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MEMOIZED-MATRIX-CHAIN (p) W% _L,\ _ Bsoo( a‘,-g-

n = p.length — 1

letm[1..n,1..n]be anew table U@L c\,(l Tb/&?g ‘/W\L/
Le

1

2

3 fori = 1ton

4 for j =iton ]‘.o g‘olu:o(
5

6

mli.7] = se
return LOOKUP-CHAIN(m, p, 1,n)

LookuP-CHAIN

IJC)AMC“}’ OMVWAU( M AeSle vehirn ot

p
8 Mi==jy
4 mli, j] = 0
5 elsefork =itoj—1 Mn% WWM) Ueode,
6 q = LOOKUP-C Hy.i.k) .
- fﬁﬁéﬁﬁléﬂk + 1,j) + pi-1PkD; U Cursie.
F ifqg <mli,j]
8 mli, j] = ¢
9 return m[i, j|

The MEMOIZED-MATRIX-CHAIN procedure, like MATRIX-CHAIN-ORDER,
maintains a table m[1 ..n, 1 ..n] of computed values of m|i, j], the minimum num-
ber of scalar multiplications needed to compute the matrix A; ;. Each table entry
initially contains the value oo to indicate that the entry has yet to be filled in. Upon
calling LOOKUP-CHAIN(m, p,1i, j),if line 1 finds that m|i, j] < oo, then the pro-
cedure simply returns the previously computed cost m[i, j| in line 2. Otherwise,
the cost is computed as in RECURSIVE-MATRIX-CHAIN, stored in m[i, j], and
returned. Thus, LOOKUP-CHAIN(m, p,i, j) always returns the value of m|i, j],
but it computes it only upon the first call of LOOKUP-CHAIN with these specific
values of 7 and .

Figure 15.7 illustrates how MEMOIZED-MATRIX-CHAIN saves time compared
with RECURSIVE-MATRIX-CHAIN. Shaded subtrees represent values that it looks
up rather than recomputes.

Like the bottom-up dynamic-programming algorithm MATRIX-CHAIN-ORDER,
the procedure MEMOIZED-MATRIX-CHAIN runs in O(n®) time. Line 5 of
MEMOIZED-MATRIX-CHAIN executes ©(n?) times. We can categorize the calls
of LOOKUP-CHAIN into two types:

1. calls in which m[i, j] = oo, so that lines 3-9 execute, and
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