MATI1575, Classwork11, Fall2026
3.7 Improper Integrals (p.288-300)

1.(Review) Arrow Notation: Given a constant a and we have

x - at: x approaches a from the right (x is very closed to a but x # aand x > a)
X—-a: x approaches a from the left (x is very closedtoabutx # aandx < a)
X — 00 x approaches infinity (x increases without bound)
x - —oo: x approaches negative infinity (x decreases without bound)
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3. Improper mtegrals we deﬁne tegrals over Vlw Iwell as integrals of functions containing O\
(SCh oh T 111;@% of these types are called Iim pn)ne/{f' Ihmr a lsle examine several

technlques for evaluating improper integrals, all of which involve "ED[\C(M \l(m,}'CS

4. Casel: Integrating over an Infinite Interval
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5. Def’nltlon for Casel:

(a) Let f(x) be continuous on interval [a f flx)dx = Q,W/\ 5 a _F(X)Ok Pn(’“’{% '(7[1’% Iﬁhl'( exists
(b) Let f(x) be continuous on interval (—oo, b]: f(x)dx = j % ’F()‘)Ob( Pf’b Uw{% 'ﬁ'hl% m”-( €x IStS

In each items, if Ilm_[( / fX[ﬁ ! £ , then iﬁg W P[ngf m:f’%@x S sa ]d — . If the limit does not
exist, then the improper integral is said to Qt[ % Con Umgﬂ-
(c) Let f(x) be continuous on interval (—oo, c0): f fx)dx = j fpg) Ok ~+ j -FP<) dx

Then this improper integral is said to converge if both J-—oo 'FK)&(X ond J 0 'F?(M)C exist,
6. Evaluate f xe* dx
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8. Definition for Case2:
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(a) Let f(x) be continuous on interval [a, b{):) f f(x)dx = QW 5 -F(X)O\X mVH?A ‘ﬂ'\?s l m€

(b) Let f(x) be continuous on interval@t, b]: f ’ f(x)dx = JMV\ 5 _5 'FOQ W( N 5(-5

In each items, if HAQ “[ME gg@(g , then ( (AQ l ‘MQFM m l%l ol g/&f(;@é . If the limit does not

exist, then the improper integral is said to d% o< C <b . b
(c) Let f(x) be continuous on interval [a, b] except at a pom(()e (a,b): f f(x) dx —j Ffv() 0“ —ffc 70(%%{5(

Then this improper integral is said to converge if boﬁh §a .F(x)d)( GV\OK 5‘ b’FOQdK QX(St,

9. A Comparison Theorem: Alternative Way to Evaluate Improper Integral.

Consider two continuous functions f(x) and g(x) satisfying 0 < f(x) < g(x) for x > a. Then we have

@) <j "F(X)dx<ft dKfort>a

(a)lff f()dx = llmff(x)dxﬁwthenf g(x)dx =—> PO

(b) Iff g(x)dx = hm f g(x) dx = L,where L is a real number, then f fx)dx = Q,W\ 5 "FQ()O{)( < L_l

10. Applying the Comparison Theorem. S‘ e [t con !; )
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Use a comparison to show that f —dx converges O s 7"1@( s X € D 00)
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