Exponentiation

a*a*..*a=a"

n—times
If aeR " a#0 and neN then:
By definition is:

0
1) a’=1 — example: 5°=1, (-3)" =1, [;j =1

1 1 1 1 1
2a"=— —example: 3'=—=—, 57 =—=—
) a" P 329 5 125
More rules:
3)am-a"=a™" —example: 3*.3°=3""=3’

4)a":a"=a"" —example: 77:7°=7"°=7"
5) (@™)"=a™  —example: (2°)°=2%=2"

6) (a-b)=a"-b" —example: (12-11)°=12°-11°

n n 2 2
7) [%] =% — example: [Z] T

o[e) -] o (033
b a P13 2 22 4

We should pay attention to the record: (—=5)* = (=5)(=5) =25, while —5>=-5-5=-25.

In general, is:



EXAMPLES:

o 27:2%).2°
1) Simplify: %
(27 . 25) . 23 2775 A 23 22 A 23 22+3 25 s 3
2?2 g g gt =S8
5 3

2) Simplify:

7%-3
35 '93 35 _(32)3 35 _36 35 ~
2723 (3°)2-3' ~ 3630 :3_1:35 '=3%=3.3.3-3=81

L (xPex
3) Simplify: —~————

(X4)3 . X3 . XS X12 . X3 . XS X12+3—5 XIO oo X
(XS_X2)3 = (X572)3 = (X3)3 :7:)( =X =X
n+1 n+2
4) Simplify: P
3n+1 _3n+2 _ 3n+1+n+2 B 32n+3 B
32n+4 - 32n+4 - 32n+4 -
_ 32ne3)-(2ned) _ 2043204 gl l _ l
33

5) Simplify : 0,57 +0,2572 + 0,125 +0,0625™*
0,540,257 40,1257 +0,0625™ =

ARORERE
(-4

2'+4% +8 +16" =2+16+512+ 65536 = 66066



6) 1'+22437 (=) +(=2) 2 +(=3)7°=?

7' +272 437 + (=)' +(2) 7 +(=3) " =
1 1 1 1 1
2 + 3 + 1 + 2 +
122 3 (D (2 (
1 1 1 1 l
4

1
_3)3

1
I+—+—-14+———=—+
4 27 4 27 4

2_1
4 2

4 2 2
7) If a=*% (lj (éj and b = 103(2) find a-b™'=?
4 2 3

(YT 3Y L (4a) B 5432
a=5.— B - =5 . = ._2=—2
4) \2 1) 2 2
53_(22)4_32
T

-2 2 3 A2 3 A3 A2
b:1()3.G) :103.@] :10523 :5 ?2 3 =5.23.32

=53'(22)3'32 :53.26'32

Finally: calculate a-b™

a-b™! :5.23.32.5 ! =5%.2°=25.8=200

23.32

5% y~ -
(5] 5 -
2y 5X

-2 410 3
{5 X Y ]:IOXZy‘3=

272yt 50
(577X .y 270Xy =
(5" x -y 410Xy =
20,0
10

y—1—(—3) _ 2X5y—1+3 _ 2x5y2



Lo 4 Ly

9 If 100=2 2 Find x=?
55-10
Looslpee Ly L
2 2 2000 20000 _
55-107 55
10000000

l[wj BRI B
2000\ 10/ _ 2000 10 __ 20000
55 55 55
10000000 10000000 10000000
11-10000000 _ 10000000

= =100=10?
20000-55 100000
Now  10*=10%, then x=2
10)
a) A-10° =0,2-0,008 b) B-107° =0,04-0,006
A=? B=?
A-107°=0,2-0,008 B-10° =0,04-0,006
A-10°=2-10"-8-10"° B-10°=4.10%-6-10"°
A-107° =16-10"* B-10°=24-10"
-4 103
A:16~10 B:24 1(2
10°° 10
A=16-107 B=24.10""°
A=16'10_4+5 B=24‘10
A=16-10 B =240

A=160

Here we use a real number in the recording system with the 10.
This is a good options when the number is very big.

For example:
1) speed of light is approximately ¢ = 300000000m/s , “easier"notesis ¢ =3-10°m/s

1 11

2) ==
500000 5-10° 5

10~ :%40_5 =2-10"-107=2-10"°

3) 0,000069=6,9-10"~7-107

4) The surface of the earth is 510083000km*but we note: = 5-10°km”



3@ +h-2@"-DH-a* a”-1_
(@*=1)@* +1) 1
33" +3-2a"+2-a" @ -D@"+1) _
@ -1)@" +1) 1 -
=3+2=5

—x2 _ oyl oyl
12)( X=X X—X J_lx:?

XZ24X T+l 1+x242-x7" ) 1+ x7!

X—X7 X—x"' ]‘l—x‘l_

X2 +x 41 14X 242X ) 1+x"
1 1 1

X=— X— ) —_—
X X . X _

iz+l+1 1+i2+E 1+l
X" X X" X X

X’ -1 x> -1 X—1

X _ X X
T+ x+x* x> +1+2x | x+1

X X2 X

x>+ X+1 (x+1)°

x—l_x(x—l)j_x—l_

I x+1 ) x+1

(X=D(X+1)—x(x-1) x+1 _
X+1 x—1

(x=Dl(x+D-x]

Xx—1

=X+1-x=1

3a*  2a” at ) a’*
l—ax_1+ax_a“—1J'ax—ax_
3 2

a* _at a” a*  _
LI I St

a a a

3 2 1

at _a* & | af _
a*-1 a*+1 a”*-1| a”-1
a’ a” a*
30 ~ a’ J 1
a*—-1 a*+1 (@*-D@ +1)) a*-1

(X=DOC +x+1)  x(x=D(x+1) | x-1 _
x4l



a" a™" ~ a" N a™"
I-a" 1+a™ I+a™ 1-a™
1l 1

As| St Sy
l-— I+ I+— 1-—

a a a a

a" 1 1

Aol 1, am || &
a"-1 a"+1 a"+1 a"-1

a" a" a" a"

2n 2n

A=l 24 L I + !
a"-1 a"+1 a"+1 a"-1

A a’@ +)+1@"-1) a’@"-DH+lI@" +1)
@" -1@" +1) @" +1n@" -1

_at+ar+a"-1-(@"-aM+a" +1)

- @" -1@"+1)

_a+a’+a"-1-a"+a’ -a

- @" -1n@"+1)
22"-2  2@"-D@"+1) _ 5

@"-n@"+1H @"-nH@E@"+1

A

n

—a

A




