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A. Exponents

Definition: ¢" =a-a-a-a- ... -a
(a multiplied by itself n times)

Properties:

a\™ _ a”
6. ($)" = %7
a™ _ om-n _ _ 1
T =a" Tt = e
a*m _ b’Vl
8' b—n T gm

9. (5) " =(2)"
C. Algebraic Expressions
An algebraic expression is the result of ap-
plying mathematical operations to some col-
lection of variables and real numbers.
e A monomial is an expression of the form
ax™, where n is a natural number and a is a
real number.
e A polynomial is any expression of the form
" +an_12" "'+, . . 4ajx+ag. When apply-
ing addition, subtraction, multiplication, and
division to a polynomial, we simplify by com-
bining “like terms”.
Example: 327 — 42° 4 1222 — 7z + 22
Special Product and Factoring Formu-
las:

L (z—y)(z+y) =a®—y°
[Difference of Squares]

2. (z+y)? =22+ 22y +9°?
[Perfect Square]

3. (x+y) =3+ 32%y + 3292 £ 42
[Perfect Cube]

4. 23+ 3 = (x +y)(2? —zy +y?)
[Sum of Cubes]

5. 2% —y3 = (2 —y)(2? + 2y + ¥?)
[Difference of Cubes]

6. 2+ 42
[Sum of Squares - Does not factor!]

B. Radicals

Definition: Suppose n is a positive integer and a is a real
number. Then we define the nth root of a, denoted by ¥/a
as follows:

o If a =0, then {/a =0.

e If a > 0 then {/a is the positive real number b such that
" = a.

e If a < 0 and n is odd, then {/a is the negative real number
b such that b = a.

e If a < 0 and n is even, then {/a is not a real number, since
there is no real number b such that b" = a.

Examples:

(a) /9 =+/9 = 3 since 3-3=09.

(b) &/—8 = —2 since (—2) - (—2) - (=2) = —8.

(¢) v/—16 is not a real number. (notice that 4 -4 = 16, and
(—4) - (—4) = 16)

Properties:

1. (Y/a)" = aif {/a is a real number.
2. Var =aifa>0.

3. ¥a" =aif a < 0 and n is odd.

4. ¥/a™ = |a| if a < 0 and n is even.
5. ¥ab = {/a /b provided both exist.

6. {‘/% = % provided both exist.

7. ¥/ ¥/a= "a provided both exist.

Warning!!
(a) In general, Va2 + b2 #a+b
(b) Also, in general, va +b # /a + Vb

D. Algebraic Fractions

e An algebraic fraction is the quotient of two polynomials.
e To simplify algebraic fractions, we “factor and reduce”.

e To change from division to multiplication, we multiply by
the reciprocal.

e When adding or subtracting fractions, we need to find a
common denominator

Examples:

(a) r—3 _xQ—x—6_x—3 Tz +1
22—-1" x41  22-1 22—2—6

- r—3 r+1 - 1

(e D)(x-1) (z-3)(z+2) (r—1)(z+2)

(b) 2c 4 2z(@+3) A -2)
r—2 +3 (z-2)(x+3) (x—2)(z+3)
22?6z —4dx+8 2z +2r+8 2(2% +x +4)

(x—2)(x+3)  (z—-2)(xz+3) (z—2)(z+3)



