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1 If / f(x) dz exists for every number ¢ > a, then/ f(x)de = lim | f(z)dx

t—00 a

provided the limit exists.

b b b
, If / f(x) dz exists for every number ¢ < b, then/ f(x)dzr = lim f(x) dz
- Je

0 t——00 +

provided the limit exists.

If both / f(x) dr and / f(x) dx are convergent, then

/ f(z dw—/ f(z dw+/ f(z)dz VYacR

l. BAIR &% -

Infinite Intervals 1
/ 3 dr = ZCI}4

=00 HEREZRY > HEEAYE !

t WMNESZ > Me—EERE
t’ (‘ﬂz d & FEBCL8— %*Rm

= lim (— — ) =0 BEEALH ! MEFANNEEEREE |
t—oo 2 2

2 B30 00 , t . x?
rdr = lim rdr = im —
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f(x) is an odd function:>/ rdr =0 BiEAHE ;ijé{/ rdr BEH |
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If / f(x) dx exists for every number t > a, then/ f(x)dx = / f(z)dx + / f(z)dx Va<ec,

provided that the improper integrals on both sides converge or diverge to co (or —o0).

Proposition

b b c b
If / f(x) dzx exists for every number ¢ < b, then/ f(x)dzr = / f(x)dr + / f(x)dx Ve <b,
t —00 —00 c

provided that the improper integrals on both sides converge or diverge to oo (or —o0).

If f is Riemann integrable on |a,c| V a < ¢ < b and has an infinite discontinuity at b,

b c
" then / f(z) dz = lim / f(z) dz provided the limit exists.
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e
55 B0 4T 2 R 2 ’ If f is Riemann integrable on [c,b] V a < ¢ < b and has an infinite discontinuity at a,

5T a) 2. ’ ’
then / f(z) de = lim / f(x) dx provided the limit exists.
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If f has an infinite discontinuity at ¢, where a < ¢ < b, and both / f(x) dr and / f(x) dx are convergent,

" hen / ’ Ha) de — / ' fa) da + / ’ o) de
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If f is Riemann integrable on |a,c| V a < ¢ < b, and f has an infinite discontinuity

b c b
Proposition —at a or b, then/ f(z) = / f(z)dx + / f(z)dz Va <c<b,

provided that the improper integrals on both sides converge or diverge to oo (or —o0).
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Suppose that f and g are continuous functions with f(x) > g(x) > 0 for all z > a.
1. If / f(x) dz is convergent, then / g(z) dz is convergent.

@® Direct Comparison Theorem

2. If / g(z) dx is divergent, then / f(zx) dx is divergent.

Theorem P.S. Similar result also holds for other kinds of improper integrals. N seeemanammumn

Let f and g be positive continuous functions on the interval |a, 00). BAMEERER HAMREE |

f(z)

z—oo g(x)
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= L for some 0 < L < oo, then

@® Limit Comparison Test .

f(x) dx converges if and only if / g(x) dx converges.

P.S. Similar result also holds for other kinds of improper integrals.
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