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Examples 1 in Symmeiry about a Point

0. Assumingy = f(x) = (1 - x)® + 2, transform the function f by a transformation
symmetric about a point (1, 2).

1. Find a function, the curve of which is symmetric about the origin to the curve of a
functiony = f(x) =3/1- x + 2.

2. Assuming T: (x, y)—® (2-X, 4 —y), find Tef in each case below.
2.0. y=f(x)=x*-2x+1forx>1.

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



Suggestions or Solutions
To the Problem in the Example 0

Assuming y = f(x) = (1 - x)° + 2, transform the function f by a transformation
symmetric about a point (1, 2).

To begin with, assuming C is a transformation symmetric about a point (a, b), we can
put C the way as follows. C: (x,y) —» (2a-Xx, 2b-y).

Sosince a =1, and b = 2 in this example, assuming B is the transformation we want to
apply, we can put B the way as follows. B: (x,y) —» (2-X,4-Y).

Assuming thus, first, g is the new function, and (s, t) is the arbitrary point in the curve of
g, wecanset (s, t)=(2-x,4-Yy).

Sowegets=2-x=>x=2-s,andt=4-y=y=4-t. Thus, we get
y=(1-xP+2=4-t={1-2-s)F+2=>t=(1-s)*+2.

Thus, the new function is y = g(x) = (1 - 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 origin to the curve of a
functiony = f(x) =31- x + 2.

Assuming first C is a transformation symmetric about a point (a, b), we can put A the
way as follows. C: (x, y) —» (2a— X, 2b —y). And in this example, the axis of
symmetry is the origin, which is (0, 0), so assuming B is the transformation we apply,
we can put D the way as follows. C: (x, y) — (-X, -y).

So assuming next, g is the new function, and (s, t) is the arbitrary point in the curve of g,
we can set (s, t) = (-, -y). Sowe gets=-x => x=-s,andt =y =y = -t.

Thus,wegety=¥1-x+2=>-t=31l+s+2=>t=-31+s-2.

So the new functionisy = g(x) = -3/ x+1-2.
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And we can get the solution the way below, too.



We know the transformation C is as follows. C: (x, y) —» (2a—X, 2b —y), which is
the transformation symmetric about a point (a, b).

So assuming again, g is the new function, we can put C the way below, too.

A: (Xr, Yi) —» (Xg, Vo) = (28 — X, 2b —y5).

And we know B is the transformation symmetric about the origin, which is (0, 0).

So we can put B this way, too:  B: (Xs, i) —» (Xg, Yg) = (-Xs, -Y¥).
And quickly, we can just put it this way, too:  B: (Xf, yi) —» (-Xt, -Ys).

So we get Xg = -Xf = X = -Xg, and yg = -Yf = Yy = -yg. We can now thus, get the mixture.

That is, putting x¢ = -X4 and ys = -y, into the original equation y =3/1— x + 2, we get the
equation connecting Xq and yg, that is, the new equation. In other words, we get

y=f(X)=1-x+2=y, =31-x; +2=> -y, =31+ X, +2=>y, =-3x,+1-2,
which is the connective equation, that is, the new equation, which indicates thus, the

curve of the new function g. So the new function is y = g(x) =—¥x+1-2.

In short:
Assuming first, g is the new function, we have (Xg, Yg) = (X, -y5). S0 we get
y=Yl-x+2=vy, =31l-x, +2=> -y, =31+ Xg+2= Yy, =-31+X, -2

And thus, the new functionisy = g(x) = -3/ x+1-2.

And we can get it the way below, too.

Assuming first, g is the new function, and (s, t) is the arbitrary point in the curve of g,
we can set (s, t) = (-X, -y). Sowe gets =-x = x =-s,and t =y = y = -t. Thus, we get

y=¥Y1l-x+2=>-t=Yl+s+2=t=-R1l+s-2=> y=¢g(X)=—Ix+1-2.
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Suggestions or Solutions
To the Problem 0 in the Example 2

Assuming T: (X, y)—» (2-x,4-y), and y = f(x) = x* — 2x + 1 for x > 1, find Tef.

Setting first (5, t) = (2-X,4-y),wegets=2-x=>x=2-s,andt=4-y=>y=4-1.
So next, we get
y=xX-2Xx+1=4-1t=(2-5)°2-2Q2-5)+1=5"-25s+1=>t=-5>+25+ 3,

Besides, x>1 = -x<-1=>2-x<1=5s5<1, becauses =2 - x.

Thus, we get Tef = -x* + 2x + 3 for x < 1.

And we can get the solution the way below, too.

Assuming first, g is the new function Tef, we can put T the way below, too.

T: (X, Yyr) — (Xg, Yg) = (2 — X1, 4 — yp). And briefly, T: (Xs, yy) —» (2 —Xs, 4 - y1).
SowegetXg=2-X=>X=2—-Xg, andyg =4 -yr=>yr =4 -y,

And next, putting X = 2 — Xg and yq = 4 — ys into the original equation y = f(x), we get the
equation connecting Xy and Yy, that is, the new equation.

In other words, we gety = f(x) = yr = f(xs) = 4 — yq = f(2 — Xg), which is the connective
equation, that is, the new equation, which indicates thus, the curve of the new function g.

And putting the idea above more specifically, we get

y=f(X) =X —2x + 1 = yr = f(xs) = X¢* — 2x¢ + 1

=4-y;=f2-%X) = (2-X)* 22— X)) + 1 =Yg =-(2 - X)* + 2(2 - Xg) + 3
=V =g(Xg) = -(2—Xg)* +2(2 = Xg) + 3= X" + 2Xg + 3>y =g(X) = -X* + 2x + 3,
Besides, Xxf> 1= -Xf<-1=2-x< 1= Xg<1, because Xq = 2 — Xr.

And we know g = Tef. So we get Tef = -x* + 2x + 3 for x < 1.



And putting the two curves in a graph, we get
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g = Tef, where T: (X, y)—» (2—X,4—-Y), and y = f(x) = x* - 2x + 1 for x > 1.
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Suggestions or Solutions
To the Problem 1 in the Example 2

Assuming T: (x, y)—» (2—x, 4—y), and y = f(x) = (1 - x)* + 2 for x < 1, find Tef.

Setting first (s, t) = (2-%x,4-y),wegets=2-x=>x=2-s,andt=4-y=>y=4-1.
Sonext,wegety=(1-x)}+2=4-t={1-2-s)F+2=t=-(s-1)°+2.

Besides, x<1=>-x>-1=2-x>1=52>1, because s =2 -x.

Thus, we get Tef = (1 -x)* + 2 for x > 1.

And we can get the solution the way below, too.

Assuming first, g is the new function Tef, we can put T the way below, too.

T: (Xr, i) —» (Xg, Yg) = (2 — X5, 4 — y5). And briefly, T: (Xs, yi) —» (2 — X, 4 - y1).
SowegetXg=2-X=>X=2—-Xg, andyg =4 -yr=>yi =4 -y

And next, putting X = 2 — Xg and yr = 4 — y, into the original equation y = f(x), we get the
equation connecting Xy and Yy, that is, the new equation.

In other words, we gety = f(x) = yr = f(xs) = 4 — yy = f(2 — Xg), which is the connective
equation, that is, the new equation, which indicates thus, the curve of the new function g.

And putting the idea above more specifically, we get

y=fX)=(1-xX°*+2=y=fx) =(1-x)°+2=>4 -y, ={1-(2-x)}* + 2

=Y=-(g -1’ +2=y5=9(Xg) = (1-%g)° +2=>y=g(x) = (1 -%)* + 2.
Besides, X< 1= -Xf>-1=2-X> 1= X521, because Xq = 2 — Xr.

And we know g = Tef. So we get Tef = (1 —x)* + 2 for x > 1.



And putting the two curves in a graph, we get
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g = Tef, where T: (X, y) —» (2—x,4—y),and y = f(x) = (1 —=x)* + 2 for x < 1.



