Answer on Question # 66865- Math - Calculus

Question: Determine the interval on which the given function is continuous

1

sin—, if x+0;

f=1 My Y
0, if x=0.

Solution: The function h(x) = i is continuous on (—o0,0) U (0, +). The function g(x) = sinx

is continuous for arbitrary real x. Therefore, f(x) = sini = g(h(x)) is continuous on (—c0,0) U

(0, +0) as a composition of continuous functions.

Let us now investigate the point x = 0. The lin(} f(x) does not exist. Indeed, let us take two
X

1 ;1
sequences X, = 5— and x',, = T
2

,n € N. Both of them convergeto0Oasn — +oo, but

n—-+oo
lin(} f(x) does not exist. Therefore, x = 0 is a point of discontinuity for the function f(x).
X—

lim f(x,) = nliTw sin 2tn = 0 and nl_i)r+noo fx'y) = nl_i)grnoo sin (g + Znn) =1.Since 0 # 1, the

The function f(x) is continuous on (—o0, 0) and on (0, +0), or on the arbitrary subinterval of the
mentioned intervals.

Answer: The function f(x) is continuous on the set (—o0, 0) U (0, +).
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