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l.a%=a-a-a..-a
n times ° A positive number raised into any power

n, . m n+m will result a positive number.

(@™ = gnm . A negative number, ralsed_ln a p_o_wer,
represented by an even number is positive,

al = a,for any a represented by an odd number is negative.

a® = 1,foranya # 0 _ _ _ _
Exponent is very interesting mathematical

(@a-b)" =a"-b" operation. There is the story of the invention of
the game of chess. The king ordered a new game
because he was bored by the old games, was so

happy about the new chess game that he said to the inventor: "Name your reward and you will

get it!" The inventor asked for a simple reward. "I would like to have one grain of rice on the

first chess square, two on the second, four on the third and so on, doubling the amount of rice

every square.” The legend says that the King was surprised he didn't ask for gold but was quite

content that the inventor asked for so little. But when the court scholars told him there wasn't

enough rice in the whole world to fill the chess board, he had to admit his loss:

1+4+2+2%242%+ -+ 2% =18,446,744,073,709,551,615

The weight of the rice grain is about 0.03g. so:

1.8-102-0.03 = 5.4 107 g.or about 5.4 - 10**kg or 10*>1b.

1.05-1.05 - 1000 = 1.05% - 1000 = 1102.5
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Let’s take a look on a fraction B—Z:

27 33  3:3-3 3:3:3 1

—_—— e — — :_:33—4:3—1

81 3* 3-3:3-3 3:3:3-3 3
1 1 1 111
-=3"1 == = —._.= =1:3%:3%:31=1:33 =373
3 337 3-3-3° 3 3 3

Negative power can be seen as a division exactly the same way as multiplication for the positive
power.
If a number a in a power n is divided by the same number in a power m,

a-a-..-a
an _t,_/
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So, we can say that

Let’s see how our decimal system of writing numbers works when we use the concept of
exponent:
3456.35 = 1000-3+100-4+10-5+1-6+i-3+i-5
10 100
=103-34+10%2-4+10'-5+10°-6+10"1-3+ 10725
Very large numbers can be written using this system, as well as very small numbers.
30000000 = 107 - 3, but usually this number is written as 3 - 107

Problem 1:

What is the last digit of the number 3131? Answer: The last digit of the number is 1, last digit
of the product of any numbers of 1 is also 1.

What is the last digit of the number 215?

21 2 27 128
22 4 28 256
23 8 2° 512
24 16 210 1024
25 32 211 2048
26 64 212 4096

2, 4, 8, 6, 2, 4, 8, 6, 2, 4, 8, 6..

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12..
\

\ J \ J
Y Y Y

The pattern is clear, 2, 4, 8, 6 are repeating. If the number in question is the last digit of 21°, the
exponent 15 has to be divided by 4 (period of the pattern):

15:4 = 3R3
The pattern of 4 numbers can be fit into 15 three times and remainder is 3, third digit of the
pattern will be the last digit of the number, 8. Check:




Problem 2.

What is greater 3111 or 1714?

31 is less then 32, so 3111 is less than 321, But 32 is 2°, therefore
3211 = (25)11 = 2511 = 255

And finally,
3111 < 3211 — (25)11 — 25-11 — 255 or 3111 < 255

On the other hands, 17 is greater than 16, and 17'* > 16*; but 16 is 2%, therefore
1614- — (24)14 — 24-14 — 256 and 1714 > 256
Finally, 31 < 255 and 17 > 256, 255 is less than 25°.

3111 < 255 <« 256 < 1714

3111 < 1714
Homework:
1. Evaluate:
a. 0.25; b. (—0.2)>; c.—0.2%; d. 0.05%; e. (—0.1)%

2. Write as single power:
Example: (75)10 = 7510 = 750

a. (2%)3; b. (3%)?; c.(37)% d. (5%)% e. (10%)°%  f. (70)%

3. The number 64 can be represented in different ways as a power:
64 = 2° = 4% = 8?

Write the following numbers in different ways as powers:
a. 16, b. 81, c. 256, d. 625, e. 729, f. 1000000

4. What will be last digit of:
a. 2%z b. 333

5. Compare:

a. 6323 and 2558 b. 991 and 10.113




