Meek 11 — Dec 15 dF

Here are The i
problems Tor The
HMintTer Break. Have

Fun't
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— Russian Multiplication

To multiply two nmnumbers together, Russians
start by writing the Two numbers ne=tT To
each othery. They repeatedly divide the leTt
number by 2 until thewy reach 1, writing down
tThe mnumbers theuy get as thewuy go. Hhen tThey
encounter a .2 at the end of a number, They
ignore 1T because Russians hate fractions.
Mex=t, they double the number 1n the right
column until the fwo columns are the same
length.

The only thing Russians hate more than
fractions i1is even numbers i1n the leTtt
column, so they cross out the entire rowm
when they see one. Finally, they add Tthe
remaining numbers i1n the right column
together, and that is the product of the Two
numbers.



1 — Russian MultiplicatTion

Example: Let’'s do 35 = #6.

S 25



1 — Russian MultiplicatTion

Example: Let’'s do 35 = #6.

S22 15 17 .59, 35 25
but we don't
wmrite the .3 17
because
Russians hate
fractions.



1 — Russian MultiplicatTion

Example: Let’'s do 35 = #6.

Keep dividing 35 256
by Z2 until wme
hit 1. 17



1 — Russian MultiplicatTion

Example: Let’'s do 35 = #6.

Mou keep 30 25
doubling the

number i1n the 17 o
right column.

= 104

2 205

Fra 416

1 b



1 — Russian MultiplicatTion

Example: Let’'s do 35 = #6.

Russians hate 30 25
even numbers
in the leTtt 17 o
column, SO
cross all E——————————— 104
tThose out.
i ————————————— 205
g2————————————— 416

1 o



1 — Russian MultiplicatTion

]
Example: Let’'s do 35 = #6.
Mowu add the 30 25
remaining
numbers in 17 o
tThe right |
column o get &5———————————— 1049 26 +_52 + B3Z
our fTinmal = 910
ansuer . e 208,
g2———— " ————— 416

1 o
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Hussian Multiplication

The problem 1s: Can you
explain uwhy Hussian
MultTiplication umorks?
IT you can, Try writing
a prooft of itT.



— Sum of Subsets

Let's make a set called A.
A = {1, #}

A subset of a set 1s a set where all
elements of the subset are also elements of
tThe original set. He can write the set of
all the subsets of A, Here they are:

subsets(AY = {41, 12}, {11, 2}, 1}}

Mote that A and the set containing nothing
are both subsets of A. He non deftine the sum
of subsets of a set as the sum of all
elements of all the subsets of the set. The
sum of subsets of A 1s:

sumiOFfSubsets{A = 1 + 2 + 1 + #F = &6



2 — Sum of SubsetTs

The problem i1s: Mhat i1s

sumODfSubsets({1, 2, 5, 4, 23, &, ¥, &, 9, 10:>%



A — HRHectangular Tiling

]
Me wpmant to +ile a
square with
rectangles. That is,
we want fo
completely fill ift, HWe clearly can’t do
s TtThat there are no it in 1 rectangle.

gaps. The only
restriction is that
tThe rectangles”’
sides have +To be 1n
a 21 ratio. The
problem 1i1s: Tor
wmhich numbers of
rectangles can we do

This? But we can do it in 5.




