


Graphing Logarithmic Functions The function y = log, x, where b # 1, is called
a logarithmic function. The graph of fix) = log, x represents a parent graph of the
logarithmic functons.

KeyConcepl Parent Function of Logarithmic Functions ﬁ-
Parent function:  fix) = logy x Type of graph: continuous, one-to-one
Domain: all positive real numbers Range: all real numbers
Asymptute: fix)-axie Intercept: (1.0
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Graph each function.
a. flx) = loggx
E=30 1dentify the base.
b=5
EEH] Determine points on the graph. [
Because 5 > 1, use the points {%, —1}, 1,0,
and (b, 1). )
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ETE] Plot the points and sketch the graph. ”E mi
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(3-1) = (5:-) b
(1,00
(b, 1) — (5, 1)
b. flx) =log, x
]
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< 7 < 1, 50 use the points S .
| Pl P — X
31) (L 0and 3, -1). SR

EXE] sketch the graph.



HeyConcept Transformations of Logarithmic Functions

fix)=alog, (x— h) + k

h- Horizontal Translation k—Vertical Translation
hunits right if his positive k units up if kis positive
| h| units left if A is negative | k| units down if kis negative

a — Orientation and Shape

If |al > 1, the graph is stretched vertically.

If a < 0, the graph is reflected across the x-axis. 110 < |l <1, the graph is compressed vertically.
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Graph each function.

»oa flx)=3logx+1 fx)

This represents a transformation of the graph
of flx) = log,, x.

* |a| = 3: The graph stretches vertically
¢ i = (: There is no horizontal shift.
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* k= 1: The graph is translated 1 unit up.

b. fix) = 7 logy (x — 3) (IH
4

This 1s a transformation of the

graph of fix) = log, x. 1
4

*|a|l= %: The graph is compressed vertically. 0

* }i = 3: The graph is translated 3 units to the right.
® k= (: There is no vertical shift. !
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1) y=log, (x—1)+5
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3) y=log(x—1)—4
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2) y=log (x-1)-3
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4) y=log, (x-1)-3
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