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U of I MAC Handouts:

Rules for Logarithms, Exponents, and Radical

Logs to Exponentials

logbx = y ⇐⇒ by = x

lnx = y ⇐⇒ ey = x

Laws of Logarithms

logb(xy) = logbx+ logby

logb(
x
y
) = logbx− logby

logb(x
r) = rlogbx

Rules of Exponents

xa · xb = xa+b

xa

xb = xa−b

(xa)b = xab

Rules of Radicals
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Change of Bases

logb(a) =
log(a)
log(b)

Inverse Operations

elnx = x

ln(ex) = x

blogbx = x

logb(b
x) = x

This handout and others are available on the University of Idaho MAC web page:
https://www.uidaho.edu/sci/mathstat/mac/math-resources

https://www.uidaho.edu/sci/mathstat/mac/math-resources
https://www.uidaho.edu/sci/mathstat/mac/math-resources


Domain and Range

• Logarithmic functions have a domain of (0,∞) and range of (−∞,∞).

• Exponential functions have a domain of (−∞,∞) and range of (0,∞).

Function Graphs
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• The function f(x) = bx is decreasing when b < 0.

• The function f(x) = bx is increasing when b > 0.

• The function f(x) = 1x is a horizontal line.

• The larger the base of a logarithm, the sharper the curve.


