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Proposal of the algorithm that detect, identify and correct a single
pointer error in 2-dimensional linear list
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! Faculty of Science,Kagoshima University
Abstract. We propose the algorithm that detect, identify and correct a single pointer error in
2-dimensional linear list. The occurence of the pointer error exerts a large influence on the
reliability of the data structure. We succeeded in the complete correction of a single pointer
error by paying attention to the structural feature, and using a simple value concerning the data
structure. When the number of rows and columns are assumed to be n and m respectively, the
computational complexity of the algorithm is O(max{ n?m,nm? }).
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Fig. 1: New 2-dimensional linear list.
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1. typedef struct _LIST{

2. RCRD *col_rcd; /x FlLa—FRY X NOEEEBRTRAZ */

3. RCRD *row_rcd; /* fTLa— RY R NOEEEETRA L F */

4. } LIST;
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1. typedef struct _NODE{

2 DATA data; /* T—H x/

3 struct _NODE *down; /x RO —F FIHM) BETHRA 2 */

4. struct _NODE *right; /x WD — K JATHIA) ZETHRAF +/

5 struct _RCRD *col; /x BT AHDOLVa— REE4TRAF x/

6 struct _RCRD *row; /* BT3T0OVva— FEETRAF %/

7. '} NODE;
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1. typedef struct _RCRD{

2 short  type; /x B ATEBLLDLaA— R THDINERTE (c/T) */
3 char  *id; /% BBF CCFF) */

4. char  *label; /x TV (UFF) +/

5 NODE  *head; /% J—RYURNDEHED ) — REHETHRA U F +/
6 struct _RCRD #*next; /¥ ROLa— REETHRAUF */

7. )} RCRD;
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CHR: Column Ileader Record

RIR: Row Ileader Record

CIlIN: Common Ileader Node

Fig. 2: col_rcd and row_rcd pointers.
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1. if (row_rcd = NULL) or { (row_rcd.id = ””) and (row_rcd.type = ”r”) } then

2. row_rcd < col_red.head.row;

3. else if (col.red = NULL) or { (col.red.id = ”” ) and (col red.type = "¢”) } then
4. col rcd <+ row_rcd.head.col;

5. end if;
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Fig. 3: next pointers of column records.
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FIE 3.2 (HBHLI— FD next A VEAMNKEKIETAEL I— FOIER)
RgegdLra—FR
if R.type = ¢’ then
return R.head.right.col;
else if R.type = 'r’ then
return R.head.down.row;
else
return NULL;
end if;

ST, La— FOEET next RA v FEillofzbx, BRPTITBEU LN Z & 72L, Fi~y
FlLa—RiZbr ) ER- TR, RE1 LY, next KA U FIZRRV TRV EHBTL TI.
5 TRINE, WITNND next RA U ZITRY BREELTND I LiTkd.

FRY PR SN2 H/AITIE, next & R.head.right.col (R.head.down.row) DERIZ L > T
MYONEORELEELTTS.

PN W

4 J—FIZBTERA2DRY

La— RORA ZIZRY B L, /= RORA L ZDOF =y 7 %47 5.
7, il Z ) — PIZOWTRY BROVDHERT S, Figd ICHRET DR & &RT.

Fig. 4: head, row and col pointers of common header node.
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1. L:UX}b

2. if L.row_rcd.head = NULL then

3. L.row_rcd.head «+ L.col _rcd.head;

4. else if L.col_.rcd.head = NULL then

5. L.col_rcd.head + L.row_rcd.head;

6. end if;

7. if L.row_rcd.head # L.col _rcd.head then

8. if L.row_rcd = L.row_red.head.row and L.col rcd = L.row rcd.head.col then
9. L.col rcd.head < L.row_rcd.head;
10. else
11. L.row_rcd.head < L.col rcd.head;
12. end if;
13. else
14. if L.row_rcd.head.row # L.row_rcd then
15. L.row_rcd.head.row < L.row_rcd
16. else if L.row_rcd.head.col # L.col rcd then
17. L.row_rcd.head.col < L.col_rcd
18. end if;
19. end if;
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Fig. 5: head, row, col and right pointers of header node.
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L. RMZELARDHLa—F
2. rp + R.col rcd;
3.  np < rp.head;
4.  while np.right # R.col rcd.head do
5. begin
6. if np.right.row # R.row_rcd then
7. np.right.row < R.row_rcd;
8. else if np.right.col # rp.next then
9. np.right.col < rp.next;
10. else if rp.next.head # np.right then
11. rp.next.head < np.right;
12. else;
13. np < np.right;
14. p 4— Tp.next;
15. end if;
16. end;

17. end while;
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FIE 4.3 (H5/ — FD right RS VEHBEKREHETRE/ — FOBRR)

1. Axt&lisd/—F

2. rp < A.colnext;

3. while rp # col.rcd do

4. begin

5. np < rp.head.down;

6 n < rp.head.data;

7 while n > 0 do

8 begin

9. if np.row = A.row then return np;
10. np = np.down;
11. n<n-—1;
12. if np = rp.head then break;
13. end;
14. end while;
15. rp ¢ Tp.next;

16. end;
17.  end while;
17.  return A.row.head;
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n < R.head.data + 1;
np < R.head;
while n > 0 do
begin
if np.right.row # R then return np;
np < np.right;
n+<n-—1;
end;
end while;
return NULL;
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RAR LR DTOVa—F
n < R.head.data + 1;
np < R.head;
while n > 0 do
begin
if np = np.right then return np;
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7. while rp # np.right.col do

8. begin
9. if rp = list.col_rcd then return np;
10. Tp < rp.next;
11. end;
12. end while;
13. np < np.right;
14. n<n—1;
15. end;
16. if np.right = R.head then return NULL;

17. end while;
18.  return NULL;
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Table 1: Numelical result for single pointer error.

number of cases : 3,326
dettection times : 3,326 100 %
correction times : 3,326 100 %
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