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sales lost is:

C = ANj + BNy
where A and B are constants, Njp is the number of back orders not
more than seven days old, and N is the number of back orders over
seven days.
Deliveries may be made every day of the year.
c. Draw a logic flow chart of a simulation program to operate for one

year, which the company might use to determine the optimum num-
ber of trucks to maintain in the truck fleet.



APPENDIX I: ANSWERS TO SELECTED EXERCISES

Section II

[ C FOR COMMENT

YSaTE FORTRAN STATEMENT
) sle|7 10 i 20 25 30 35 4 45 50 55 0 65 0 72
'C i EXERICIS‘E T4 1 1 1 1 1 1 1 I 1 L
414=3.5 1 DS TN 1 1 1 1 L 1 I I >
2 1B=2.694 , 1 1 1 1 1 i 1 1 L 1 1 !
3 [C=4A”8 | L L ) | ) \ ] ) ) )
A PRIMT. 20 3 4,,8,C | . | | . | L . | . . ﬂ
.n{ ST¢PI | 1 i 1 1 1 1 1 1. i 1 1
AR L | L . | L 1 L N L " 1
1 1 1 1 1 1 1 1 P | Ll 1 1 1
e . | EENERAL S\ GLUTLON | . . ) . . ! ) .
1| |[READIOC, A, 8 | ) ) ) ) | | \ ) N )
C =AH8 1 1 L L 1 1 L L L L 1 L
PRIMTZO,A,8;C s N N f [ L N i f N
6 78 1, . N L s L . L ! .
END | ] 1 1 1 L 1 1 L 1 1 L L
1 L ol 1 1 : 1 1 1 L 1 L 1
A“’/\//\/\_/_/\/\_/—\/‘\

Section 2, Exercise 2

(—— € FOR COMMENT

vouEees FORTRAN STATEMENT
1 5|67 10 15 20 25 30 35 40 45 50 55 60 65 70 72
c 1 EXE”'CISE |4 i i i 1 1 i 1 1 1 1
1 |READIO, A, 8 L L L L A . \ A | ) .
Ir(8)3,3,2 ) N . . . . \ . . . .
4 |C=AH8 \ ) ' L ) L ' L ) \ L L
60 T8 4 . \ L ) . L . L . . .
3 lc=4-8 . . . . . ) . . . . . .
4 |PRINT20,4,8,C | , , ) ) ) ) , ) ) )
oo 7% I | ' Lt 1 ) | ) i ) 1 L L
f”D 1 i 1 ] 1 1 1 1 1 1 1 L 1 N
L 1. 1 1 1 1 1 | 1 1 1 1 1
/\MMAI/\_,/\/—\_/_/\__/

Section 2. Exercise 4
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—— C FOR COMMENT

[¥ersenes FORTRAN STATEMENT
1 5|67 10 15 20 25 30 35 40 45 50 55 60 65 70 72
c \ £EXERCISE |5 I 1 1 L I 1 1 | L !
=1, 1 1 1 L 1 L 1 L L ! ] L
3 pﬂj/t/lrzo’ll 1 1 1 1 1 1 1 I | 1 Il
I=IAHI L L L | | | L 1 ! | L )
IF(1-100) 3,3,% \ ) | P : ) . . )
4 Sr¢pl ] i 1 1 1 1 1 1 1 1 1 i
END | . ; , ) . . . , ) ) , .
1 1 1 L 1 1 1 1 1 1 1 1 L
c n 1 A/’/ﬁn#fp Mﬂy 1 1 1 1 1 1 1 | Il |
1 1 1 1 1 1 1 1 1 1 1 1 i
28 2 1:=1,100 . . ) ) ] 1 | i L 1 L 1
A PRIMT 20, 1, ) N r . N L | ) L ) i
S 7474 ) . \ ) | . ) . . . \ .
[/I/D J 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 | 1 1 1 1 1 1 i
L~
Section 2. Exercise 5
— C FOR COMMENT
voTasemenTl FORTRAN STATEMENT
1 5(6|7 10 15 20 25 30 '35 40 45 50 55 60 65 70 72
C | EXERCISE T 1 1 1 1 i 1 i ) L
| |READZIO , 458, C L L | N L | N | L L "
2| |0 =8B%8-4#.0*A*C , 1 L ) ) 1 ) L ! |
3 LF(D) 8, 4% ) 1 ' 1 1 ) 1 1 L L
A \eppr1=-(-B+350RTF(2))/(2.0%A) . . . . . .
A |k#ST.2=(-8-508rF(D))/(2.0%4) _, i , 1 , , 1
6| |PRINMT 20,48, C,R06T1,RE687.2 ) \ ) L . . , .
7 é¢ Tl¢ 1 Il 1 1 1 1 i i 1 1 1 1 i
. g ’q{’qu’g/(lz'o*‘l L 1 1 L L 1 1 1 L [N
9 lemeix=-s0rR7F(C-)/(2.0%4) , . X . . . . . )
L5\ |PRINT20, 4, B, Cs REALSCMPLX D | ! . ! ! ; ! .
111168 78 1 . ) ) , . : ) ) ) . )
12| |Evd | . L L . . X L \ L . L L
1 L 1 1 1 1 L 1 1 1 1 1 1
L—~L]
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Section III

—— C FOR COMMENT

vSUmaeTlE FORTRAN STATEMENT
1 51617 10 15 20 25 0 35 40 45 55 60
£ L EXERCISE 4 ' 1 1 1 1 1 1
¢ . TRICENOMETRIC FUNCTIONS A \ .
N\7AN=SINA(X) /o5 F (%) , . s . )
Alcdrx=codsa(x) /s 1me(x) . . . . . .
3 |secx-2.0/cosF(x) . . . , A .
4 lesch=1.0/srmElX) . . ., \ . . \ .
(4 1 INVERSE TAICONBHETRILC FUNCTIONS , .
sl lasimx-aranr(x/sarTr(1.0-X%X)) . . . \
¢ 4cbsx-AaTanE (sarTe(L,.0-X"%2)/X) . . . .
7 407’4{x=ﬂf.4,4/F(1.,0/)(). 1 1 1 1 i 1 —l
H ASECX=ATANF(SARTE(L-O-X*%X)) . e " .
9| |Aesex-ATANF(1.0/5aRTE(1.0-%%X)) | N , .
\ HYPERBILIC FUNCTIFNS, 1 1 " 1
10 |szvuy=0.5(£xPF(X)-ExPFE(-X)) | . \ o o
11| |cOsHKX-0. 5P X )+EXPECX) ) L L 1
22| |TANKx = (EXPE(X)-£XPF(~ X))./(é'XP.F(X)¥EXFF(—X)) \ 1
1 1 ¢ﬂ 1 1 1 1 1 1 |l 1
1 [l‘f)(/’F(’(,) 1 1 1 il 1 P 1
1 52 ﬁ)(pf( lx) L 1 1 1 1 1
L TANHX= (£1~ fz)/(fﬁfz) . . \ o '
1 1 1 1 1 1 4 1 1 1
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EXERCISE 6

Generalized flow chart to compute F(x) = a1 x2 o+ azxn'l—-—-+a.n +1
READ
N, A;
I=1,2---,N+1

— ]

l

Set
I=1
F(x) =0,

Y

Compute Step
F (x) =F (x)-X + A; I=1+1

®

PRINT
X, F(x)
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Section IV

— C FOR COMMENT

e FORTRAN STATEMENT
1 51617 10 15 20 25 30 35 40 45 50 55 65 70 72|
A LEXERCISE 4 1 1 L 1 L 1 L 1 .
I-1 , 1 1 1 1 1 I 1 L L 1 L1
X=.03% \ \ 1 L : i | ) ) o L
SUM4=0.0 , \ L L L L N o L L L
SUMA4=0 .0 , L i ) 1 L 1 ' t ) ! ¢
1| |Y=2.0/(1.0+X%X) ; : . . . . . . .
68 1.8 (4,2)>1 , . . . . . . . . .
A |SUMY =SUMALY, ) \ | ) ) | L ) | ) s
- 1:=2 1 L I 1 I L AN ' I 1 1
é¢ TI¢ 3 1 1 1 i 1 1 1 1 1 1 1
2 |SUMZ=SUMBZLY | | : ! . ) L o ! L
e L2 L \ . \ by ; . . . . L
3| [ X=X+.25 | L ) L | N \ ) ) . )
IF(X|‘1-0)|1951[| 1 L L L L ' 1 L N
S |SUM=0.05/3.0%(1.5+4. 0*SUMY+2..0*SUMZ) | ) . \ !
PRINTZ0, VM L L L 1 L 1 1 1 L )
E”b 1 1 1 1 1 1 1 L 1 A 1 1
[ 1 1 1 1 1 1 1 1 1 1 1 1
——
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Section V

EXERCISE 3

The initial conditions may be used to complete the solution at t = 0.

Succeeding values for the variables and their derivatives may be obtained

by two-level iteration.
solution too{ =t + sin « t.

131

Set

o« o
n T T

v

Set
*
o q Tex i+l

Compute
Xp=Xp gt (g)n_'1 ot
Ya =Yool +(:_:’)n-ll o
dy & a2
(G- (?a%)n.x +(d?y)n-'1 ot

(a-p- -,

n

d dx
() -7 s,

O~

STOP

For each value of t, iteration is used to find a
The following logic diagram makes this clear:

Complete
initial solution 0
Let n=0,1, 2, 3 ---—- Dax
n=0 At
Step l-‘(-(]):a(i-t-sixmtitll
the1 =ty +AL ,
Set F'(e)=1-coseu, t
Ayt el e
0="n

i=0,1,2, 3, 4--n



Section VI

EXERCISE 2
Inverse is
-4 4 -1
4 -5 2
-1 2 -1
EXERCISE 3
X = 2
x2 =
Xg = 9
EXERCISE 4
Y.
37
31 |33
28 [29 |30

28 |28 28 28

28 |28 28 28 27

41

34

29

26

25

Solution is

X =3
X2 ==3
X3 = 2
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Section VII
EXERCISE 3

t=x—m = .0027 - ,0025 =1.0
o .0002

for t = 1.0, from table of probabilities
(¢ o]

2 f +2/2
Now.t e dt = .1587

2Ty 5
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BIBLIOGRAPHY

The Data Processing Bibliography (form J 20—8014) provides abstracts of
several excellent texts on numerical techniques, scientific applications
and related subjects in the field of data processing. IBM publications of
interest to the engineer include:

Prograrhmer's Primer for FORTRAN Automatic Coding System for the
IBM 704 Data Processing System (F28-6019)

Random Number Generation and Testing (C20-8011)

Flow Charting and Block Diagramming Techniques (C20-8008)
Introduction to IBM Data Processing Systems (F22-6517)

Inventory Management Simulation (E20-8063)

AUTOPROMT — Automatic Programming of Machine Tools (E20-6104)
Production Line Balancing at Westinghouse (E20-4037)

PERT — A Dynamic Project Planning and Control Method (E20-8067) |
Optimum Shop Scheduling and Machine Loading (E20-4044)

Quality Control (320-0955)

Improved Job Shop Management through Data Processing (E20-6071)
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