jones, control is transferred to Step 3.
3. SAVE=5 and PTR = LINK[S] = 3.
4. Steps 5 and 6 are repeated as follows:

(a) BED{3] = Dean <Jones, so SAVE =3 and PTR = LINK{3] = 11.

(b) BED[11] = Fields < Jones, so SAVE = 11 and PTR = LINK[11] = 8.

(c) BED{8] = Green < Jones, so SAVE =8 and PTR = LINK{8] = 1.

(d) Since BED{1] = Kirk > Jones, we have:

LOC = SAVE =8 aad Return.
INSLOC(BED, LINK, START, AVAIL, LOC, ITEM) {Here LOC = 8.] (=)
1. Since AVAIL # NULL, control is transferred to Step 2. ’
2. NEW=10 and AVAIL = LINK{10] = 2.
3. BED({10} = Jones.
4. Since LOC # NULL we have:
LINK{10] = LINK[8] = 1 ‘and LINK|8] =NEW = 10.

5. Exit.
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Algorithm 5.8: DEL(INFO, LINK, START, AVAIL, LOC, LOCP)
This algorithm deletes the node N with location LOC. LOCEP is the location of
the node which precedes N or, when N is the first node, LOCP = NULL.
1. If LOCP=NULL, then:
Set START := LINK[START]. [Deletes first node.]
Else:
Set LINK[LOCP]:= LINK[LOC]. [Deletes node N.]
{End of If structure.]
2. [Return-deleted node to the AVAIL list.]
Set LINK[LOC]}:= AVAIL and AVAIL :=LOC.
3. Exit.
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Procedure 5.9: FINDB(INFO, LINK, START, ITEM, LOC, LOCP)
This procedure finds the location LOC of the first node N which contains ITEM
and the location LOCP of the node preceding N. If ITEM does not appear in the
list, then the procedure sets LOC = NULL; and if ITEM appears in the first
node, then it sets LOCP = NULL.

1.

“»aw

®°~

[List empty?] If START =NULL, then:

Set LOC:=NULL and LOCP:=NULL, and Return.
[End of If structure.]
{ITEM in first node?] If INFO[START) = ITEM, then:

Set LOC:=START and LOCP = NULL, and Return.
[End of If structure.]
Set SAVE := START and PTR := LINK[START]. [Initializes pointers.]
Repeat Steps 5 and 6 while PTR = NULL.

If INFO[PTR] = ITEM, then:

Set LOC:=PTR and LOCP :=SAVE, and Return.

[End of If structure.]

Set SAVE := PTR and PTR := LINK[PTR]. [Updates pointers.]
[End of Step 4 loop.]
Set LOC:=NULL. [Search unsuccessful.]
Return.
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Algorithm 5.10: DELETE(INFO, LINK, START, AVAIL, ITEM)
This algorithm deletes from a linked list the first node N which contains the
given ITEM of information.

1.
2.
3

4.

5.

[Use Procedure 5.9 to find the location of N and its preceding node. ]
Call FINDB(INFO, LINK, START, ITEM, LOC, LOCP)
If LOC = NULL, then: Write: ITEM not in list, and Exit.
[Delete node.]
If LOCP = NULL, then:

Set START := LINK[START]. [Deletes first node.)
Else:

Set LINK[LOCP] : = LINK[LOC].
{End of If structure.]
[Return deleted node to the AVAIL list.]
Set LINK[LOC] : = AVAIL and AVAIL :=LOC.
Exit.
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* AVAIL = 2 4ITEM = Green, INFO = BED, START = 5§ (>} ;5 .08 B> o |

BED LINK
START {Z’-—\ 1 | Kirk 7
2 6
3 Dean 11
4 | Maxwell 12
“— 5 | Adams 3
AVAIL 6 )
7 | Lane 4
L_. 8 2
9 | Samuels 0
10 | Jones 1
11 | Fields 10
12 } Nelson 9
0.YA JS2

FINDB(BED, LINK, START, ITEM, LOC, LOCP) )
1. Since START # NULL, control is transferred to Step 2.
2. Since BED[5]) = Adams » Green, control is transferred to Step 3.
3. SAVE =5 and PTR = LINK[5] = 3.
4. Steps 5 and 6 are repeated as follows:
(a) BED[3] = Dean » Green, so SAVE = 3 and PTR = LINK{[3] = 11.
(b) BEDI[11] = Fields » Green, so SAVE = 11 and PTR = LINK{[11] = 8.
(¢) BED][8] = Green, so we have:
LOC=PTR =8 and LOCP = SAVE = 11, and Return.
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DELLOC(BED, LINK, START, AVAIL, ITEM) (<)
1. Call FINDB(BED, LINK, START, ITEM, LOC, LOCP). {Hence LOC =8 and LOCP =11.]
2. Since LOC # NULL, control is transferred to Step 3.
3. Since LOCP# NULL, we have:
LINK][11] = LINK[8] = 10.
4. LINK[8] =2 and AVAIL =8.
5. Exit.
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NAME SSN SEX SALARY LINK
START ! 0
5 2 192-38-7282 Female 22800 12
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4 175-56-2251 Male 27200 14
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8 6 | Brown 178-52-1065 Female 14700 9
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