10 Basic Parent Functions

Parent Function

Graph

Graph

y=x
Linear, Odd
Domain: (—,)
Range: (—o0,00)
End Behavior:
X — — O, y — — 00
X — 00,y — 00
Critical points:
(-1,-1), (0,0), (1,1)

Absolute Value, Even

y =X

Domain: (—o0,0)
Range: [0,0) End
Behavior:

X — — 00,y — 0 X
— 00, y —
Critical points:
(—1,1), (0,0), (1,1)

y=x2 Quadratic,
Even
Domain: (—o0,00)
Range: [0,00) End
Behavior:
X — — 00,y — 0 X
— 00,y — ©
Critical points:
(—1,1), (0,0), (1,1)

y = VX
Radical, Neither
(Square Root)
Domain: [0,00)
Range: [0,00) End
Behavior:
x—0y—0
X — 00, Y — 00
Critical points:
(0,0), (1,2), (4,2

y=x3
Cubic, Odd
Domain: (—o0,0)
Range: (—o0,00)
End Behavior:

X — —00, y — —0
X — 00, y — o0
Critical points:

(—-1,-1), (0,0), (1,1)

y =z
Cube Root, Odd
Domain: (—o0,0)

Range: (—0,00) End

Behavior:

X — —00, y — —0 X
— 0,y — ®©
Critical points:

(—1,-1), (0,0), (1,1)




y=bxb>1
(y=2%
Exponential, Neither
Domain: (—o0,0)
Range: (0,00) End
Behavior: x——o0,
y—0 x—00,
y—>00
Critical points:

(-1,1),(0,1), (1,b) v
Asymptote: y =0

y=logpx,b>1
(y = logzx)
Log, Neither
Domain: (0,00)
Range: (—o0,0) End
Behavior:
x— 0, y—>-—o0x
— 00,y — 0
Critical points:
(L, -1),(1,0), (b,1)b

Asymptote: X =0

Parent Function Graph Parent Function Graph
1
y= '
X Y
. X
Rational, Odd Rational, Even
(Inver§e) (Inverse Squared)
Domain: :
Domain:
(_0070) U (0,00) (_00,0) U (0,00)
Range: R .
ange:
(—0,0) U (p,oO) (0,:0) End
End Behavior: Behavior:

X — —0,y — 0x X — 0,y — 0x
— 0,y — 0 — 00 0
- o sy —

Critical points: Critical points:
(_1:_1)7(1’1.) (_171)5 (151)
I;\symp_totes. y Asymptotes: X
=0,x=0 =0,y=0

y=int(x) = [x]

Greatest Integer,

Neither y=C
Domain: (y=2)
(—o0,00) Range: LS Constant, Even
{y:yez} P Domain:
(Z = integers) End St ( —o0,0) Range:
Behavior: {y:y=C} End
Behavior:

X — —00, y — —0 X
— 00, y— 00

Critical points:

x:[-1,0) y:—1
x:[0,1) y:0 «x
[1,2) y:1

Xx— -0, y—>Cx
— o0, y—C

Critical points:
(—1,0), (0,C), (1,C)

Transformation Rules




Vertical Shift g(x) =f(x) +c shifts up
g(x)=f(x)—c shifts down
Horizontal Shift g(x)=f(x+c) shifts left
g(x)=f(x—c) shifts right
Reflections g(x) = - f(x) flips over the x

g(x) = f(- x) flips over the y
Vertical Stretch or Compression g(x) = c f(x) if ¢c> 1 stretches vertically

if 0 <c<1compresses vertically

Horizontal Stretch or Compression g(x) = f(cx) if ¢c> 1 compresses horizontally

if 0< c< 1 stretches horizontally
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