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Let f:[a,b]—=R be cont.If for any subinterval [c,d]<[a,b] there is a number
e€[c,d] s.t. f(e)=4, then ff f(x)dx =4(b — a).
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" f1is cont. on [a,b]

[REE integrable
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". fis integrable.

Let P={a=x0<x1<---<xn=b} be a partition of [a,b]
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Let xi*€[x1-1,x1] s.t. f(x1*)=4.

Then Zn: f (Xi*)Ax, = Zn:4Axi =4(b-a)
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= lim Z f (xi*)Ax, = 4(b - a)
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= j f (x)dx = 4(b—a)



120 5.3 Fx) [t
First Fundamental thm of integral calculus (478155 57— FL 4 2F))
First Fundamental thm of integral calculus (#7853 57— FL 74 ) A=

§ 5.3 The function F(x)= LX f (t)dt
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Thm:Let f:[a,b]—=R be cont.

@ Let c€(@b) Then [, F(dx= [[ £ (ode [ f it B3 177 = 7712
L3 [ PR SBRLFREE x Sk O B -

@ j f(x)dx=0, V c€E[a,b]
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Let f:[a,b] =R be cont.
Let x€[a,b]

Then f 1s cont. on [a,x].
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=1 1s integrable over [a,b].
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Define a function F:[a,b] >R

by F)=[; f(t)dt
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Question:F & {f {4#T 2
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Thm(First Fundamental thm. of integral calculus)
Let f:[a,b]—=R be cont.

The function F:[a,b]—=R defined by F(x)= fax f(t)dt is diff. on [a,b] and the

dertvative F'(xX)={(x), V x €[a,b].
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pf:
Let x€[a,b)77 7| & a Elflf (L

We want to show that lim(h—0")(F(x+h)-F(x))/h=f(x)
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Let x+h€[a,b], Fx+h)-Fx)=" f()dt — [*f(0de = [ ft)dt
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"." f1scont. on [a,b]

.". fis cont. on [x,x+h] l'ﬁ%“*’&iﬁl’[ﬁ'{& fif]
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By extreme value thm.,
3 cn,dvE[X,x+h] s.t. f(cn)=sup[x,x+h]f(x) and f(dn)=1nf[x,x+h]{(X).
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Zf(ch)AXl > Z M;Axi and Ef(dh)dxl < z m; Axi
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MiAXi <Zf(Ch)AXI = f(c,)[(x+h)=x]= f(c,)h
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= f(dn) <=
" fis cont. on [cn,ds] or [ds,cn] T HEEIE A
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=lim(h—0")(F(x+h)-F(x))/h=lim(h—0")f(ex)=f(x) "." fis cont. at x
PR [, x+h]sgE > Al Fh[ hi#T 0 E?J’ s f(e}l)ﬁt%ﬂ?ﬂ f(x)
Let x€(a,b]

". By Intermediate value thm.,3 e:€[x,x+h] s.t. f(en)=

Similarly, we can prove that im(h—0)(F(x+h)-F(x))/h=f(x).
Therefore F 1s diff. on [a,b] and F'(x)=f(x).

eg. O Fx)=[", (2t + t2)dt, for x€[-1,5]. Find F.. il
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By 1" fundamental thm. of integral calculus, F'(x)= 2x+x"2

eg. @ f(x)=[, sin (mt)dt. Find F(3/4). 73 (7

Qf(x) = ['sin (nt)dt FiL- (i EIRFRYIE ? AP AL - MR AL -

Let filab] >R Fx)=/, f(H)dt
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f(x)=— f(:( sin (Ttt)dt

By 1* fundamental thm. of integral calculus, f'(x)=-sin( 7 X)=>f'(3/4)=-v/ 3/2

cg. @ FQ0= J3 wEF TdtFind FGo. 57016y 4
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Let filab] >R Fx)=/, f(D)dt

Let Gw=J, tvt+ 1dt

Then FeO)=G(x"2)=F()=G'(x"2)*2x  FCOAL[ Al EraY 55 i

By 1" fundamental thm. of integral calculus,

flx) = fxzt\/t + 1dt = f'(x) = x? (\/x2 + 1) cx? = 2x3 (\/x2 + 1)

0

sin? x
(f tdt)' = sin®x - 2sinx - cosx
a

secx? 1

Ex:P252(1.3.29.31.35.36) ¥ f(x) = [’515 = — 7+ 2dt. Find f.



