Mdilgrnm!huwslhuth:-ﬂ::j:_f{a}dr; iy, and it appears
that M, is a bit less than [ f(z) d=. In fact, for any function that is
concave upward, it can be shown that
Lo > To> [} flz)de > My > Ra.

(a) Since 0.9540 > 0.867T5 > 0.8632 = 0.7811, it follows that
Lo = 0.9540, T, = 0.8875, M, = 0.8632, and R, = 0.7B11.

(b) Since M. < [ f(z) dr < Ty, we have
0.8632 < [ fiz)dz < 0.8675.

11f;y1-1_:ﬂl,a..3;'“.%

® To = i3 [£00) +27(4) + 27(3) +2/(3) +2£(4) + 2/(5) + £(3)] = 1.064275

() Ma = {7(3) + £(3) + £(8) + £(2) + (1) + £(4)] = 1067416

(© 5o = 3 [0+ 47(3) + 27 () +47(}) + 27(4) + 47(8) + £(3)] ~ 1074915
D ar=(4-0)/dm]

(8) Tu = §[£(0) + 2/(1) + 2/(2) + 2/(3) + f{4)] = &[0 +z(3} +2(5) +2(3) +1] = 11.5

(b) My = 1-[f{0.5) + f(1.5) + f(2.5) + f(3.5)) = 1 + 45+ 4.5+ 2 =12

() Sa = §[1(0) + &£(1) + 2£(2) + 4£(3) + f(4)] = [0+ 4(3) + 2(5) + 4(3) + 1] = 115
4. We use Simpson's Rule with n = 10 and Az = §:

distance = [} v(t) dt = Sio = ghy(f(0) + 4£(0.5) + 2f(1) +--- + 4(4.5) + £(5)]
= 4[0+ 4{4.67) + 2(7.34) + 4(8.96) + 2(9.73) + 4(10.22)
+ 2(10.51) + 4(10.67) + 2{10.76) + 4(10.81) + 10.81)
= }(268.41) = 44.735 m
3. Let f be a polynomial of degres < 3; say fz) = Az® + Be® + Oz + D [t will suffice to show that Simpson's
estimale 15 exact when there are two subintervals (n = ), because for a larger even number of subintervals the sum
nl‘tu:lr.mnmuumanm&m:nul:,wsmumemz.,:—h,:.-nn,md
« Tz = & Then Simpson’s approximation is
J2, flz) dz = §RIF(=h) + 45(0) + f(h)]
= $h[(~AK® + BA® — Ch + D) + 4D + (AK + BA® + Ch + D))
= {h[2BA® +6D] = §BA? + 2Dk
The exact value of the imtegral is

[2.(A=* + B2 + Oz + D)dz =2 [*(Bz® + D) d= [by Theorem 5.5%{a) and (b)]

=2[} Bz + Dz, = $BA® + 204
Thus, Simpson's Rule is exsct,

Estim ¢t dd

ﬁhl:pﬂ:bymwihu-{ha:]‘,ﬂu-d: = dusmnllaz)""". ldr yms:
Jllnz)"dr=z(lnz)" = [z nilaz)"(dr/z) = z{lnz)™ - n [l z)™= dr. Thus,
fi(nz)"ds = lim f}{kn z)ds = lim (s(lag)"]} ~n lim [(lnz)" dz

= — lim _{I_II_-IZE
T

b repeated application of |"Hospital's Rule. %mmmﬁuﬂ,{h:}‘d‘:_( 1)*nl for every positive
integer . Forn = 1, we have [ (lnz)'dz = (- 1) Jy (lnz)" ds = - ! dz = —1 (or
i lnzdzr = Jim [zlnz — =]} = =1} m&hfmmnhhnidsfmr:,wtﬁndﬂm

_I'J_thu}"'”dr- —(n+1) [flnz)"dz = —(n+ 1)(-1)"n! = (~1)"*[n & 1)1,
This is the formula for i + 1. Thus, the formula holds for all pogitive integers n by induction.

=n fylnz)"" dz = —n [} (lnz)™" ds,
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