MATH 351, MIDTERM EXAM, FALL 2019

Name Student ID

e Write your solution to each problem in a readable manner. Circle your final results.
e Show all your work. Answers not supported by valid arguments will get little or no credit.

e Doing correctly Problems 1,2,3,4,5,6 will result in 100% credit of the exam. You can earn extra
credit by doing Problem 7.

Problem | Possible points | Earned points
1 10
2 10
3 10
4 10
5 10
6 5
7 5
Total 60
Some formula:
n > log, <b;a> -1,
Tn+l = Tn — Ma
f'(xn)
Ty — Tp—1

Tn4+l1l = Tp — f(xn)

fxn) — f(xn—l)’

Tpt1 —af < Clzy, — afP.
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Consider a binary floating-point system described as follows. A number z is represented approxi-
mately as x =~ ¢ - T - 2° where

o [f1 < F <14 then

B 1 if >0,
77 1 -1 if 2<o,

e = FEF-17,
Z = (l.ajagas)z (rounding to truncate)

e If £ =0 then e = —6 and = = (0.ajaz2a3)2 (rounding to truncate).
e If £ =15 then the bit sequence represents +oo (depending on the sign o).
Problem 1. (10 points) Represent the number 2.2 in this floating-point system.

Firdd, we converd 2.2 frm docined fystem Lo éz'mg SysTepm.

7220=2+40.1
2 = (19),
0.2 x2 =04 ~—~—50
O.lr K2 = 0-% — 0
04x2 =6 —> 1 0.7= (z).oo\\oﬂll0011--,.>Z
O.6xL =12 — L
0.2cL =604 — 0

Tl\LNS( Z,Z: CID O_Od__ll{?__ovl_lw....\Z.

e L\&\JL

q
2.2 = CI-OOUIIOOH----)_LXZ

(flxq'ﬁh\j T,//w_ ,{{U%”{'f"\j Pm'\a—tj
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Problem 2. (10 points) Let x = (1.101)y x 22 and y = (1.010)3 x 23. Perform the operations z + ¥
and z - y in the floating-point system given on the previous page.

£ (onpule Xty
x= (0.1101), 2
y = (l.oio), <2t
Soamming The nantrssa

0. 1\ al
+.0190

[0.0001

1
/]—l\{_lf\ )L+J — (lo. 600 Bz x2

=0.00000Lx2ﬁ

¥ CuwPIAJ[& Yy
Mviflﬂjrvj ch nmaLtsa

[-101
X1.olo
000D
l101;
6000
NEEEEE

10000010
213
Thus | 1:]:([0-000010>Lx2,

= G.ODOUoDL r2
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Problem 3. (10 points) Let f(x) = 2® + 3z — 1.

(a) Use bisection method (by performing 4 iterations) to find a approximate root of f on the interval
(0,1).

(b) How many iterations are needed to obtain an approximate root with error at most e = 1076 ?

G,= 0, 6.,:/, ;= 0%
> fmw)=-<  [=Do £lc)=06z¢ >0
S
_ + 4
~) A =R, b= G= 0.¢, ¢ = Z{(aﬁl,} = -’Z(o—(-a.r):au’
flw) - ~0.234:3%5 <o
q b
Lo
~ Cp=q 5 h=h =l - (a1 6,) = (OZs—HM) = 0.3%5
"
4, & by _ o
- 2 b [(e) = 01} o

Q}ng fle) = —0.0213..-.<0
- 4

~ dq=q b= b, 623 Gk =2 (021amt 0375) < p Y
|

Z\.Lﬂ-,{mfz‘l 'ﬂw, Fa-fv[ V\'JD‘{' aLaM—'t_ @

To jUJC G erfor &b rot &= fg’gl we hae/{

2 1437,(9&)—' J@m(%)«l ~ 1p.97.
s o
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Problem 4. (10 points) Let f be the function given in Problem 3.

(a) Write the iteration formula of Newton’s method.
(b) With 2y = 1, use Newton’s method to find the approximate root after 4 iterations.

) = €3]
«ff(L) = $a-+3
3
Z{O_K‘&jl’m ,(gfn/\_t,\j;\'_ Yooy = Yor— L 'f'glw—[
343
_ Z'lj £3%, -(nq} S - 1)
3 43
S O
0 1
1 3/6 :0.5
b-777... (——I/g)
] 7'9/50
¢

3
w t

3t +3



MATH 351, MIDTERM EXAM, FALL 2019 5
Problem 5. (10 points) Consider the function g(z) = 3z — x2.

(a) Solve for all fixed points of g.
(b) Write the iteration formula for the fixed point method for function g.
(¢) With zp = 1.8, find z5.

St 1=6(2) . Then 1:31—1,7/) which equrv. by In2=o0.
Thi euetim Vs two coidting : 2=0 aud x=2. Thesa are twp
fived poirts of .
THarcteon ,Fofm&;

Lo = J0w) = 37‘1'1_)L""’—'

|

0 |1¢

112,16

2 |8 144

3T OL2A51IS .-
4 | 1.8§2400- -
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Problem 6. (5 points) Draw a cobweb diagram that illustrates the fixed point method in Problem 5,
Part (c).

Problem 7. (5 points) Given that the sequence z,, in Problem 5 converges to 2 as n — oo, find the
order of convergence.

L
MV\—H = 37LV\ -%,

Suldeact Z,{rowl Loth Jides -

.

Yy = L= =t =2 = —(=Ylu)
o —(m-2)(2-1)
o —('L,L-"Z.)

Thus | }1-44'\'[_2/| < b

o

T/LL order @;{ C{T\/\Vﬂvﬁ-{,V\CL L (IL\U{{,WJ_ p= 1.



