Fundamental Concepts of Algebra
Spring 2008

Notes, 1/14/08

We start with high-school algebra review. Here are formulas that we will use for expres-
sion manipulation:

(a+b)? = a®>+2ab+1?
(a—b)? = a®>—2ab+ b
a> = = (a—0b)(a+D)
(a+0)? = a®+ 3d®b+ 3ab® + b

(a —b)3 a® — 3a*b + 3ab® — b?
>+ = (a+0b)(a® — ab+b?)
513 = (a—b)(a®+ab+V?)

All these formulas can be obtained by opening the parentheses and collecting the terms.
Notice that you that most of the formulas on the list come in pairs where b is replaced
with —b and you don’t need to do the work twice. Fr example, after you have shown that

(a+b)3 = a® + 3a®b + 3ab* + b?
you can replace b with —b to get
(a —b)® = a® — 3a®b + 3ab® — b°.

Here are our practice problems. We took up first five of them, the rest is for you to
finish (do not hand in).

a

1. Simplify
?—1 22-2zx+1
41" 22—z+1
2. Simplify
a?—6a+9  2a—6
1—0 Ch2 -1
3. Prove
4z? 1227 207 2
20—y  4dx2—y2) 62243zy 9
4. Simplify
(a — 2b)(a + 2b)(a® + 4b%)
5. Simplify

(2m? + 3n)(4m* — 6m?n + 9n?) — 28n3
6. Lot f(x) = 1. Find F(7(f(f(x)))).

7. Simplify
(a) 4v2 —+/18
b) 5v3 — /300 — /27
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8. Simplify
(a) V2+v3-V2-V3
(b) VZ-V2+V2- V212

(c) x/i-\/2+\/2+\/§-\/2—\/2+x/§




