Answer on Question #51627 - Math - Real analysis

What is the domain and range of f(X) = X—_; ?
X+

Solution:
Let’s find domain of f(X):

x—l20
X+2 + CPN +

v

Thus, the domain of f(x) is D(f) = (—00,—2) U[L1,+0).
Let’s find the derivative of f(X):
X+2 X+2-Xx+1

1 X+ 2 3
107 - >0 on the domain D(f)=(-0,—2)U[Lx).
) 2V x-1 (x+2)° X —1 2(x + 2)? on the domain (f) = (—o0,—2) U[L o)

Therefore f(x) is monotonic increasing on (—0,—2) and f(X) is monotonic increasing on (1,0).

Let’s find limits:

lim f(x) = lim |2 1
X—>—00 X—>—00 X+ )(*)—(xj X
lim f(x)= lim x=1 {\/_—}=+oo;
x—-2-0 x>-2-0 \ X+ 2 -0
1-1
fQ)=,—-=
@ 1+2
. . / 1-4
lim f(x)= lim — lim |22 =1.
X—>-+0 x—>+0 \| X + 2 x>+o \[ X 1 <
3

Besides, f(x)= \/ \/X+2_3:\/1——¢1forevery X.
X+2 X+2 X+2

Since, f(x) is continuous function on the domain D(f) = (—0,—2) U[L+x), then we obtain the
range of f(x): E(f)=[00) UL ).
Answer: D(f)=(—00,—-2) U[L, ), E(f)=[0,1) U (L,4+x0).
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