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fornin N do
Xlist :==[ a+1.*(b-a)/n*i § i=0..n ];
Ylist := map( f, Xlist );

end do:
forninN do #(c)
Avg[n] = evalf(add(y,y="Ylist)/nops(Ylist));
av@\g FunctionAverage( f(x), x=a..b, output=value
#(d)

values for a and b may vary):
ffactions, etc. are available in Palettes.
age of a function and its argument.

Symbols for &, - , powers, root
Never insert a space between the

Clear[x]
f[x_]:=x Sin[1/x]
{a, b}={n/4, 1}
Plot[f[x],{x, a, b} :
The following cogle computes the value of the Mgction for each interval midpoint and then finds the
average. Each gfquence of commands for a differ8g value of n (number of subdivisions) should be

crage=Sum([values[[i]],{i, 1, Length[values]}]/n
=200; dx =(b—a) /n;

values = Table[N[f[x]],{x, a + dx/2, b, dx}]
average=Sum(values[[i]],{i, 1, Length[values]}]/n
n =1000; dx = (b—a) /n;

values=Table[N[f[x]],{x, a + dx/2, b, dx}]
average=Sum([values[[i]], {i, 1, Length[values]}]/n
FindRoot[f[x] == average, {x, a}]

5.2 SIGMA NOTATION AND LIMITS OF FINITE SUMS

k=1
2, SASL_ITL 21,301 10
i k1 2 T3 TUT2YETE
4
3. X coskmr =cos(lx)+cos(2x) +cos(37) +cos(47r) =—=1+1-1+1=0
k=1
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5
Y. sinkx =sin(17) +sin(27) +sin(37) +sin(47) +sin(57) =0+0+0+0+0=0
k=1
3
2 (D sinZ = (-0 sin 2+ () sin L +(-1)* sin 2 = 01435 - 2

k=1

4
RZI(-I)" coskz = (-1)' cos(lr) +(=1)” cos(27) + (-1)* cos(37) + (=1)* cos(d7) = ~(=1) +1— (=) +1=4

6
(@) X2k =211 027 93 g4l o5l o6l 401448416432

k=1
5
B X 25=2%42"422423 4204 25 14244+8+16432
k=0
4
(€) X 2Kl o0+l ol L o241 | 9341 o84l 1404 4484164+32
k=1

All of them represent 1+2+4+8+16+32

6
@ T =2 (22 T+ (2 () 4 (2 o (28 = 1-244-8 41632
k=1
5
®) T (-D*2F = (=1)%20 + (1) 2 + (=222 4 (=1 B+ (<1424 + (-1’2 =1-2 44 -8 +16~32
k=0

3 .
(c) . 22(—l)k+1 2k+2 o (_1)—2+| 2-2"2 =0 (_1)"‘14'] 2—'1‘1'2 S (_l)0+l 20+2 + (_1)1+12]+2 =l (_l)2+l 22+2 + (_1)3+| 23+2
==142-4+8-16+32;
(a) and (b) represent -2 +4 -8 +16—32; (c) is not equivalent to the other two

4 k=1 2-1 3-1 4-1
D" (=D (=1 D L1
(@ ,Ez I A = e
2 k 0 1 2
G VA oo ) R o ) Y 3V 1.1
® 2 Fmr=n Tt ar=laty
1 k -1 0 1
=1)" _ D G ) N s ) S IO
© X mr=Satertnr-ltr3

(a) and (c) are equivalent; (b) is not equivalent to the other two.

4

(@ Zk-12=0-12+@2-1)2+G-12+(@-1)2=0+1+4+9
k=31

®) T (k+1)P=(-1+1)?+ 0+ +1+1D*+ @ +12 +B+1)2 =0+1+44+9+16
k=-1

-1
© T K*=(=32+=2)2+(=1)2=9+4+1
k==3

(a) and (c) are equivalent to each other; (b) is not equivalent to the other two.

6 4 4

Tk 12 Tk 3. ¥4

k=1 k=1 k=12

5 5 5

Y 2%k 15. T (-n*d 16. T(-D*%
k=1 k=1 k=1
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a,, SEak 3(-5)=-15
" b
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k=1
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M=
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(d) (bk —l) }: bk l =1=-n
k=1 k=1

®) Z e m(mn)éz(mm) —
k=1
B 5 13a3+)2a3)+1)

B I p =LA gy

k=1

22.

M
SR
1l
L]
-~
il M
=~
Il
IS
8015
i
wn
+
=
S—
1}
N

=
1l

Z k(3K +5) = Z(3k2+5k) 3 Z 2+5 Z . 3(5(5+l)(2(5)+1)) 5(5(52+1))=240

k=1

,
z k(2k+1) = Z(2k2+k) 2 z ks z k= 2(7(7*”‘2(7)*”) 7‘7*" =308
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7 500
‘Z 3=3(7) =21 (b) E 7 =7(500) = 3500

262
Letj=k-2=>k=j+2 ifk=3= j=landif k=264=> j= 262:>ZIO—ZIO—10(262) 2620
j=

36 28 28 28
Letj=k-8=k=j+8 ifk=9= j=landif k=36= = ZB:Zk Z(]+8)— ]+ZS
k=9 J=l J=1

M +8(28) = 630

15
Letj=k-2=k=j+2ifk=3=j=landif k=17= j=15> Zk2 2(1+z)2

= ):(J +4j+4) = Z o >: 4j+ 24— ‘5“5"”(2(‘5’*” ‘5“;*”+4(15)=1240+480+60=1780
Jj=l J=1 J=l J=l

71
Let j=k-17=k=j+17; ifk=1s:.j=1andifk=71=>j=54:, z k(k-1)

54 54
= Z(j+l7)((j+l7) =)= Z (j +33/+272)= ZJ + 233+ X272
J=1 Jj=1 J=1

Jj=
54(s4+1)(2(54)+1) +33. 54(54+1)
2

3 +272(54) =53955+ 49005 +14688 = 117648

n n
Y 4=4n (b) X c=cn
k_l k=1

2
Z(k 1)—§_jlk %1 "("*” —n=ton

n 1 1 2 n
=L - L_C.p=
k§](_+2")*(n+2")"_1+2" (b) k§1"‘ yn=c
n
k _in(n-t-l)_,,_.q
1517_"2 2 n
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35.

Jixh=sin x

TSAS T
Left-hand 1

i .
* t X
CE-T ey

36. (a)

L3

[ i) E ™
2 -0

I fin=sing+ 1

37.

38.

(b)

(©)

(b (c)
v ¥
fi) = sinx, fixi=sinx
~-TSISW TSYSE
Right-hand ‘[_._ Midpeoint 1[
4 — ’/T\ x : - X
:.\.:'Il-/_.ﬂ' €3 =T -
£U5% _t’, -;l,
(b) (c) .
: REN
15k L
: N J/ N
i , ST 1 .
= z 7 T T 3 T
05k 7 oSk 1
d flor=siax s | T fw=sinast

% —xp| =120 = 1.2, |xp—x|=]|1.5-1.2|=03,|x3 —x,| =[2.3-1.5] =0.8,|x4 —x3]=|2.6-2.3|=03,
and |x5 — x4 | =|3—2.6| = 0.4; the largest is || P ||=1.2.

Iy =xg] =|~1.6—(~2)] =0.4,| x; =x; |=|-0.5—(-1.6) |= 1.L| x3 = x, |=| 0~(0.5)|=0.5,

x4 —x3/ =[0.8-0/=0.8,and |x5 —x4| =|1—0.8) = 0.2; the largest is || P||=1.1.

39. f(x)=1-x*
b 4

16—

- 4

LetAx=10=1 and¢; =iAx =L, The right-hand sum is
n n n
n n 2
—c2)1_1 (LY | =1 2_;2
E(-e =22 (-4 ) -5 (-
L2 nnD@nt)  2pde3nten
" na,-z:ll 6n° 6n°
2434 L n
=1-"2%2 Thus, lim z(l—c,?-)l
n—wj=] B
2_3+L
= 1li _Znm(_1_1_2
',,‘1':;(’ 6 ) ba=a
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40. f(‘{‘) =2x LetAx=-3"—=-f; and ¢; = iAx =£. The right-hand sum
n n n
1 3)=3 8.3 183, 18 n0HD) _ontion
. lSElZC;(n) E]n n oy E] # 2 )
4 n .
3 Thus, lim ¥ &.3 = lim 9”2;'9" = lim (9+2)=9
2 nowi=] " " pseo n N300 n
1
T 1 2 M
f(x)=x%+1 LetAx =30 =3 anq ¢; = iAx =3 The right-hand sum is
n n A2 "oy
2 = 3i 3_3y (%
10 EI i +1)" i§1 (") +1J" HJZ( 4 +1)
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€ mia "
4 18+3"—7+92
2 =———"+3. Thus, lim Z(c +l)—
q n—»oo =]
1842142
lim (++3]=9+3=12.
n—»x
42. f(x)=3x LetAx:ﬂ= and ¢; = iAx = L. The right-hand sum is
2 _ 3 [ n(n+1)(2n+1)
137 (1)-% ()() 32 = 3 (recanen)
2
_2n°=3nt4n _ .Th 1 3
= = us, nl—?:n,}:l cf ( )
2+%+L2 5
=] o =&=]
o, 2 ] 2
43. f(x)=x+x% =x(1+x) Letax=L0=1 andc; =iar=1L. Theright-hand sum is
¥ S 2\L_y P Tl d
2 i‘_(—:l(cj+c' )"_Ei n (") noa EHH rzli
1 (n(n+l)) +L (n(n+1)(2n+1)) nt+ =0, 21 +3n +n
e p] 3 T e
& 1+1 2+%+"L2 n 34
=t~ This Jlr::ni);".](c,+c, );
1+l 2+2-+L2
& n " |=l,2_5
M ‘J‘_‘,‘;{[z){ & ||72%6%
44, f(x)=3x+2x* Let Ax =10 = %andc =iAx =L The nght hand sum is
Y z 211 3 3
Y (3¢; +2¢f |- (’+2 J = ZH»—Z:
5 f:l(' ')” i=l () =l "=
4 =3 (h‘("+1)) (H(HH)(ZNH)) In? +3n+ 2n% +3n+1
n 2 n 6 2n? 3n?
: 343 2+%+L
2 =t . Thus, lim Z(3c,+2c, ]—‘-
1 n—ec =] "
343 2+—+—2
= li _n T At (2342213
" ‘,f’_ﬂ[(z]{ 3 H 2t 6
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3 =1=0_1 = jAr=4 ioht- i
f(x)=2x LetAx—T— - and ¢; = iAx ".The right handzsum is
b L 3]L_" i3_1.—in'3_L("("+l))
A ng 26’ "—E:l 2(") ”_n“g‘]! _rf1 2
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1
fx)=x* -5 LetAx=2"CD =L and ¢, =—1+iAx=—1+1,
y n
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THE DEFINITE INTEGRAL
2 0 5
: J’O x? dx 2. _[_12x3dx 3. I_7(x2— x) dx
4 1
[ Lax ; - Va2t e

(a) I;g(x)dx=0 ) J-;gfx)dx=—f15g(x)dx=—8
5 5
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€ [714500 -8 de =4[ 7 de~ [ gx) o =4(6)-8 =16
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