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Def:[The length of a partition P of [a,b] 1s denoted I[Pl and defined by IIPll=

Max Axi e
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Def:

Let f:[a,b] =R be a function.

If im(IIPIl—0)Pf(P) and lim(IIPIl—=0)L{(P) exist and equal to each other, then

we say f 18 integrable over [a,b].
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Thm:

If f: [a,b]—=R is cont., then f 1s integrable over [a,b].
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[Observation]
Let x*€[xi1,xi], V 1=1,...,n.
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then mi<f(x*)<Mji, V i=1,...,n.
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= miAXIEx*) AxisMiAxi, Vi=1,...,n.
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ie L (P)< Z F(xi)Axi <U, (P)
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> f(xi*)Axi which is called a Riemann sum for partition P.
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If f integrable over [a,b], then HhHme(xn*)Axn j f (x)dX.

j: f(x)dx the definite integral of f frown a to b.
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Lif x3QN[0,1]
cg. Let f(x):{—l, if x 3 Q° N [0,1]

Is f integrable over [0,1] ?
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pf:

afi~ fi partition > (= #f1Y partition «

Let P={0=xo<x1<...<x:=1} be a partition of [0,1].
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Then Mi=1 and mi=-1, V 1=1,2,...n.

n
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lim(IPI->0)Uf(P)=1 and Lim(IPI->0)LEP)=-1 VL

" 1#-1 .". fisnot integrable over [a,b].

Thm:
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fa x?dx = E(b — a°), where a>0.
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" x™1scont. on [a,b]  xM2 Rl {2 RN
". x"2 1s integrable over [a,b] Hiag i A )
Let P={a=x0<x1<...<xn=b} be a partition of [a,b].

Let f(x)=x2
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Then Mi=f(xi))=x"2 and mi=f(xi1)=xi1"2

U, (P)= 2085 =3 x5 -5,
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(X)) SXA2+x X +x72)/3<f(xi), Vi=1,2....n

" {18 cont. on [Xi1,Xi]

". By Intermediate value thm.
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