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Thn Hus section well Leomn how ‘o handle ini-ejra.is over

infini*e domains and im‘rejrals of fu_mchons with an

inf;nﬂe dascomJ-mu;-}J (e, a vertical as(sijoJre\

1n+e5raLs of +Hese -\'jpe_s ae Known as

im proper integrals.
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The ""3‘"-(3‘"0-)( Converges if the Limit exists. T}
cl'.verjes if +he Limi+ DNE (i.e.l doesnt approach

a.nﬂ-l-k?nj or 1S iOO). \rJe 0150 defme,
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Well ... From O J#dx d;verjq when P:l.
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Nofe that LF—wo if P11 >0 (e, p<1), il
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Thus, +he in\-ejroi Converges!
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= Zfﬂ? J xcos(x") Ax DNE Recall: I{ even one of +he limits
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DNE, +the integral diverjes,
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Note: T} is not correct Yo compute f(x)dx as

t -0
liwl ]C(x) ax . This is called Couchy Principal Value
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.. but this doesn't agree with our definition of

Convecgence.,  Which requires both limits o exist!




Propecties of Type T Twmproper Lntegrals
J ' J

00 00
SuFPose that f JC(X) dx and f j(’d dx converge.
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Sometimes We can determine whether a tyee T in+cjra\

Comle,rﬁe.s /clive,rge,s Without Computing ot exadlj‘.




The Comg:a,rison Theorem for Type T Tntegrals

Assume ]C and 3 are Continuous on [d,°°) and

0¢ £(x) £ 9(x) for all X >a.
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2. If J‘f(x)dx cli\/e_c:je.s, +hen J‘j(ﬂdx diverje.s.
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EXamEles: Do 'H\e fo”ow-'vg Canve.rje. or diverje_?

0o
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Solution: Let's +r:I to compare with Some)rlnmj s.'mple.r'.
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Tdea 3¢ ‘ > I - 1 > 0 and
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Since J e"‘ dx Converjes, So does J‘ @ dx ba
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Comparison. Thus, J e " dx Converges.
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Note: Je"‘ dx isnt improper omd won't affect Convergence.
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we do if f(x) fakes on o mix of positive and ne_jahve

Values 7 Twn this cose, we can '\TJ +he J(:;“omnjl.
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I]C JH(")ldX converges, then JJC(X)clx Converjes,
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Notes:

@ 1f Jlf(x)|dx Converges , We Say -]-L\O,JfJ f(x) dx




converges absolutely. The thesrem Says that absolute
= J

oonverﬂe_nm. implies C,onverjenc,e_.

® The converse 4o this theorem is false, -Hnou\ejl—\
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‘ SnX | dx Ai\lel:je,s> ,

Converges but not o.l:Solu{-elj (\f -
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Ex: Does _SnXx dx COn\lcrje?
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i Since Sometimes Sin(x) < O ..

Solution: Ckeck;nj ][ar‘ obsolute converqence will be easiec!
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X* X*+ 3
|

00

Thus, SinX Jx converges absolutel hence it Converges.

J sinx 3 sy, Converges.
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Type IL:  Thteqgrands with an Inf&ni}e, Discontinuit y
< J

Definition [ije, T Lmpcoper In-l—eﬂrall‘.

(1) I]C )f has an infinibe ARSCon‘I-inuHJ at X=a, we de,)fme
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() 1f Jf has an in)c:nil-e Jasconhnuﬂj at x=b, we define
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() If has am in)c:nil-c Jasc,onl-mu.dj ot X=C with a<c<b,

we define

b
Jf(x)dx = J JCCX)AX + S[;’ZJ ]f(x)Ax

The integral Converdes if @) s Limits) exist.

If even one limit DNE, Yhe ivd-ejrai cltve,rg&s.
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Thus, +he in¥e‘jrat diverjes.
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Execcise: Show +that J A dx c;onvcrﬁes Jcor P<I and
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problem at+ 2 but we'll stard with a sabstitution.
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problem of X=1.
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