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Parity of a function %lst

Example:

O f(x) =x%+ |x]
9 f( N ECIN D=IR is centered at O

2
— — (— 4+ | —
@ Domain is /( x)_)(c D—CI-)IxI =~
centered at O

=f(x)

m< G ies] SO f iseven function

€@ Domain is
- < centered at O
Even




Parity of a function

=

o

Examp/e..
centered at O 1
/(=1

Gf( x)—f(x) D=]-00;0[L]0; +oo[ is

centered at O
1

fl=x) === -~

X

€@ Domain is
centered at O

= —f (x)
2 FEICEIERTAEI] So f is odd function



Parity of a function (Application)
Study the parity of the function f in each case.
O/x)=x*+3 D=1IR

1. Domain is IR=]-o0;+00[: centered at O
2. f(—x)=(—x)*+3=x%+3=f(x)sof iseven

Ofx)=x>-xD=IR

1. Domain is IR=]-o0;+00[: centered at O
2. f(=x) = (=x)° = (=x) = =x° + x # f (%)
f(=x) = —(x3 —x) = —f(x) so f is odd
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Parity of a function (Application)
Study the parity of the function f in each case.
€ r(x) =x*+2x? D=]-3;4]
Domain is not centered at O so f Is not even nor odd

Orx)=x*+3x—4 D=IR
1. Domain is centered at O
2 f(=x)=(—x)*+3(—x)—4=x*—-3x—4 % f(x)
f(—=x) = —(—x*+3x+4) # —f(x)
So f Is not even nor odd.

> %



Parity of a function (Graphical interpretation) ﬁp\
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Even function

The two points of abscissas x and - x are
symmetric with respect to (y’y)




Parity of a function (Graphical interpretation) FB'S'A

OC SMART ACADEMY

Even function

: If £ Is an even function:
: (y’y) Is an axis of symmetry




Parity of a function (Graphical interpretation) ﬁp\
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Odd function

The two points of abscissas x and - x are
symmetric with respect to the origin O




Parity of a function (Graphical interpretation) @;A
Odd function
fla) = :

If £ 1s an odd function: O(0,0)
! IS a point of symmetry




Parity of a function (Application) B~SA

Study the parity of the function f in each case.

3 3 2

2 2 1

1 1

3 2 q+-1-40 ! Bl 44 3 2 q+-4-40 ] 2 3

w'l w'l -l

=2 =2 =3

=3 =3 -4

Even function: Odd function: Not even nor odd.

Domain is centered at O Domain is centered at O (Y’y) Is not an axis of

(y’y) Is an axis of symmetry O Is the center of symmetry symmetry nor O isa centex
of symmetry Uy



) ¢
AXxis of symmetry FB'S‘

How to prove that a vertical line of
] equation x = a Is an axis of symmetry?

i\
»

M € Domain is centered at a
L a—x&a+xeDs

H (this is not required to prove in grade 11)

- Of(a—x)=f(a+x)
or
f(2a—x) = f(x)

\




AXis of symmetry
X =04

A

Same ordinates

fla—x) = f(a+x)
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Axis of symmetry ~.
\ Example:

f)=x-1*-1
Show that the line of equation x = 1 1S
an axis of symmetry.
Df = IR =] — o0; +o0[
Any real number is a center of IR
- fQRa—-x)=f(2Q1)—-x)=f(2—x)
=2-x-1)?%-1
f@) = (@—1)]-1 =(1-x)*—-1
=(x—-1D?-1=f(x)
So the line of equation x = 1 Is an axis
of symmetry.
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Center of symmetry B~SA
\ How to prove that a point of coordinates

(a, b) Is a center of symmetry?

€ Domain is centered at a
a—x&a+xeDs
(this 1s not required to prove in grade 11)

- @O f(a—x)+fla+x)=2b

or

fQRa—x)+ f(x) =2b




Center of symmetry d

OC SMART ACADEMY

a-+x _ _ _ : :
The point of abscissa a Is the midpoint

of the segment joining the points of

a abscissaa — x and a + x
So f(a) — f(a_x):f(a+x)
~ Then

q— x fla—x)+ f(a+x)=2f(a) =2b




Center of symmetry

)

1
=8—12x + 6x% — x3

O SMART ACADEMY

Example:

f(x) =x3—3x?+2x+1

Show that the point of coordinates (1;1) Is a center
of symmetry.

_Df = IR =] — o0; 00

Any real number is a center of IR
fQRa—x)+f(x) =f(2(1) —x) + f(x)
=fR-x)+fx)=2—-x)3-32—-x)%+2(2
—x)+1+x3—3x+2x+1

—3(4—4x+x)+4—-2x+1+x3—-3x*+2x+1

=14 —12x +3x* — 12+ 12x — 3x* = 2 = 2(1)
So the point of coordinates (1;1) Is a center of symmetry.



Relative position between two curves ~
‘ i FO) < g

Je T HOW?

t()?lcgv:/s Intersect (Cy) \.I

(Cg) j f(.X') — g(.X')
fx) qg9(x)
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eom—
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Relative position between two curves ~.
f cpis [fx) < g(x)

e HOW?

Step 1: Calculate f(x) — g(x)
Step 2: Study the sign of f(x) — g(x)
Step 3: Interpret

(x) > S Iff(x)—glx)>0
— J,\ (Cy) is above (C,)
. (C) * Iffx) —gx) <0

Intersect (C,) :
J C bel C
€ fO=9®  Jh O_Wg((,f)): 0

f(x) < g(x) (C;) intersects (C,)

()




Relative position between two curves ~,

OC SMART ACADEMY

Example:
Study the relative position between the curves of the functions:

f(x)=x*+1and g(x) = x3 +x% +1 - :
f(x)_g(x) :x2+1—x3—x2—1 — —x3

X 0
f(x) — g(x) + 0 _
Position
between (Cr) (Cf)above(Cg) (Cf) bEIOW(Cg) -
and (C,)

(Cr) intersect e

(C,) at (0,1)



Relative position between a curve and a line of equation y = ax +

(C)

above (d)

(Cr) intersect (d)

® »
A

OC SMART ACADEM'

Same as between two curves

Ste
Ste
Ste

0 1: Calculate f(x) —y
0 2: Study the sign of f(x) —y

0 3: Interpret
SIff(x)—y>0
(Cr) Is above (d)
e Iff(x)—y<O0
(Cr) Is below (d)
CIff(x)—y=0
(Cr) Intersects (d)
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Relative position between two curves FB'S‘

Example:
Study the relative position between the curves of the functions:
fx)=x*+2xand (d):y = x + 2 o) | /

fX)—y=x*+2x—x—-2=x*+x—2

X 0 1 /
fx) — g(x) + 0 - 0 + /
Position between (Cf) above (Cr) below | (¢;) above . 4 -
(Cp) and (C,) (d) (d) (d) //

,///
/6 cuts (Cr) cuts g

(d) at (0,2) (d) at (1,3)




Sign of a function (graphically)

The sign of the function, graphically,
IS determined according to its position
with respect to (X’X).

WHY (X'X)?
Q 2
pol

o

\ Fa
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Sign of a function (graphically)

The sign of the function, graphically,
IS determined according to its position
with respect to (X’X).

In this example:
“ f(x)>0:xe]—o0; —1|U]1; 3|
 f(x) <0:xe]—1;1[U]3; +oof

(x) <0



Solving f(x) = k (graphically) FB.S«A
Consider the function f of representative curve (Cy). o

To solve graphically f(x) = k it is sufficient to find the intersecting points
between (Cr) and the horizontal line of equation y = k.

¢ ] 1 solution

+ 2 solutions

— 2 solutions

No solutions




Solving f(x) = k (graphically) ~.
Example:
Consider the function f defined over IR and of representative curve (Cr).
Solve : ¢
1) flx) =1 :

3 solutions

2) f(x) = =2 TN 1 |

2 points of intersection s B SN BN EEEE
one double solution »
One single _+ L
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Reflection with respect to (X’x) FBIS'

(Cr) and (C,) are symmetric with respect

to (xX’x): g(x) = —f(x)




¥ »
Reflection with respect to (y’y) FS'

OE SMART ACATEMY

(Cr) and (C,) are symmetric with respect
to (y’y): g(x) = f(—x)




Translation

(Cy)1s the translate of (Cr) by the
translation of vector (a, b):

gx)=f(x—a)+b

OC SMART ACADEMY






