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0. Assuming T: (X, y) —» (2 — X, y), find the transformation of each f below by T.
0.0. y=f(x)=1-x+2forx=>1.
0.1 y=f(x)=-vx+1+2for-1<x<3.

02. y=f(x)=(x-2)%*+1forl<x<4.

0.3. f(x,y)=(x=2)°%+(y-1)>-2=0.

1. Assumingy=1f(x) = (x+1)(x-1)(x-2) forx> -1,y =w(x) = (X + 1)(x - 1)(x - 2)
forx>2,and T: (X, y)—» (2—-X,y), find g = Tef, and h = Tew.



Suggestions or Solutions
To the Problem 0 in the Example 2

Assuming T: (X, y)—» (2-X,Y), and y = f(x) =3/1—x + 2for x > 1, find Tef.

Setting first (s, t) = (2-X,y),wegets=2—-x=>x=2-s,andt=y.

So next, we gety:@+2:t:M+2:t:M+2.

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

Thus, we get Tef :M+ 2 forx<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, Y) — (Xg, Yg) = (2 =X, yr). And briefly, T: (Xs, y) —» (2 — Xy, Yr).
So we get Xg = 2 — Xf => Xf = 2 — Xg, and yg = Yr.

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

In other words, we gety = f(x) = yr = f(xs) = yg = 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) =¥1-x+2 =yr=f(x) =31-X; +2 = yg=31-(2—-x,) +2
:>yg=,3/xg—1+2 :>yg=g(xg)=43/xg—1+2 =>y=gX)=/x-1+2.

Besides, ;> 1= -Xf<-1=2-X< 1= Xg<1, because Xq = 2 — Xr.

And we know g = Tef. So we get Tef =3/x—1+2 forx<1.
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And putting the two curves in a graph, we get
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Suggestions or Solutions
To the Problem 1 in the Example 2

Assuming T: (X,y)—» (2-X,y),andy = f(X) =-vx+1+2for -1 <x <3, find Tef.

Setting first (s, t) = (2-X,y),wegets=2—-x=>x=2-s,andt=y.

S0 next, we gety:-\/E+2 St=-J2-5+1+2 =t=2-+/3-5
And-1<Xx<3=>12-x>2-3=>3>22-Xx>2-1=-1<5<3, becauses=2-x.
Sowe get Tef =2—-/3—x for-1<x<3.

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, Yr). And briefly, T: (Xs, yr) —» (2 — X, Y1).
So we get Xg = 2 — Xf = X = 2 — Xg, and yg = Yr.

And next, putting Xs = 2 — Xg and ys = 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 get y = f(x) = yr = f(xr) = 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=f() =-VX+1+2 = yr=f(x) =-\/X; +1+2 = yg=-2-X,+1+2

=VYg=2—/3=X, =Yg=0(Xg) =2—,/3—X, =y=9g(x)=2-/3-x
Besides, -1 <xf<3=>12-X>-3=>3>2-X>-1=-1<Xy<3, because Xq =2 — Xr.

And we know g = Tef. Sowe get Tef =2—-/3—x for-1<x<3.



And putting the two curves in a graph, we get

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

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

Setting first (s, t) = (2-X,y),wegets=2—-x=>x=2-s,andt=y.
Sonext,wegety=(x-2)°+1=>t=(2-s5-2)+1=>t=5+1.
And1<Xx<4=-1>2-X2-4=1>2-x>-2=-2<s5<1, because s =2 - X.

Sowe get Tef =x* + 1 for -2 < 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, Yr). And briefly, T: (Xs, yr) —» (2 — X, Y1).
So we get Xg = 2 — Xf = Xf = 2 — Xg, and yg = Yr.

And next, putting Xs = 2 — Xg and ys = 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 get y = f(x) = yr = f(x7) = 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) = (Xx=2P+ 1=y =f(x) = (% —2)° + 1=y, = (2-%x;—-2)° + 1

=Yg=Xg t1=>Yg=g(Xg) =X + 1=y =g(x) =x" + L.

Besides, 1 <xf<4=-12-X2-4=>122-X%;>-2=-2<Xy<1, because Xy = 2 — X.

And we know g = Tef. So we get Tef=x*+1for-2<x<1.
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And putting the two curves in a graph, we get
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Suggestions or Solutions
To the Problem 3 in the Example 2

Assuming T: (x, y)— (2—-x, y), and f(x, y) = (x = 2)* + (y — 1)>= 2 =0, find Tef.

Setting first (s, t) = (2-X,y),wegets=2—-x=>x=2-s,andt=y.

S0 next, we get
(x=2)%2+(y-1)2-2=(2-5-272+(t-1)*-2=+(t-1)*-2=s*+ (t-1)*-2=0.

Thus, we get Tef = x* + (y = 1) =2 = 0.

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, Yr). And briefly, T: (Xs, yr) —» (2 — X, Y1).
So we get Xg = 2 — Xf = X = 2 — Xg, and yg = Yr.

And next, putting Xs = 2 — Xg and ys = 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 get f(X, y) = 0 = f(Xs, yr) = f(2 — Xq, Yg), 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

(X, y) = (x=2)°+ (y-1)*-2=0=>f(xs, y) = (Xt = 2)° + (yr— 1)*~2=0
=f(2-Xg, Yg) = (2-Xg—2)* + (Yg—1)° =2 =% + (yg—1)*-2=0

= 9(Xg Yg) = X5 + (Yg- 1)’ —2=0=>g(x, y) =x* + (y - 1)’ -2 =0.
So we get Tef = x* + (y—1)>-2 = 0.

And putting the two curves in a graph, we get
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Suggestions or Solutions
To the Problem in the Example 1

Assumingy =f(x) = (x + 1)(x = 1)(x=2) for x> -1,y =w(x) = (x + 1)(x - 1)(x — 2) for
x>2,and T: (X,y)—» (2-X,Y), find g = Tef, and h = Tew.

Assuming first A is a transformation symmetric about a line x = a, where a is constant,
we can put A the way as follows. A: (X, y) —» (2a - X, y). And in this example, a is 1,
so the axis of symmetry is a line x = 1.

So beginning with g, and assuming (Xg, Yg) is the arbitrary point in the curve of g, and
the arbitrary point in the curve of f is (xs, yr), we can set (Xg, Yg) = (2 — Xt, Ys).

Then, we get Xg = 2 — X, and yq = Y1, and thus, we get Xs = 2 — Xq, and ys = Y.

So next, connecting Xy and yg, We put the x¢ and yr above into the original equation.

In other words, we gety = f(x) = yr = f(xr) = yg = (2 — Xg).

And we havey = f(x) = (x + 1)(x = 1)(x — 2).

Sowe getyy=f(2-Xg) =(2—-Xg+1)(2—-Xg—1)(2 —Xg— 2).

Thus, we get yq = (3 — Xg)(1 — Xg)Xg, Which is the expression connecting Xqg and yg. And in

a transformation symmetric about a line parallel to the y-axis, the new domain can be
different from the original domain.

So finding the new domain, we get X > -1 = -Xf< 1= 2 — x; < 3 = Xq < 3, because we
have Xq = 2 — Xs. And thus, the new function g isy = g(x) = x(x — 3)(x — 1) for x < 3.

And next, moving on to h = Tew, where y = w(x) = (x + 1)(x — 1)(x — 2) for x > 2, we
can see that the only difference between the two functions w and f is the domain.

So finding the domain in h, we get x;>2 = -X¢<-2 = 2 - X< 0 = X, L 0.

So the new function hiisy = h(x) = x(x - 3)(x = 1) for x < 0.
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