Topic: Functional notation

Background: Given functions f(z) and g(z), an expression for the function f(g(x)) is ob-
tained by substituting g(x) for each occurrence of x in the expression for f(z).

Illustrative Examples:

(1) Let f(x) = 32* — 7x + 2. Find an expression for f(2x — 1) in simplified form.

Solution:

fRx—1)=32x—1)*-T72x—1)+2 = 34a* —4x+1) — 14z +T7+2 = 122> — 26z + 12.

(2) Let f(z) = 3z*+22x+7. For h # 0 find an expression for M in simplified form.

Solution:
flx+h) = 3@+h)?+2x+h)+7
= 3(a* +2zh+h*) + 20 +2h + 7
37% + 6xh + 3h% +2x + 20 + 7
Hence,
flx+h)—flz) (324 6xh+3h>+22+2h+7) — (32° + 22+ 7)
h N h
_ 6xh +3h* +2h
B h
= 6x+3h+2

(3) Let f(z) = Tz® + 9 and let g(y) = y*. Find an expression for f(g(z)).
Solution:
fg(z)=f(z*)=7(z*)+9="725+409.

(4) Let f(z) =4In(x) + 2? + 7. Find an expression for f(e®) in simplified form.
Solution:
f(e®) =4In(e®) + (%) + 7 =4x + e** + 7.

(5) Let f(x) = 7z — 30. Find an expression for f(2£%).

Solution:

F(eE20) =7 (#£20) — 30 = a.



