NUMBIRS

Supplies: notebook, pencil.
Currtculum (1 hour, 15 minutes)

1. Barly man counted by wmeans of matching one group of
objects with another group (stones and sheep for example).
The operations of addition and subtraction were simply the
operations of adoing or subtracting groups of objects to the
sack or pile of counting stones or pebbles.

A sheep goes out — a pebble is moved from the Left pile to the
right. When sheep come back, pebbles are moved back. If any
pebbles are still in the right pile, there are wissing sheep.

2. Each pebbLe represents one sheep.

Nuwmiber of pebbles = number of sheep

Each fish has a paper clip attached, each paperclip is attached to a fish,
anol therefore the number of fish equals the number of paperclips
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3. Let's try this with nuntbers.

Oow the left are all numbers:  Own the right are even numbers:
1,2,3,4,5, 06, ... 2,4,06,8 10,12, .....

(n which basket there Ls more numbers?

ALl numbers — Bven numlbers
— 2
— 4
— 2

g

— 10

— 12
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The objects tn both groups are patred, so there is the same
number of objects in both baskets!

\

Surprising, but TRUE!! Our intuition with Lw{iwﬂtetﬁ many
objects is weak.
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4. The nunmbers we use are Hindu-Arabie, created tn lndia,
brought to Burope by Arab traders some 1,000 Years ago.

Modern da Y Amb teLe]:howe Regpad with both Western Arabic
or European numerals on the left and Eastern Arabic on the
right.

5. The Roman numerals were awkward to use.

L UL v, Vv, VL VIL VL I X, L, L C, M

For exameple | + 11 = 1l makes sense but vV + VI = X is
awkward.

Look at: XX + XXX = L.
This system could not be easily used for arithmetic.

Joke: Why nine divided by two equals four?



6. How does our sas‘cem work?
The number 123 means 1x100 + 2x10 + 3x1, so

122+ 567 =3+ F=10units, 2 + 6 = gtens, and 1 + 5 =
& hundreds. Since we have an extra one ten from adding
units, we have 9 tens together, giving 690 as the answer.

F. A game with a woral:

Choose a number between 1 and 10, tr’upLe it, add & to the result,
triple the result, add the digits, if you have a single digit do
nothing, if You have a two-digit number, add the digits again.

Let me guess Your result!

Solution: A - chosen numlber; 2xA + 6 = 3x(A+2);

2x3X (A+2) = IX(A+2). This number is divisible by 9, and
therefore, the sum of its digits is divisible by 9.

Now Look at multiples of 9:

Multiple of 9 Sum of digits

9
18

27
36
45
54

o b b bbb



&3
F2
g1

90

29

108

g Sum of digits = 9

o 1L Lo

g. Activity: add numbers from 1 to 100.
9. walt! First, do numbers and shapes go together?

a. Triangular numbers.

T1:1

T,=1+2=3
Ts=1+2+3=6
T4=1+2+3+4=10

Tio=1+2+3+4+...+97+98+99 +100="7

Flrst Look:

r+100)+ (2+99) + (3+9%) + ...+ (50 + 51) = 50101
= 5050



Second Look:

D990 O
09990 ®

)

2x(L + 2+ 3+ 4) = 4x5;

1+2+31T4=4x5/2

Similarly:

2x(r+2+z2+...+92+ 99 + 100) = 100x101
1+2+3+ ... +98+ 99 + 100 = 100x101/2 = 5050
Activity: find the sum:1 + 2+ .. + 42+ 49 + 50 = 2

b. Square numbers
Look again at the triangular numbers:
T]_:l
T2:1+2:3
T,=1+2+3=6
T4=1+2+3+4=10
Ts=1+2+3+4+5=15
Te=1+2+3+4+5+6=21



T,=1+2+3+4+5+6+7=28

10+15=25

29009

T3+ T,=6+10=16 = 4x4 = 4?
T,+ Ts=10+ 15 =25 = 5x5 = 52

Activity: find the sum of 24% and 25% triangular numbers.

10. Suwm of odd numbers.

1+3+5+7F+9+11+13 =FxF =7
we add sevewn odd numbers
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The sum of odd numbers is equal to the square of how many
odd nunibers are in the sum!

Activity: find 1 + 2+ 5+ ... + 95+ 97 + 99

11. The sum of even numbers.
2+4+toeot+ =20 +2+2+4) =2XT, = 2x10 = 20
Activity: find 2 + 4 + 6 + ... + 96 + 92 + 100.

12. The Pascal Triangle.

Triangular numbers appear tn Pascal's Triangle. n fact zrd
diagonal of Pascal's Triangle, gives all triangular numbers as
showwn below:

1
11
121
1331
14641
15101051
1615201561
172135352171
18285670562881
19368412612684369 1

Acti,v’ucU: e)qauz’m how this happens.



12. Flbonacel Numibers.

Begin with one palr of rabbits (1)

In one month they have a pair of baby rabbits (2)

Mowth Later the ’wst pair Another patr of baby rabbits, the
wew paly has to mature and has no babg rabbits (3)

Mowth Later the first two pairs have pairs of baby rabbits, the
new paty has to mature and has no baby rabbits (5)




Mownth Later each older patr have pairs of baby rabbits, the new
pairs have to mature and have no baby rabbits (£)

This process contlinues, giving Flbonacel numbers:
1/ 1/ 2/ 3/ 5;’ g/ 13/ :2-1/ 34/ / / /

Awnother LLlustration:
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Each Flbonaccel nwmber is the sum of the two previous Flbonacel
nwumbers, 2 =1+ 1,3 =1+235=2+3;

Act’u\/utg: write next three Flbownacel numibers:

Actl',\/l',tgz Flbonacel numbers tn nature.






