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Math 248 130 Extra Credit: Name the lggdd male actor and the character he played

Spring 04 on the T.V. show “All in the Family”
Corroil O Conpe v zj‘;lwa/zd

Avcchie Dunl<e
————eeeee Do € Du SV

Section I -Answer “True” or “False” at the numbers to the right, or fill in the blank with the appropriate word.

36 points

1. The logical statement A .OR. B .AND. C is equivalent to A .OR. (B .AND. C). 1. [~ Ue
2. Mixed mode expressions are good practice when dealing with exponentiation. 2. |rue
3. Count + 1 = Count is a valid assignment statement in F90. 3. Fé( (v e
4. CPU stands for “Control Processing Unit”. 4, Ea [se
5. ALU stands for é v [:Hn :’Y\J’A’TC, (/o% e ( 2 N {*" ,

and the ALU is part of the CPU. 5. lrue
6. Prior to Fortran, the only option for programmers was to program in ,L'.‘a / S¢

machine language.

7. The decimal number 0.1 is a machine number on most computers. 7. Fz—z /j € v

8. In the study of round off error we found it useful express ﬂ(x) = X{(]+§ 2 ,where fI(x)is‘® ...
the machine approximation of x € R , where | é | < S

9. The name “bit” is short for b na fﬁ dig f?L , which is eithera_ora __-/:

10. One Kilobyte of memory is equal to 1000 bytes. 10. /Ca/ S€
11. In the Marc-32, the next machine number after 7 would be 7+272. 11. FQ [ se

12. The relative error in the Marc-32 single precision machine approximation to x with chopping
-23
would be bounded by the number ¢ = 2 7.

13. In double precision, you can be confident of 15 accurate digits. 13. E ; [S€

14. Letx =1.5,b,b, ---x 2" be a one-plus normalized real number. Then the distance between the two closest Marc-32
. -2 3
machine numbers is 2

15. Rounding, overflow, and underflow errors are due to a limited number of storage bits in the F /
mantissa in normalized representations of real numbers. 15, FalsS<
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12 points

1. List the output of the following F90 program.

PROGRAM sample
IMPLICIT NONE
CHARACTER(8):: ugh
REAL :: x=1.0, y=1.0
INTEGER :: 1=2, j=1

User input is the following:
WRITE (*,*) "Enter your M248 comment: "

- "
READ(*) ugh Oh-no, help!!
WRITE (*,*) ugh
WRITE (*,*) i
x=J-2%i
WRITE(*,*) x
x=3.0
DOi=1,2
j=x
y=7/; - I
WRITE(*,*)Y E(\Ler BOMY M?—"{Q EOMMJVI“- Oh‘ﬂol V]d Ve
DOj=6,5,-1 .
IF (x >= 0) THEN Ch-no
X=-j Z
ELSE
-3 OO0
WRITE(*,*) y 2. 00060
x=x+1.0 2 _ o000
END IF —g 00000
END DO ‘ -1 locos0.
Y. @00
WRITE (*,*) x ) 1 Qe pe
END DO ‘ ' Pro%rémocgr?lﬁeted
Press Enter to Continue_
WRITE (*,*) REAL() “4\ 0 oooo
STOP
END PROGRAM sample
- 2-1277 12 point
2. A. Determine the Marc-32 representation of the decimal number —285.75. (-1 SRV TR i 4 2° points
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3. A.Let xe Rand fI(x)represent the machine approximation of x determined by rounding. Also, 3
let & represent machine &, which is the distance between 1 and the next closest machine number.
If x,y € R derive what relative error there can be in the machine approximationto x+ y . 9 points
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B. The result in part A. can be used to demonstrate theoretically how machine addition of real
numbers can result in “catastrophic cancellation”. EXPLAIN.

Fhen —hare N m-\-e,‘/\\\'ﬁzlg 'Cj/ %{deU/VLA/‘J{?/( Y= C((//'/MVI((((
,//

h]
3

T x+?g\j()

41,0, \Qﬂu,‘l-’lb/\ XS\ : &?— i (UulA’ resuld (A larc’lg r‘é/(avl"ltf‘e» ¥

x+—uA,_ D
4. Convert (110011.1110101101101y; to decimal. i . 6points . .
(G 3. 72@0'4) = ox@? 43xg0r1x8 Lzxg i HO¥ T xS ¢¥gS

x(e* —cos(x)) x (x +x%+ X%y ‘{ X1 ,L,)

5. Find a way to calculate accurate values as x > 0 of f (x)=—-——2 2= 3 11 poins
1+x" -1
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[image: image4.png]6. A. Let ge C'[a,b]and let x € (a,b). State the result involving the condition number K and machine
epsilon ¢, which gives an approximate bound on the relative error in the machine approximation to g(x)
and list 5 main ideas in the derivation of this result. (5 pts. Extra Credit: Give the complete derivation
Jjustifying steps where appropriate, of this result on the back of this page). 10 points
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B. Apply your result in part A. to estimate the relative error in computing sin(1. 63563589672) on a five digit degt/w
2 & = /0"7' 7 points

EYY 2]
rounding machine. (What is machine epsilon now?!) X = [b didydsdyds | x /0
50 4,0 =p.10060 x 10t
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C. Use your answer to part B. to estimate the number of significant decimal digits in this machine
3 points

approximation to sin(1.63563589672).
Pl - : ~Y R -4
T B)/ - QA/ < 5.6 3jeiy x0T = 0.553/077-- %/0 <5 X0 m—

10 points- Algorithm MEREY §;: i
Even if you can’t solve the problem write a basic code so that you can get as many of the syntax points as posszble Zd points
Write an ELF90 program that will input a real number a and a positive integer k. If ~1<'a <1, the program should
estimate 1/(1-a) by calculating the sum of the first & terms in the Taylor series of f(x) = 1/(1~ x) about the point
¢=0. You should know this series, but if not, recall from Lab 2 that the Taylor series of a function f(x) about a point
- ,and forour f(x),

Section ITI- Programmlng 10 points - Programming Syntax

chas the form £ (x) = £(c)+ (@) (x - )+ L2 (x—e)? + LD (x = + L5 (x—c)
the n" derivative f”(0)=n! . If a =1, the program should return the message: INVALID INPUT : 1 is not in

domain. Otherwise, the program should return the value entered and the message: INVALID INPUT: divergent series
l:’ ROC"RAM _chﬁ\or_ﬁcr\'eﬁ _“" = | +¥ + % 4’)(3')- Xq"” s INO COMMENTS
m TS needed in program

TMPLICHT rMo M=
REAQAL:L .y SWM =00
TINTEGCER 10 W B
" ‘ waleer QU
vV 0y 8y "6 oAker @ it A | &
| ’ : ] alor
REWDMF) W asr R (K>0) ) * (Umt‘)i./h\f" K ferms Vt+hc;_—r30
WRATE (3% ,¥ WEnler anm 1 e
A ) Lo %4—(@)- S =a) "
8 Senets (x?(wrc;cm’m
READ ey y) K " o
TE((~ " \ag An D, (a6 &4)) THE |
| m \’\< SWN
Gum = sum + 0o%ex (L)
o .q‘p‘v ")K ).],erms “j

Do ‘ 3
EVD 'Tg/df Se ves C,Ialjro)( ‘{'O ]/ll‘)‘) nen * ”'Q_____________—______

WRITE K, ¥) “The
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L A‘\NR\ TE(x %) "ITNVALID Forul! 9 " y Ernd PRoGRAM @Ac&‘l
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