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Examples in Symmetry about a line 5

Fig. 0

0. Find g = Nef, where N: (x,y) —» (-y, -x), and y = f(x) = (L - x)° + 2.

1. Find a function, the curve of which is symmetric about the line y = -x to the curve of
a function y = f(x) =3/1— x + 2 for x real.

2. Assuming N: (x, y)— (-y, -x), find the transformation of each f below by N.

2.0. y=f(x)=x*-2x+1forx>1.
21, y=f(x)=(1-x)*+2forx<1.

22, y=f(x)=1-x+2forx>1.



Suggestions or Solutions
To the Problem in the Example 0

Find g = Nef, where N: (x, y) —» (-y, -x), and y = f(x) = (1 - x)® + 2.
Assuming first, g is the new function Nef, we can set (Xg, Yg) = (-Ys, -X¢).
So we get x¢ = -yg, and ys = -Xg. SO next, we get

y=fX)=(1-x)°+2=yr=f(x) =L = x1)°* + 2 = -xg = (L + y)* + 2

=-2+%X)=(L+Yg)’ > L+yg=—3x, +2=>yy=-1-3x,+2

=Yg =9(Xg) =-1— /X, + 2=y =g(X) =—1—+x+2.

So we get g = Ref = -1 —3/x+ 2.
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Suggestions or Solutions
To the Problem in the Example 1

Find a function, the curve of which is symmetric about the line y = x to the curve of
a functiony = f(x) =¥/1—-x + 2.

Assuming first, g is the new function, we can set (Xg, Yg) = (-Ys, -X¥).

So we get X¢ = -yg, and ys = -Xg. S0 next, we get
y = f(X) = yr = f(Xr) = -%g = f(-yg) =31+ Y, +2=> Xg =31+ Yy, +2

= Xg—2=3l+y, = -(Xg+2)°2=1+y; =y, =-1—(xg +2)°
g Yq 9 Yo=Yqg g

=Yg=0(Xg) =-1-(Xg+2)° = y=g(x) =-1-(x+2)°

Fig. 0 yA
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Suggestions or Solutions
To the Problem 0 in the Example 2

Assuming N: (x, y) — (-y, -x), and y = f(x) = x* = 2x + 1 for x > 1, find Nef.
Assuming first, g is the new function Ref, we can set (Xg, Yg) = (-Ys, -X¥).
So we get x¢ = -yg, and ys = -Xg. SO next, we get
y = () = yi = f(x0) = -Xg = f(-Yg) = (Vg + 2yg + 1) = (Vg + 1)* = Xg = -(yg + 1)°
=Yg+ 1=%/-X, >y =-1% /-X,.
And we have yg = -Xr. And we know Xs > 1 = -X¢ < -1 . So we get yq < -1.

Thus, we gety, =-1—/-X,.

And we have x4 = -y, and we get yr = f(xs) = x* — 2x¢ + 1 = (x¢ — 1)* > 0, since x¢ > 1.
So we get ys > 0 = -y; < 0, and thus, X4 < 0, since Xg = -Yr.

And therefore, the new function g is y = g(x) =-1—-+/—x for x <0.
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Suggestions or Solutions
To the Problem 1 in the Example 2

Assuming N: (x, y) — (-y, -x), and y = f(x) = (1 - x)* + 2 for x < 1, find Nef.

Assuming first, g is the new function Nef, we can set (Xg, Yg) = (-Ys, -X¢).
So next, we get y = f(x) = s = f(xf) = Xg = f(-yg) = (L + Yg)* + 2 = -Xg— 2 = (1 + y)°
=Yy, +1= —32+ X, = Y, =-1-3/x,+2. And we have Xg =-yr. Also, we get

yi=(1-x)®+2>2 sincex;<1. Soweget-yi<-2= Xg £ -2, since Xg = -Yr.

Thus, we gety, =-1- ,3/xg + 2 for xg < -2.
So the new function g is y = g(x) = —1—3/x+ 2 for x < -2.
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Suggestions or Solutions
To the Problem 2 in the Example 2

Assuming N: (X, y) — (-y, -x), and y = f(x) =3/1— x + 2 for x > 1, find Nef.

Assuming first, g is the new function Nef, we can set (Xg, Yg) = (-Ys, -X¢).

So next, we gety = f(x) = yr = f(x) = -Xg = f(-yg) =31+ y, +2=> X, -2 =31+ y,
= -(Xg+2)° = 1+yg =Y =-1- (X +2)°

And we have xq = -y, and we get ys = f(Xy) :g/ﬁ+ 2 <2,since x¢> 1.

So we get yf < 2 = -y > -2 = Xy > -2, since we have Xy = -Vr.

And therefore, the new function g isy = g(x) = -1 — (x + 2) for x> -2.
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