MST 352/652
Homework #7

Due Date: March 5, 2019

Problems for everyone
1. pg. 185-186, #5.1.1-5.1.3, #5.1.5-5.1.7.



.Hovucwork #* /
#5.1.2

("\‘UBC the cendered difference formula Witk Step sizes h=, ',~0',00!,

+° aPrr0¥:Ma+( 'I’“\(, dt"‘tV“{\vf Ul(l) 6‘ +he ¥0"0W‘V7, ‘FU”C"’!‘
a.) %1

b.) A
xr

A) Cosix)
é.) +«n*"()<).

So\v+ion:

) Ler $00)= X1, Them,
Iy =)t~ (et | g

ons

AN
Tkws%“' for k:,l',ol,,om' +he aPProx{mo+~‘vns are 72vcn b/,'
Y=4 o4
~1 0004
~%00000%

(., ) We can 3ge¢ tHhat +he errer 7r.w$ ke l‘\L
b) LC“’ ';{X')': EL;:,TL\CNI

() Ty ANy S
£'M\Y= 1+ G \+(x-m*)/2"\ +0(h*) |

= $(\)-4499875

7~=.49994999375S
~~4%99999999499 875

d)Let $(x)=¢ostx) Then,
$ V= Cosliwn) = Cos(ion) + o),
Zn

= $ 1)~ 80049
~-3¢1457
e)ler Sx)=+ar' ) Then,
FOY = +av (1 +h)—tan' (1 ~h)

7h

=2 3500931
8.50000%
~:500000.




#5.1.3

Appro\t mate the second derivarve L) of +he fomerions in 51,2,
US!I\]’ Ceu-\-crul A + Ceren ceS w Ha b=, l 0l,. 001

:plol- ion , ‘

A)Ller Sxy=xT Then,
S0 = (xah )t 2x‘f+lx—h)"+ &(n")
h*

=5\ V202
3 ”:-::12.0003
~12.000602

b) Let $x)= tr Then

F74 - _ 1 ! & 2
> 6+uw FEuE +u-v\)=)/ h+0Ch")
"':}-?"(l)z. %47

~|l“‘l‘l 1497

dIler §i)= Costx). Then,

$')= ¢ L) = 2 Cos 1) 4-cos(l-h) rOlh")

hz_
=25 UM, 53985
- SHp21F
R=-.54%0302
€.)Les FX)= -\-au'h()'ﬂ\cn
e Lo ) = 240 (1) 440 1) +Giln).
hL
5=~ 49999, ..

- 800000, ..
~—=.500000..




[ ] ]

#5.1.5

Fiad a Finte difberence bormola For Vx) 05'07 the peunts ¥, x+h, Xr2h,

%hm— VS +he orde of yovor a"rox wa +ion Tes+ yovr ool ‘9)’
i -OMPMN'“V} e S(.(ond dervod e o€ vix)= e)‘ o+ x=| ahd X-—D,

olp+\ OV\

Taylor ()(Pa,\)‘m it Hollews Pras:
D)= ul) + 0" + 4+ v (X)W + -z-v"’cx)h’f— -
L{x2n) =)+ Zu'lx)h-rz u"l)()k + ly"’(x)k } .-

=2 Lotan) =0 lx42h) = D(x) = ") + @12

= 0O)=P(K) = 2u(¥rh)+LIx12h) +Oth)
hl

® v+ follows +hat
*_e(}\‘ﬂ.h) ‘\'@'a«)

T‘\trc\cvrc i+ V(X)=¢e?*
U"(x)= ex ze(xwo

hL
=>0")=123 2005 U2 07104

| “Vb.¥656 " Vo)== 2.00070

( 16,3442 D"bY% 1 ppoO)
l:H:S .

USing +he Foncrion Values )

une a L{x), vlxrh) U(&-}-)k), Constrvet o numenieal

aPPY"&"‘“*W“ Yo the der va-hvc' v 'lx). i

Sulvotion'

Tayhr CXP“'\J'"? i follews +wat!
Ux+n)= v(z)+ v'lx)hé'-’- L OOh" +-‘;u”’(x)h3+...
U3h)= L)+ 30 I + &v'«m. + 2Zu"x) W
= Qolt+n) ~ux+3h)= Zulzﬂ)—réu'(x)h + &)

= ()'(&)=-3U(x)+q;)($+h)—l)‘gﬁ'3\“> -f—O’Ch")'
N




FE5. 1.7

| Answer #5,1.6, for +he second derivarive L),

jo!gﬁon:
Taylor expanding it follows, +hat

Ulxan) = b ()4 px)h + Lo+ L0 0 W
L I3h)= 0 2) + 30 D)+ 30700+ B2 v ix Yt ..

=>3000n) ~U W)= 20 00) = 3 U)W+ O L nY)

= )= Zv (XY= 3ulxtn) 0 (x30) o).
It




