RUSSIAN PEASANT MULTIPLICATION

JUNIOR CIRCLE 11/6/2011

Russian Peasant Multiplication is a similar procedure to Egyptian Multiplication.
Suppose that you have to multiply two numbers (e.g., 21 and 18). The basic operation
for them was multiplying or dividing a number by 2. They reduced all other multipli-
cation problems to it. Here is how they would start multiplying 21 by 18 (in modern
notation):

21 18
21 18
10 36
5 T2
2 144
1 288

Here is what to do to complete the multilpication

(1) In the first column, take the first number and continue dividing it by 2 until
we reach 1. If there is a remainder, drop it. (E.g. 21/2 = 10 with remainder 1,
so we just write 10.) Keep dividing until we end up at 1.

(2) In the second column, we keep doubling the second number (in this case, 18).

(3) After that, we choose the rows with odd numbers in the first column. (in our
example, we chose the first, third, fifth and seventh row)

Finally, all there is to do at this point is to add the marked numbers in the second
column:

1 8

7 2

T 2 8 8
3 7 3

Thus, the result of the multiplication is 378.
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LAMC handout 2
Multiply 13 x 22 using Russian Peasant Multiplication.
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(1) Using what you notice from the example do the following:
(a) Rewrite each term in the sum: 18 +72+ 144 using the result form question

4.
e18= | 18 on 1x)8

e72= Y- 1F on HxI¥
0 288= [bx1¥ on )b-18

(b) Rewrite the whole sum:

¢ 18+72+288= (1-18) + (4-18) + (u-13)

(c) What do you notice? Can you simplify this expression by factoring out 18?
T notite that each cd the fenms 1n te Som has [§ i tommon:

'nw\rdone) We can S;mpg;ola the Svm ba_ ia(;}‘pm'hé, oot 1Y,
O-18)+ (H-8)+ (b)) = 18 (1 +441L) = 1303

Fact. Note that in this algorithm we are staring with the lowest power of 2
present in the number (E.g. 21)
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To understand how Russian Peasant Multiplication works, let’s learn to write num-

bers as sums of powers of 2 (without repetition) starting with the smallest power of
2.

Is this row used? | 21 18 | Multiplication Factor

l Xl |13 #8 L ¥=4

0 10 |34 |za2:19 o x'=2 2

LS

l S |7x |=48 =4

o) S RCTI Y NT BRI A

| || 288 [=igab s "= )k

o In the column labeled “Is this row used?” write 1 if the row is used and 0 if it
is not used in Russian Peasant Multiplication.

e In the column labeled “Multiplication Factor” write the power of 2 by which 18
is multiplied in this row. (Do this for all rows.)

e What do the numbers in the column “Multiplication Factor” and marked rows
add up ot Th'— Nows man]ucL with A are UN.CL ahA e wolomwn "Mub-'rpﬂn‘m'f‘m
Facton’ o/-fh, manked. Nows aae—gs (ontain The /oﬂown'wa vadm:
1, H, and 1b.

The som 6-”4&3¢ veloes ane 2 |+H4[b= 2l,

Note: 2 i¢ oun/fnr} numben,
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Use this method to multiply: $om of
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(4) Which number are we writing as a sum of powers of 2? The first number or the
second number?

We ane udm'-’ﬂ‘na The ﬂ’-‘m-l- nomben ay the Sum rg pouens % .

¥See above Jcn pnoof *

Scanned with CamScanner



LAMC handout 6

This gives us an algorithm of writing a number as a sum of powers of 2 starting with
the smallest power. It is as follows:

(1) At each step, divide the number you currently have by 2 (in the middle column).

(2) If this number is even, write 0 in the left column. If the number is odd, write 1
in the left column.

(3) In the right column, write the powers of 2, starting with 2° = 1.
(4) Circle the powers of 2 that are in the rows where the left column has 1.

(5) The circled numbers in the right column add up to the number you started
with.

Use the algorithm to write the following numbers as powers of 2 starting with the

smallest power: 4 =
'°9=l+3 | 49 lo’@ o I« ;f,-_ |
(o] H ;.’: & : 7 &= @
o 2 2 Y ' 3 2;"' @
e 14=2+4+ B T
| | J’: @ s »
e 23=1+2+H+ib 23 —_ e
| S — o 4y 2=
| +3 2’@ 0o
, 2% '
o 44=Y4+8+32 - ;=@ 1
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RACE!

(1) Represent each number below as a sum of powers of 2. One person uses the
Egyptian method (which starts with the largest power of 2 first and multipli-
cation by 2). The other person uses the Russian Peasant method (which starts
with the smallest power of 2 first and division by 2).

(a) 26 Ro%slan Pe agant Mobtipl schon Eaﬁpﬁ‘n Mubﬁpﬂf(p«%n
= s A
2b= J+8+)b O A | 2=b +G+2
LI I T R w o
o b Mo L isgeY DAL
1 3 ¢ - g /
6 -
N
(b) 45 — B 45
L SR - | 36 <45 —~
M52 |+ Y43+ 32 b B B o » 35+ 545 x
4 -~ 36+F < Y45~
t L ge 14
o 2 W 35+ 844 >4g «
1 1 3 v 2 i 3548+ 2245 .~
HS =35+84+2
2
(c) 52 — 'E;:' , 5
Gz H+lb+3y . l 32 <83,
= 2 31+ < Sa
vy - N
® Lt 3 2 32+16+8 552 x
[ S TR L INHbHY = )
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2
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R L BN BHFE 512 x
(e) Which one do you like better? 63z (H+M dHrlt 24y ~

T ke the Russtan Pe asant beten %m a,eioenc’v'n& on whethen Hhe middle
ol nkas an odd on even num‘otn,‘wf, ant. able +4p detenmine wheth the
connespond: g powen of & & el i e Susen,
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(2) Is Russian Peasant Multiplication easier or harder then Egyptian Multiplica-

tion? T /ounA e Rogslan Peasant= Mobbiplicodon 1o be  casion Tl
Egap#m» Molkpliccton  becane gov lenow /:m Sune whehn o powe v’ 2

I‘s |hcﬂ¢J¢oq r‘n'n’t S5um wheeas 1 e Eéap"--‘av\ MVW’WL‘OR, tee S a
tial owdl ennon (omponert

(3) Compare Russian Peasant Multiplication, Egyptian Multiplication and regu-
lar, long multiplication. What are the key differences? Which requires you to

remember the most facts? Use the column below to write the pros for each type
of multiplication.

Russian Peasant Multiplication | Regular, Long Multiplication | Egyptian Multiplicati

* Shanh w M ‘)‘lae, swmﬁ&;{- * Re,m‘rm e memonization on ¥ CSlank with the

powonn of 2 know ledge of e moblipliveton | fangest power of 2
inst  arck—prothip bty
¥ Dhlizes An'vl's.‘on \93 ] rale. /M
' % Botest method o /s‘m‘l * o Hifiza muﬂapﬂfcml.u
* Using odd avek even rnomben by 2
’9 ‘ the answoen.
we Gn dehnmmne whethe a
i ndoded ¥ Tntal ond envon
powen 1 o YO YT V) M The U?W\Ponan-!-
Suvn

¥ Rer\‘nc.s ontdo nememben the
moxt vivmben 41 damls.
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