Basic Rules of Algebra for real numbers

Assume a, b, ¢, d are real numbers and that m, n are positive integers.

Commutativity
Note:

Associativity

Distributive law

Note:

a+b=b+a
a+a=2a

a+(b+c)=(a+b)+c

a-b=b-a
a-a=a?

a-(b-c)y=(a-b)c

a(b+c)=ab+ac
(a+b)(c+d)=(a+b)c+(a+b)d=ac+ bc+ad+bd

Factoring Special Polynomials:

Perfect Squares
Difference of Squares
Difference/Sum of Cubes

Binomial Equation

Identities and Inverses

Fractions

Exponents

Logarithms

a? — 2ab + b? = (a — b)?
a’ —b?=(a—b)(a+b)
a® — b3 = (a—b)(a®+ab + b?)

a’ + 2ab + b? = (a + b)?

a® + b3 = (a+b)(a® —ab + b?)

(a+b)" =2Xis, (:,l) a™ "b™ where (Z) =_n

= oo andm!=m(m—-1)..1also0! =1

a+0=a=04+a a-l=a=1-a

a+(-a)=0=(-a)+a
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a+c ad bc _ ad+bc a (c)_ac
b ' d bd bd  bd b \d/  bd
a ¢ atc a (c ac
a, c_at @ () =2
b b b b b b2

b ac b ac+b b a b ab
a+-=— - = a-(—):— (—):—

c c c c c 1 \c c
a c_a+—c ad—bc a,c__a d_ad
b d b ~ bd b d b c bc
a®=1,a#0 0=0,a+#0
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a-a-...a=am am = a
N— ——’

m times

a? is well defined when a and b are not both 0

(in other words 0° is not well defined for the purposes of 1% and 2" year math courses)

. . 1
a® is a complex numberifa < 0and b = m (z_n)
(in other words the even root of a negative number is not a real number)
b . ,c b+c a® b—c b\¢ bc
a’-a“=a —=a (a ) =aqa
a
c c —C -c c c
a a a a b b
(ab)c = aC . bc (—) = — (—) =— == (—)
b b€ b b—¢ ac a

al + a? = 2a® but a’ + a¢ and a? + c? cannot be simplified
Ifa=bcthenc=logba=12—i,b >0andb # 1.

log, b€ =c logp(a®) = clogy a
log,(ac) =log, a + log,c  log, (%) = logy, a — logyc

log,(a + a) = log,(2a) but log;, (a + ¢) cannot be simplified



