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MODIFIED LINEAR SCATTER STORAGE TECHNIQUE

R. P. Brent

A new algorithm and method for entering and retrieving information

in a hash table is described. The method is intended to be efficient
if most entries are looked up several times. The expected number of

probes to look up an entry, predicted theoretically, is considerably

less than for other comparable methods if the table is nearly full,

Let T(0),...,T(n-1) be available table positions, where n is an
odd prime. Let k be a nonzero integer key. (Zero is reserved to
denote an empty space in T.) If r = (k mod n) and q = (k mod (n-2))
+ 1, define hs = (r + sq) mod n for s > 0.

To look up k in T we inspect T{ho), T(hl},... until, for some s,
either

[l

1) T(hs)
2) T(hs) 0, so T is not full and k is not in T; or

3) 5 > 0 and h5 = hg’ so T is full and k is not in T.

k, so k is found at position hs;

Suppose that k is to be inserted in T. If case B arises on
looking up k as above, then there is an s 3_0 such that T(hn),...,

T(hs_l) # 0 and T(hs) = 0, Define q = (T(hi) mod (n-2)) + 1 for

i >0, and hi,j = {hi + jqi} mod n for j > 1. Amongst all i and j
such that T(hi,j) = 0, choose (i,j) to minimize i+j and, in case of
a tie, to minimize i. If i+j > s, insert k by setting T{hs} + k.
Otherwise, insert k by setting T(hi,j) + T(hi} and then T(hi} + k.
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