origin: O(0;0)

2- Relation: f(—x)=—-f(x).

Al Mahdi High School Mathematics 11*-Grade
Name: ........ " Study of Symmetry" E.S-4
Symmetry of a function
Parity of a function | Element of symmetry Relation & condition Graphical representation
Ev Symmetric about;  |1- Condition: D, is centered at origin.
n y - axis 2. Relation: f(—x)= f(x).
fio) =]y
0dd Symmetric w.r.t  |1- Condition: D is centered at origin. 5

Neither even nor
odd

Symmetric w.r.ta
vertical st. line of
egn:x=a

|
1

Condition: D, is centered at x=a.

2- Relation: f(2a-x)= f(x)

Neither even nor
odd

Symmetric w.r.t a
point M (X, Y)

1- Condition: D; is centered at x=a.
2- Relation: f(x)+ f(2a—x)=2b
Proof: Symmetric w.r.t x=a then,
2a=x+Xxorx'=2a—-x

So, f(x')=f(2a—x)
Also,2b=y+vy'or f(x')=2b-y

Thus, f(2a—x)+ f(x)=2b
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To graph any absolute valued functions of the form g(x) :| f (x)|

1) Graph the given function without absolute value.

Ex:1: Consider the two functionsh & k so thath(x) = x* —1andk(x) = |h(x)|, graph hthen deduce the graph of k.
Soln: 1%t - Step
3 Therefore, we can say that
| ) h(x) if xe]—oo;—1] U[Loof
()= {—h(x) if ~1<x<1

Comparing graphs of h & k we say:
\/ E a) C, &C, are confounded if Xe&]—o0;—1]\U[L 0]

1 b) C, & C, are symmetric w. r.t X —axis —1<x<1

To graph any absolute valued functions of the formg(x) = f (||)

1) Graph the given function without absolute value.

Therefore, we can say that
f(x) for x>0
g(x)=
f(=x) for x<0
Comparing graphs of f & g we say:
)  C; &C, are confounded for all x>0

ii) C; &C, are symmetric with respect to Yy —axis forall Xx<0

Notice that: 9(X) = T (|X|)is an even function.
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With respect to

Testing symmetry by coordinates

Graphical representation

Forallpoints (x;y) e C,, the points (—x;y) € C, as well.

Forallpoints (x;y) e C,, the points (x;—y) € C, as well.

The, y —axis
o
=
St
S
r The, X —axis
g
o
=
-
b
o
S The, origin
= 0(0;0)
R

Forall points (x; y) € C;, the points (—x;—y) € C, as well.

The, 1% -bisector
y=X

Forallpoints (x;y) € C,, the points (y;x) €C, as well.
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