Notes MATH-0950-ES31

Identities for simplifying algebraic expressions

2017 July 25

Here is a list of algebraic identities in Beginning Algebra. It's not a complete list (no list
could ever be complete), but it's more complete than the lists in the textbook, and it
should be complete enough.

The list covers addition, taking opposites, subtraction, multiplication, taking recip-
rocals, and division, all for real numbers. In addition, the list covers raising a real num-
ber to the power of an integer. But note that the reciprocal of zero, division of any real
number by zero, and raising zero to the power of negative number are all undefined. T
use A, B,C, D for real numbers and m,n for integer exponents. Note that you can sub-
stitute any algebraic expression (a constant, a variable, or a more complicated expres-
sion) for one of these variables! (At least, you can as long as the result is defined and all
exponents are integers.) That is usually what you're going to want to do.

Instead of giving examples with specific real numbers, I've used examples more rel-
evant for algebra, using variables or other expressions, although I only use specific inte-
gers for exponents.

(—A)=A
—(A+B)=-A-B
(A-B)=-A+B

—(—2zx) =2z
—Bx+2)=-3x-2
2y —4) =2y +4

A+ (-B)=A—-B 3z+(-2y)=3zx—2y
A+B=B+A 4422 =2x+4
A-(B+C)=A-B-C 2r — 3y +4) =2z — 3y — 4
A-(B-C)=A-B+C 20 — 3y —4) =22 -3y +4
AC+ BC = (A+ B)C 2 +3x = (24 3)z = bz
AB+B=(A+1)B  6p+p=(6+1p="1p
B+ AB=(A+1)B p+6p=(6+1)p="Tp
A+ A=2A xy + xy = 2xy
AC - BC =(A-B)C 3xr —br=(3—-5)x =—2x
AB—B:(A—l)B 3r—rz=(3—-1)x=2x
A-—A=0 br —Hx =0
A+0=A4 204+ 3y —3y=2x+0=2zx
%z—AﬁB#O %z%x
ATB—gBifC7EO %:gt
AB+C)=AB+ AC 200 +4)=2r+2-4=2x+38
A(B-C)=AB - AC 3(5z —y) =3-bx — 3y = 15x — 3y
(A+B)(C+D)=AC+ AD+ BC + BD (z+2)(y* +y) = xy* +ay + 29> +2y
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(AB)" = A"B"if AB#0o0orn>0  (3z2)° = 3%2% = 92°
3

AN\ AT
(—) =—ifB#0and A#0orn >0 <E =—ify#0
B Bn Y Yy

A=1 (5% =1

Al =4 6x)" = 6z

A™A™ = A" if A0 or m,n >0 22ad = 213 =20
3

AAn:An—i-l Tr :$3+1:I4
AnA:An—H $3$:1'3+1_;1;4
A™ 6
A age Loyt
(A™™ =A™ if A#0or m,n >0 (5132)3::1:2'3::166
1 11
A" — —Vif A a1 1
An)l %O 3 31 3
(5) =Guwanro () =gm=rmitso
—4 4 1

(—A)"=A"ifniseven and A#0orn >0 (—z) =27 =—

(—A)" =—A"if nisodd and A # 0 orn >0 (—x)° = —aP
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