HAPIER'S EOMES —- A tool to do multiplication problems
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Lattice Multiplication and Division

By Frank W. Broadbent

Fig. 1 Multiply 95 x 58.
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{a) Record the results of 5 » 58.

{b) Record the results of 9 x 58.
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{c) Add diagonally; beginning at lower

right, to find the result, 5510.

We often find solutions to new
problems in older methods. This pat-
tern may hold for the use of a newly
revised algorithm for multiplication
and division. The original historical
algorithm was the lattice method of
multiplication used in Europe as early
as the fifteenth century and later made
more useful by John Napier and his
bones in the sixteenth century. Lat-
tice algorithms are easy to teach, and
students are fairly successful with
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them. Unfortunately, they require
more time to teach than our standard
algorithms. Now that any calculation
requiring a significant amount of time
is done on calculators or computers,
the present standard algorithms,
which are highly efficient but difficult
to teach and prone to error, need to be
reconsidered.

The standard algorithms for multi-
plication and division do not indicate
the inverse relationship of these oper-
ations. A modern adaptation of the
lattice algorithm, which can be used
for both multiplication and division,
clearly shows this inverse relation-
ship. The new algorithm incorporates
elements of Hutchings's (1976) low-

stress algorithms. The original lattice
is placed on the multiplicand across
the top; the multiplier is placed down
the side of a lattice composed of cells
with single diagonals separating the
cells into tens and ones. Multiplying
95 x 38 would be set up like figure |
with products of digits written in tens
and ones in the appropriate cells. The
first column is § % § = and
5 xi§ = (fig- 1(@)). The lattice
in figure 1(b) has all the products
written in and the place values la-
beled. Adding down each diagonal
starting at the lower right corner and
carrying to the next diagonal results in
the product 5510, as shown in figure
I(c).
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To make regrouping easier, we can
include narrow columns, or strips, o
accept the numbers that are carried.
The same problem is solved in figure 2
using the altered algorithm. Notice
that as soon as a sum exceeds 9, the |
to be carried is placed in the next
higher strip.

'he decimal point in a product can
be located by placing it in the correct
ow and column, then in a diagonal, as

lustrated in figure 3. No counting is
cessary.

T'his lattice can be modified for di-

sion by adding a narrow strip to the

r right to record remainders and by

ding another strip across the bot-

m Lo assist in regrouping and bor-

wing. Figure 4(a) illustrates the di-

-lon of 34 029 by 87. First set up the

tice (fig. 4(a)). Start at the left,

viding 340 by 87. A “‘rounded up™
timate is used, making the 87 a trial

visor of 90 and the trial quotient a 3.

ae products of 3 and 87 are then

aced in the first column of cells in

ware 4(h),

Starting at the bottom left, we see

iat [ cannot be subtracted from the 0
'+ 340. Therefore, one of the four tens

in 340 is exchanged for ten ones and
placed in the horizontal strip. Then |
is subtracted from 10, and the remain-
der, 9, is placed in the vertical strip at
the right. A 3 for three tens is placed
in the left vertical strip. The 4 and 2 in
the next diagonal are added to make a

subtrahend of 6. Since 6 cannot be
subtracted from 3, ten tens are bor-
rowed from the three hundreds in 340
and a 2 for 200 is recorded in the top
of the vertical strip on the left. Six
(4 + 2) subtracted from 13 leaves 7,
which is placed in the vertical strip

Fig. 2 Alter the lattice design to include strips for carrying.
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Fig. 3 1.86 x 72.6 = 135.036.
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Fig. 4 Divide 34 025 by 87.
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(a) Set up a division lattice.
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{b} Try a trial quotient of 3 for 340 -+ 87.
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(€} Try a trial quotient of 9 for 792 : 87.
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Fig. 4 continued
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{d) Try a trial quotient of 1 for 099 + B87. 50 31 029 + 87 — 391 R12

OO

~ove the Y The 2 in the vertieal
tumn 15 subtracied from the 2 in the
Ao leaving o remainder.

The sume process is repeated using

32 tread down the second vertical
aip and to the right) as the partil
avidend and aguin using 90 as the trial
dvisor and Y ous the trial quotient
saure (g, 4ic)). Following the same
~rovedure described previously (9 %
B F49 % 7 — 6312 = 3doesn’t work,
=0 horrow trom the 9 in the vertical
dnd wriie 12 in the horizomtal: 6 0 2 =
WH =R -7 =7 - 0y leaves 9 in
the remander strip, Then 099 15 the
fmal partial dividend. In figure 4{d),
we try atrinl quotient of T lor 099 =
¥7. 'Lhe remainder, 12, 15 left in the
strip at the far right, The guotivnt 15
1 with a remainder of 12,

Lattice multplication has always
interested students. The extension
into division offers an enrichment ac-
tivity that can add depth 1o students”
imderstanding of multiphication ind
division. Using these algorithims has
alsor been successful in encouraging
children to check thelr computations
made ongially with the standard al-
sorithms.
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