* non-integer keys
* multiple keys
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°\ acgessing rectangular afray |

sp A

= |f we represent ar 2ar space, how do

we map (i, j) pairs
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Note: if arrays are indexg
(20) = ((n ™ (1= 1)) X )N
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then,




Rectanguiar Ar amge/\

typedef struct 2DArray t
{

int *array; /* linear array */
int dim m, dim n; /* dimensions of virtual 2-D array */
} 2DArray;

2DArray *2DArrayCreate(int m, int n)

{ 2DArray *new;
new->array = calloc(m*n, sizeof(int));
new->dim m = m; new->dim n = n;
return(new); }

#define 2DAGet(A,i,j) ((A)->array[(i)*(A)->dim n + (3)1)

tear \ \

2DAGEH(ALB);
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Index ction

for (i = 0; i < n; i++)
for (j = 0; j < i; j++)
So(d,9) =15
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INDEX | Name Nddresé Phone.
0 [Hill, ThomasM. \ | High Towefs #315 282-9478
1 |Baker, John S\ | 17 Kipg|Street 288-3285 |
2 |Roberts, LB. | |58 Adh Street 437-2296 |
3 King, Barbara / Hl\g)h 'i\o}ivé(s #\8\02 286-3386,
4 | Moody, C.L. 39king'Strewt 2495783
V\ Byers,/Ca(onn ﬁ%@e&ree 439-

CCESS TABLES/ Na res
2 ¢
[s[] o 9
— wasteful ol 3 3
— just use 3 access tables (sorted status of records jis not ) 1 A
important) S~ 7
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4

’A index_-(via table leok-up)->co '_
ulti-Key acess taples’ingeneral™ —domain == INDEX SET ‘
an “inverted .{/ ‘ ange = :JAS!:I‘@- AA \ ‘
" e.g. double-darray A ;
* indexset={1,2,3,)...

 value type = set of real
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PRE: n/a
POST: evaluates to “tr
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ew positions actually

Problem; non-intege
¢ orkeys otherwise noj

= We wishto-havea

indices for array agcess
* solution: hashing
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+/ allow many different keys|to/be mapped to the same
index
SH FUNCTIO

\anting to go to the

— two or more record ame|index location
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good distribution
* contrast this with th
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= Drawbacks:
+ often fails to distr
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= Drawbacks:
 can still produce wea
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 characteristics of keys should be\taken into-accaun en designing the
conversion to integer pxoce.
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* In all cases, deletions
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simpler
addressing

List'’ADT, or add a “Jink”

¢ goed hashing function » 1
"e.-e-'ﬂ éal
« clustering is not anlisg

* size of table need not
 deletion is trivial

* references/pointers/ADY
small records may be\sign
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* load. factor = 0.5 (h
* maximum load fac
— 1.0 for open addres
— no limit for chaining

positions)

CI8*2520 (506)




n of a

W
““/’“ "”“TW/ \\

LOAD | o010  d50] [|loBp [ 0.0 0.99

Sucessful search, e%pe(‘#ed# (&f }Cu\mpgnsons (probes)

open, linear

ha in
open, :lﬁn{

Unsum,easfm/ea /Qv/exp/w/ /0in qsq@\g&%)/

open, linear

chain'mg\m\
open, randol

Computed as infinite sum of prokablijtie.
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0.80 0. 0.99 2.00
5.00 10,01 100.00 -
13.00 50.0 000.00 -




