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Program Title FOURIER SERIES(41C)
Contributor's Name . James HLEMay O -
Address 6500 Rampart #4 S . A e e
City . HouSton e StatE/Country Texas,U_§l:\ Zip Code 77081 R

Program Description, Equations, Variables .. An-y pe riodi Cf unct'lonmaybe wr1tten as asemes_

of sine and cosine waves by the application of the following formulas: =
~_RECTANGULAR-  f(t) = a,/2 +§.,(_.§_1c05(12ﬂtlT) + bisin(i2nt/T))
2/T [T #(t) cos(iznt/T) dt , §=0,1,2, ...

aj.

by = 2/T [ f(t) sin(iznt/T) dt , i
POLAR- f(t) = a5/2 + Fcysin(iznt/T + &;)
(32 + b;2)%

il

(2]
1]

N
"

; = arctan (ai/bi)_w

"
[}

where, period of f(t)

—te
1l

frequency order

=
i

number of samples of f(t)

Necessary Accessories I -41C, _Card Reader, (memory modules)

Operating Limits and Warnings __1he _value of N should be chosen to be more than twice the

highest expected multiple of the fundamental frequency present in‘the wave to be

analyzed or else it will cause alaising, i.e. the function will appear to be a lower
frequency. Because of the counters, N should be less than 1000.

Hewlett-Packard Library Program: Fourier Series (97) 00026D

Reference(s) L
This program has been verified only with respect to the pie given in Program Descripoon ii. User accepts and uses this program matenatl AT HIS OWN RISK. «n rekance soiety upon his own
nspection of the program matenal and without reliance upon any rep or P concerning the program matenal.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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Sample Problem (Sketch if Desired)

Compute a discrete Fourier series representation v m.f. g ; _;(;?\5
for the following 12 samp]es.' Select 7 frequencies é i?;gg 8 -1i§aa
(1 absolute termplus 6 harmonics). ‘ 3 E_éé{ 3 200

4 -12. 868 14 14,268
3 -7.738 1! 18,826
A 6 -11.888 B 1‘2 . 15.985
:E —-++++++++ -+ + F
(=) + B + + e+
£ o .
B T T T T T T e e e e e e e e
— :':-4 = o + -+
gé%?‘ T +++++++++++++++
e §§§3SE$EZEES§EZEEEEEEESEEZEEZZ;;E;Q;E
SOLUTION:
Input Function Display Comments
Assume program has already been
loaded and this is a new probiem.
N One memory module is used.
| SIZE 020 N7 (Set printer to NORM) i)
a =7
12 . 1MWWMR/S..;m:1WM FREQS=? .
7 . R/S J=? J_1s the first freq. order that
................................. 0 | RIS . Y1=2 is desired,
5 14.758 | R/S ¥2=?
17.732 R/S Y3=?
2o | R/S Y4=?
12 R/S _.Y5=? Input error
i | B Y4=? Delete last entry
| R/S Y5=7? %
-758 R/S Y6=2
il o R/S Y7=2
.=9.026. . | RIS e Y8=2
2 b R/S . _...Y10=?
_...14.268 RIS . Y11=?
~...10.026 | R/S oY1= . _ ,
A s . SELECT | -
e foo Coor RIS | AO=2.000E0 Display is shown by PROMPT,
~*R/S B0=0.000EQ The same number is in the X reg-
~R/S Al=15,00E0 ister, The PROMPT may be cleared
_R/S B1=1.000E0 by using [<] to view the X regis-
,,,,,, R/S A2=1.000E-9 ter and see more decimal places.
R/S B2=1.000E0 Step 170 can be changed to alter

__R/S A3=-5,000E0 the display in the ALPHA regis-
“R/S B3=1.000E0 ter. In this case ENG 3 1is used.
. .R/S A4=0.000E0 e e
e R/S B4=0.000EQ *If the printer exists, all co- i
- , _R/S A5=3.000E0 efficients will be printed; the
e _R/S B5=14.67E-6 commands are superfluous,

The printer uses ENG 9.
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(CONTINUATION PAGE)

Input Function Display : Comments
R/S A6=0.000E0
R/S ) B6=0.000E0
R/S =2
11 . . RIS 1 Y=10.026E0 _ _ t.=Y(t)
SYSTEM

CONFIGURATION “

FOURIER SERIES (41C) '
START DEG RAD GRAD SIZE zp
Y DELETE RECT POLAR t =>Y(t)

\

=

CARD

NOTES:

1. A maximum number of 6 frequencies can be used on the standard HP- 41C
with the program written as is.__Each _memory module would allow up_to

32 more frequencies. If necessary, subroutines could be split.on to _
different cards with some rearranging to_allow for more storage space.

2. The value of AO and BO that is displayed and stored in this program
1s_equal to ay/2 in the equations listed on page 1,
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USER INSTRUCTIONS
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FOURIER '
SERIES | SIZE:
Hp-a1c) 2F + 6
|steP INSTRUCTIONS INPUT FUNCTION DISPLAY
. 1 | SET STATUS ,
2 | Size storage (SIZE » 2xFREQS + 6) e SIZE
3 Load program .end press R/S R/S | N=?
4 | Input N (number of samples) N R/S FREQS=?
5 | Input FREQS (number of frequencies) FREQS R/S J=?
6 | Input J (frequency of f1rst coeff1c1ent) J R/S Y1=?
7| Tnput Yy, k=1,N Yk R/S Ykn
8 | If an input error is made in step 7 B Y, =?
press B and continue w1th input.
(Deletes last entny on]y) |
Mmé‘ Repeat step 7 unti] disp]ay'suows: SELECT
in To d1sp1ay coeff1c1ents for
J< i<d + FREQS use e1ther
RECTANGULAR form, C A]-=
” (w1th printer, R/S is superfluous) R/S B;=
o (assumes step 11b when comp]ete) R/S ¥?
" POLAR form, o
se]ect ang]e mode “”MbEGH N
_ o -
GRAD | d
Setect Polar form I
"(with printer, R/S is superfluous) R/S Ai=
(assumes step 11b when complete) R/S =?
11 |a. Compute a value of Fourier Ser1es @t HE “ =?
b. Input t t R/S Y=
C-}For new t, repeat step 11b. |
12 | For new problem, press a, go to step 4 av
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~ FOURIER !
Oe7 097 RaiC SERIES 4
STEP/ KEY CODE STEP/ KEY CODE

INE  KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS
@1¢LBL "FOURIER" 1 INITIALIZE 51 RCL 68
B2¢LBL a ; ' 52 7
82 CLRG ! 53 P-R
84 “N=2" {Nusber of samrle points 54 ST+ IND @4
85 PRONPT 55 XY
85 STO @8 —_——— 56 1SGC 84
87 "FREQS=2- {Humber of freauencies 57 ST+ IHD 04
B3 PROMPT ; 58 ISG 84
B9 5T+ X ; 5967682 000 |
18 570 81 : ———— 68 TOME 5 End of computation
11 =J=2= Freauency of first order 61 FL? 85 Proceed?
12 PROMPT | coefficient 62 156G 85 © IHext samele point?
13 ST+ ¥ 63 GTO 88 ————
14 ST0 92 ] ——— 64 "SELECT" : End of sameles
15 RCL @8 1Set sample counter 65 PRONPT |
16 1 E3 i 664LBL € RECTANGULAR
17 7 | 67 CF 81 :
18 1 f 63 GT0 B4 0 e
19 + ’ ‘ £9¢LBL B : CORRECT
28 STG 85 P 78 -1 Delete last entry
21¢LBL R i DATARA ENTRY 71 ST+ 85
22+LBL 98 | 72 ST« 83
23 CF 85 : 73 S5F 85
24 =Y 461088
5CF 29 75¢LBL 83 ANGLE MODE
26 FIX @ ‘ 76 188 SUBROUTINE
27 RARCL 85 77 208
28 “k=2" ] 78 FS? 42
29 PRONPT Promet Yk 79 10Y
38 ST0 43 —_———— 88 RDH
31+LBL 81 Set storage counter 81 PI
32 CF 86 82 FS7 43
336 83 X(OY
34 RCL 81 : 84 RDH
353 85 RCL 84
36 + 86 6
37183 87 -
‘s 83 INT
39+ 89 RCL 82
48 5TO @4 e 99 +
41¢LBL 82 ] SUM LOOP 91 *
42 XEQ 83 92 RCL 88
43 ¥=8? 93 7
44 SF 86 94 RN e
43 RCL 85 95¢/BL D POLAR
46 INT : 96 SF 81 ————
47 = 97+LBL 94 Set storage counter
48 RCL 83 98 &
49 FC7C 8% 99 RCL 81
58 ST+ % 188 5

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix E n
67 or 97 "OWNER'S HANOBOOK AND PROGRAMMING GUIDE " for exact keystrokes
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.FOURIER f
Oe67 D97 Ra1C SERIES !

STEP/ KEY CODE STEP/ N KEY CODE

LINE  KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS
181 + 151 RCL IND 64
182 1 E3 132 #
183 / 133 307
184 + 154 156 84
185 570 84 —— 155 RCL IKD 84 |
186 8 Set coefficient counter 136 * |
187 ST0 83 —_——— 157 + 1
188¢LBL 85 DISPLRAY LOOP 138 +
189 RCL IND 84 139 156 84 j
118 156 84 168 GT0 87 i —_————
111 RCL IND 84 161 =y=" {Display Y(t
112 300 162 ARCL % |
113 -p° 163 GTO 86 Set for ancther example
114 FC7 01 Rectanguliar? 164¢LBL 88 fm—_————————_
115 670 85 ‘ ———— 165 FIx 8 DISPLAY
116 =C- 166 ARCL 82 SUBROUTIHNE
117 20¢ 167 “p=" 5
118 R-P ———— 168 F5? 55 {If erinter...
119+LBL 85 169 GT0 89 j' —_—
128 XEQ 88 fi or Ci 178 ENG 4 ;
121 g 171 ARCL X ,‘
122 FS7? 81 Polar? 172 PROMPT ;
123 =4= 173 RTH (Cont inue diselay
124 3O 174¢LBL 89 : —-———=
125 ¥EB 68 Bi or (i 175 ENG 9 Print all coefficients
126 156G 83 176 ACA
127 XOY (No operation) 177 ACX i
128 156G 84 178 PRBUF |
2 ¢v0865 \__ 179 .EHB. e
138+¢LBL E t =+ YCt) T
131 -1=7"
132 ENG 4 —_——
133+LBL 85
134 PROMPT Proaet T=7 or Y(t)
135 £70 83 _
136 6 Set storase counter
137 RCL 81
138 3
139 +
148 1 E3
141 /
142 +
143 5T0 84 e
144 8 SuUM Laap
145¢1BL 87
146 XEQ 83
147 RCL 83
148 *
149 |
158 P-R

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specitic information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix € in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
R88 Number of sameles | size 2F+6 TvoT.REG. 51 +2F USER MODE
R81 2 x FREGS ; ENG FIX sCl . ON X OFF . ..
RB2 2 x J - DEG . X _RAD ... GRAD . . ..
RA3 Yk, t o Initial SIZE can be 018 for status card,
R84 Storase counter Ii - T FLAGS
ggg ggefhmem counter # SIC_ SET INDICATES CLEAR INDICATES
RA7 BA " Al #  POLRF RECTRKGULAR
RES A1 - A5 #*  Delete entry Proceed
Ri8 A2 e 21 5 Printer enable . Printer disable
RI1 B2 ey 2 #  Radix ; No radix
RiZ2 A3 g 42 0 Grads mode Dearees or radians
R13 B3 .1 43 € Radians mode Dearees or arads
R14 N4 by *  Printer exists * Mo erinter
RIS B4 !
Ri6 RS * Prgoras controlled .
Ri7 B3 ; f
Ri3 A& i *
R19 Bb {
R28 A7
RZ1 B7
R22 A2 )
R23 B8 )
R24 A9 ?
R25 B9 ?
R26 A18 |
R27 Bi8
R28 Ail :
" R29% Bil ‘
R38 ... : -
R3 ... b
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
=12 DEG -
.. —13 RAD o
- =14 GERDN ;
—-15 SIZE s
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Brogram Title FOURIER POWER SERIES (41C) o
Contributor's Name ~ James H. LeMay
Address 6500 Rampart #4
City Houston State/Country Texas, USA Zip Code 77081

Program Description, Equations, Variables 1111S Program is designed to convert the coefficients
on the FOURIER SERIES (41C) program to a trigonometric power series form developed
on the next few pages. The purpose of the conversion is to make a faster curve fit
equation. It produces the exact same results as the former, but the empirical equa-
tion has to calculate only one single trig function (no matter how many frequencies)
while the rest iS basic arithmetic reducing the time of calculation to a mere frac-
tion . Conversion, however may take some time - progressively longer the greater
the number of frequencies. For example, a seven frequency function takes 40 seconds
to convert while one with 40 frequencies will take 15 minutes and 80 will take about

an hour. When the conversion is made, it is worth the time, especially if several

calculations are needed on the empirical equation.

Necessary Accessories HP- 41c, Card "eade'“; Q_ptiona]; Memory Modules, Pﬁn.ter
Operating Limits and Warnings (1) The FOURIER SERIES (41C) program must have J=0.
(2) This program is 8 registers longer than FOURIER SERIES (41C). Transferring

the "test" routine to another card will make room if it seems that data storage
will be a problem for you.

Reference(s)  Hewlett- Packard Library Program: Fourier Series (97) 00026D

This program has been venfied only with respect to the numerical example given in Program Description Il. User accepts and uses this program material AT HIS OWN RISK, in reliance solely upon his own
inspection of the program matenat and without rerance upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL, INCLUDING. BUT NOT LIMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WiTH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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USE THE FOLLOWING MULTIPLE ANGLE RELATIONS: (Let x = ﬁ-360)

cos

fa—y

sin

> W >
-

Ccos

[ve]

sin

Cos

> W

cos

o

sin
cos
sin
cos

sin

> W > I

cos

e~

sin

oo m> ~J ~J [=)) (=) (8] wn L o+ w w N N

Ccos

(=~}

A9 cos

B9 sin

sin ix
cos ix

2x
2X
3x
3x
4x
4x
5x
5x
6x
6x
7x
7x
8x
8x

9x

9x

A1 COS X
B1 sin x

. 2
A2 - 2A2 sin x
232 cos X sin x

. 2
A3 coSs X - 4A3 €O0S X sin"x

3B3sin X - 4B3 sin3x

. 2 . 4
A4 - 8A4 sin~x + 8A4 sin x
4B4 cos x sin x - BB4 Ccos X sin3x

A5 coSs X - 12A5 COS X sinzx + 16A5 cOS X sin4x

5B; sin x - ZOBssin3x + 168, sin’x

. 2 . 4 . 6
A6 - 18A6 sin~x + 48A6 sin'x - 32A6 sin x

686 cos X sin x - 3286 CcoSs X sin3x + 3286 COS X sin5x

A7 cos X - 24A7 cos X sinzx + 80A7 cos X sin4x - 64A

3 . 5

/B4 sin x - 56B, sin"x + 11285 sin”x - 64B, sin’x
Ag - 32Ag sin’x + 160A, sin*x - 2661 sin®x + 128Ag sin°x

888 cos X sin x - 8OB8 cos X sin3x + 19288 coS X sin5x

- 12884 cos x sin’x

A9 cos X - 40A9 cos X sinzx + 240A9 cos X sin4

+ 256A9 cos X sin8x

3 . 5

989 sin x - 12089 sin“x + 43289 sin™x - 57689 sin'x + 25689 sin”x

2sin(i - 1)x cos x - sin(i - 2)x
2cos(i - 1)x cos x - cos(i - 2)x

7 cos X sin x

>

Page 2 of 11

6

X —'448A9 cos X sin6x

9
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FOURIER
POWER SERIE

PROGRAM DESCRIPTION I

xcuts bag = ( -+ 4 g 962) XGuts 01| 8
xquts Sgg = "o+ By gar) xguis 6L
X, uLs Lyg ( o+ + 09 9/6 + Lg 49 ) X, uLs 819
Xguis Mmm ( L w< 952 + M< 2 ) Xguis L s
X uLs qmm ( U4+ mm 28y + @m 211 +.¢m 91 ) X ULs 9]¢
X uLs mmm ( ] 4 N< 091 + m< 8y + m< 8 ) X, uis §|¢
XcuLs Nam ( o+ wm 021 + mm 9§ + ¢m 02 + Nm v ) X ULs vl2
X ULs “dg ( Ct+%y 2 +7V8T +v8 +°%VZ ) X,uts €1t
xuts lag = (" +% 6 +fg7 +% s +% ¢ +lg ) xus 2 |o
xw:.& X $0d mn_< ( o+ m< 952) xm:.—m X S02 01l 8
xN:_m X S0D Mwn_< ( o+ wm 821) xNEm X S02 612
Xquts x 509 Ly = ( "+ Sy gpy + Ly b9 ) xguis x 509 - |8 |9
xmc.& X S02 m..._< ( Ut o+ wm 261 + mm 2€ ) xm_:m X S0D L 1§
X uts x s03 Sgy = ( e By opz e Ly o + v or ) xuis x s00 49|y
X ULS X 500 LA, ( ++8 08 +%z +%g ) X ULS X SOD - |G |¢€
X uis x 503 fqy = ( ra oy +fvvz +Svar + 8y ) xusxosoo -z
X ULs X s0d Sqy ( ...+wmw +mmm +wm¢ +Nmmvx5mxm8 €1
xsootgy = (~+8% +ly 4%  +&% L ly ) X s00 +|2 |0
on_< A...+m< +o< +¢< +N< +o< ) 11]-
y 100 €100 2100 1100 00 o|m

= (A 3

378Y1 NOISYIANOD &
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PROGRAM DESCRIPTION I eue 4011,

The coefficient values in each column are:

AP, BP,
col 0 | 2F 2"
Col 1 | 2F(F+1) . 2F (F+3)
Col 2 | 2F(F+2)(F+1)/2 2F (F+5) (F+2)/2
Col 3 | 2F(F+3) (F+2)(F+1)/2-3 2F (F+7) (F+3) (F+2)/2-3
Col 4 | 2F (F+4)(F+3)(F+2)(F+1)/2-3-4 2F(F+9)(F+4)(F+3)(F+2)/2-3~4
Col 5 cee

For any column, C, the coefficients reduce to the following formulas:

col ¢ | 2F(F+c)1/(Fic) 2F (ree)1/(F1ICH)
) 1+ (2¢)/(F+1)]™"

NOTE: 1. The subscript i is the frequency order on the 41C FOURIER SERIES

program.

2. The substript n is the frequency order on the 41C FOURIER POWER
SERIES program. For all practical purposes, n=i.

3. In the conversion table, F=n - 1.

4. While the conversion is being calculated, the display on the calcu-
lator shows n + 1.

5. Whenever there are 50 frequencies or more, the program has to use
Forsyth's formula for N! which is:

Ln N! = Ln(2m)% + (N + 3)C Ln(N2 + N + 1/6)% - 11

EQUATION FORM:
The final form for the Fourier power series in equation form is:

Y(t) = APg + APy cos x + sin x (BPy + AP cos x + sin x (BPo+ ...))

PROGRAMMING FORM:

1. For comparison in time, a ten frequency function takes 17.5 seconds
on the FOURIER SERIES program by indirect storage recall, but the
same function takes only 6.2 seconds on the POWER SERIES program,
Both functions were timed using the "test" routine on each program.
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PROGRAMMING FORM: (Con't)

FOURIER
POWER SERIES

PROGRAM DESCRIPTION I

Page

2. For direct storage recall which is faster by 50% more, use the fol-

lowing form if you have sufficient programming room.
is timed for 3.5 seconds.
mode and t is in the X register.

on page 11.)

@14LBL ~TEST*

82 RCL 8a
83 /

84 368

83 %

B |

87 P-R

88 570 85
B9 X{¥Y

18 STC 84 ]
11 RCL 25
12 *

13 RCL 85
14 RCL 24
13 *

{6 + .
{7 RCL 23
g +

19 RCL 94
28 =

21 RCL 22
22 RCL 85
23 %

24 + =
25 RCL 21
26 +

27 RCL 84
28 *

29 RCL 2@
38 RCL 85
31 =

32 + _
33 RCL 19 7]
34 +

35 RCL 04
36 =

37 REL 18
38 RCL 85
39 =

48 + _
41 RCL 17 7

42 +

n=2§8
n=7
n==ao

43 RCL 84
44 *
45 RCL 16
46 RCL 85
47 ¢
43 +
49 RCL 15
59 +
51 RCL B4
52
53 RCL 14
54 RCL 85
55 *
56 +
57 RCL 13
58 +
59 RCL 84
68 *
61 RCL 12
62 RCL 85
63+
64 +
65 RCL 11

66+

o7 RCL 84
68 =
69 RCL 18
78 RCL 85
71
72+
73 RCL 89
74+
75 RCL 84
76 %
77 RCL @8
78 RCL 85
79+
g8 +

81 RCL 86 |

82 +
83 RTH
84 .END.

I

The program
(Assume a ten frequency function in DEG
Data registers correspond to listing

5 of 11 J
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Sample Problem (Sketch if Desired)

Convert the data from the example problem in the FOURIER SERIES (41C)
The conversion assumes you are using one Memory Module.
Determine the new coefficients.

program.

SYSTEM

CONFIGURATION 2 (MM)

4 CR

FOURIER POWER SERIES (41C)

CARD DEG RAD GRAD
COEF.
SOLUTION:
Input Function Display Comments
| At Teast steps 1 to 9 have been
R ) o “ completed on FOURIER SERIES (41C)
Load Program | = | FREQ 1 ... FREQ 7 | (Auto execution)
e eee T=2 | Conversion completed R
; .. e AP0=2,0000EQ i
~*R/S | BP0=0.0000E0 BP0 is superfluous
R/S | AP1=13.000E0
____________ R/S | BP1=4.0001E0
R/S I AP2=1,9999E0 | ~
R/S ... | BP2=-2.000E-9 | Display is _shown by PROMPT
_____ R/S | AP3=-16.002E0Q which may be cleared by using the
~R/S BP3=-4.0003E0 backarrow to view the X register
_R/S | AP4=0,0000EQ and see more decimal places. Step
R/S | BP4=0.0000E0 ~ ~~ "| 226 can be changed to alter the
R/S AP5=48.003E0 display in thewALPHA"regi§§§rgwln
R/S BP5=234.66E-6 this case, ENG 4 is used.
""" RIS AP6=0.0000E0 | o .
e ... R/S | BP6=0.0000E0 | *If the printer exists, all co-
) . RIS . T=2 | efficients will be printed; the ~
om0 __R/S | ¥Y=10.026E0 | R/S commands are superfluous.
R o o o (For the coefficients, the prin-
ter uses ENG 9.)
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USER IN STRUCTION S

[

For a new curve, return to FOURIER

Page 7 of 11
FOUR I ER
POWER SERIES ?
: . SIZE:
(HP-41C)
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 | Complete at least steps 1 to 9 on
FOURIER SERIES (41C) program.

2 | Optional: Record data WDTA RDY kk OF nn

3 | Load FOURIER POWER SERIES program FREQ 1...
(auto execution)* (assumes step 5b) T‘

4 | To display coefficients C  APi=...
(with printer, R/S is superfluous) R/S BPi=...
(assumes step 5b when complete) R/S T=?

5 | a. Compute a value of Y at t E T=?

b. Input t (program assumes DEG mode) t R/S Y(t)=...
c. For new t, repeat step 5b
6

SERIES program.

* This step assumes there is room for

the extra 8 registers required on the

new program. If TRY AGAIN is dis-

played:

a SIZE aga1n to m1n1mum requ1rements,

b Or, add a memohy modu]e and SIZE

again,
c. Split the program onto two cards.

(See operating limits)
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FOURIER
Oe7 D97 ®R41C [ 5F 1! POWER SERIES ;
STEP/ KEY CODE STEP/ KEY CODE
LINE  KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS

" BI+LBL "POHER" CONVERSION 3 Initialize

82 OF 85 2 5¢ ST+ &7 ]

B3ICF 21 : 53 SF 86

84 CF 79 : o4 GTO 85 |Go to START

85 FIZ @ S5+LBL 82 [---————————-
86 “FRER 1- ‘ 56 I15G 87 ]l CALC. POWER
87 AYIENW —_———— 57 69 | COEFFICIENT
88 RCL a1 Coefficient counter 53 RCL 84

89 5.84 for APG 59 RCL &5
18+ 68 +

i1 1 E3 61 INT ) :

12 / 62 1Y? |18 HIY69...

136 63 670 83 i ————
14 + od FACT . {Use FRCT

15 S70 82 ] ——— 65 RCL 84

16 RCL 81 Freauency counter 66 INT

17 2 67 FACT

18 7/ _ 63 7 ]

19 LASTY 69 GT0 84 ? —_————
28 - feeLBL A3 Use Forsyth's foraula
21 1 E2 71 ¥EQ @3 |

22 7/ 72 RCL 84

23 ST0 84 ——— e 73 INT

24 8.2 Storase counter 74 ¥EQ 83

25 ST0 83 ——— 75 -

26 CLY 76 £ —_————
27+LBL 4B Loor for RAPB 77+LBL 84 Cont inue

28 RCL IKD @2 78 RCL 85

29 + 79 INT

38 156 a2 88 FACT

31 GT0 &8 81 s —_————
32 510 86 Store fPA 82+LBL 85 | (START)

JaelBL et 832

34 “FReR - COEFFICIENT 84 RCL 84

35 RCL 84 LOOP 85 INT

362 85 Y1X

37+ 87+ ZFL(F+CYI7FICT]
38 RRCL X 88 RCL IND @2 '

39 AVIEH Display freauency 89 XOY

49 LASTY _ o9 *

41 + 91 RCL IND &7

42 IHT 92 LASTX

43 ST+ X 97 %

44 RCL 82 94 F5? @9 If odd freauency...
43 FRC 95 X(OY

46 + 96 RCL 94

47 STO 82 97 INT

43 ST0 @7 —— 95 1

43 .1 Column counter 93 +

38 570 45 _ 188 RCL 85

Note: Aefer 1o "ﬂP-dlC OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for speciic information on keystrokes. The Function Index is found at the very back of the Handbook. Reter 1o Appendix € in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes
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PROGRAM LISTING Page 9 of 11
FOURIER f
Oer Qe ®wac POWER SERIES
STEP/ KEY CODE
LINE  KEY ENTRY COMMENTS KEY ENTRY  (67/97 only) COMMENTS
181 INT 151 368
182 ST+ % 132 =
183 X{3Y 153 1
184 / 154 P-R
185 1 155 ST0 @5 Cos (368t /H)
186 + 156 XY
187 * 2L, JLH207¢F+ D] 157 ST0 84 Sin(368t/H)
188 0¥ 158 RCL 81 LT
109 ST+ IHD &3 ZAPn 159 5.887 Set storage counter
118 FS? 84 First time? 168 +
111 STO IHD 83 161 STO 83 ————
112 156 83 162 @
113 XY 163¢LBL 87 SuW Loop
{14 ST+ IND 83 ZBPn 164 RCL IND 83
115 F57C &6 First time? 185 +
116 570 IND 83 166 RCL 84
117 1 167
118 57- 83 168 DSE 83
119 ISG 85 169 RCL IND 83
128 156 @2 More coefficients? 178 RCL @5
121 6102 b 171 »
122 RCL B4 Sian for APn 172 +
123 4 173 DSE @3 finother frequency?
124 MOD {74 GT0 &7 —_————
125 2 175 RIL 86 Rdd APa
126 - 176 +
127 CHS 177 *y="
123 SIGH 178 ARCL ¥
129 ST+ IND A3 e fv9cmges
136 I5G 82 Sian for BPn 180+LBL 83 FACTORIAL
131 FS? 85 181 ENTERt SUBROUTIHE
132 CHS 132 xt2 (Forsyth's foraula)
133 57 IND 63 ——— 183 LASTH
134 156 83 184 +
135 FL2C 85 Even-0dd fla9 185 &
136 5F 85 166 1%
137 1SG 84 Hext freauency? 187 +
13Bewost 188 SGRT
139 8 Set BPA=B 189 LN
148 STO @7 ——— 198 XY
141 SF 21 Conversion coapleted 191 .5
142 BEEFP @ 0 e 192 +
143+1BL E t 3+ Yd{t 193 &
144 =T=2- —_——— 194 LASTX
145 ENG 4 195 -
1464LBL 85 Diselay T=? or Y{1) 1% RTH e ___
147 PROMPT Calculate ¥(1) 197+LBL DISPLAY
143 RCL 28 198 RCL 81 COEFFICIENTS
149 s 193 2 Set freauency counter
158 DEG 08 7 B

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appenchx £ 1n
67 or 97 ' OWNER S HANDBOOK AND PROGRAMMING GUIDE * for exact keystrokes
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Oe67 097

STEP/

LINE KEY ENTRY

® 41C

KEY CODE
(67/97 only)

PROGRAM LISTING

FOURIER

POWER SERIES §

COMMENTS

STEP/

LINE

KEY ENTRY

KEY CODE
(67/97 only)

9,

Page 10 of 11

COMMENTS

281 1

282 -

203 1 E3
204 /

205 STO 94
206 6.4
287 570 83
263¢LBL 29
209 *AP*
218 YEQ 18
211 *BP*
212 XEQ 10
213 156 8¢
214 CT0 89
215 G0 E
216¢LBL 18
217 FIX 8
218 RCL 84
219 RHD
228 ARCL X
221 “k="
222 RCL IHD 83
223 156 83
224 F5? 55
225 610 1
226 EHG 4
227 ARCL X
228 PRONPT
229 RTH
238eLEL 11
231 EHG 9
232 ACA
233 ACX
234 PREUF
235 .END.

Set storase counter

BISPLAY LOOP

Arother frequency?

DIspLAY
SUBREOUTINE

If erinter...

Continue displar

Print all coefficients

Note: Reter 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handbook Retfer to Appendix E in
67 or 97 OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes
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FOURIER |
FOWER SERIES |

Page 1] of

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

STATUS

Réa
Rai

Humber of sameles

2 ¥ FREGS

RA2 G1 coef. counter

I size 2F+ 6
ENG
DEG

TOT. REG. 59+ 2F
FIX . sCl o
RAD ... GRAD

USER MODE
ON _X..OFF

k83 Storase counter

R@4 Freq. counter, Sin

R85 Coluan counter, Cos

#

FLAGS
SET INDICATES

INIT

S/C CLEAR INDICATES

RO APS —
R87 Bi coef. counter .

RA% EP1
Rid

RES APl o

Ri1
R12

Br2

R13 8P2

R14 AP4

R15 BP4

85
e

a3
<

&3

=4
N}

0dd

First time
Printer enable
Radix

Printer exists

Even

ffter first time
Printer disable
Ho radix

No printer

¥ EEEE

* Prosras conirolled

k16 APS

Ri7 B8P3

R13 aPs i

R13 BPE

R28 fP7

R21 BPY

RZ2 APZ

R23 BPE

R24 AP%

R25 BP9

R26 RPiB

R27 BF18

R23 AP1I
k23 BPi1

R32 ...

R31 ...

ASSIGNMENTS

FUNCTION KEY FUNCTION KEY




FOURIER SERIES USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 00833C OF 2
P° "GRAM REGISTERS NEEDED: 44

ROW 1 (1:2)

ROW 2 (3:7) | |
ROW 3 (7: 13)
ROW 4 (14 : 23)
ROW 5 (23 : 28)
ROW 6 (29 : 38)
ROW 7 (39 : 48)
ROW 8 (49 : 57)

N
ROW 9 (57 : 63)
ROW 10 (64 : 68)
ROW 11 (68 : 74)
ROW 12 (75 : 81)
ROW 13 (82: 93)
ROW 14 (94 : 102)
ROW 15 (103 : 112)
ROW 16 (113 : 120)
2OW 17 (120 : 126)
ROW 18 (127 : 132)







FOURIER SERIES USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 00833C OF 2

ROW 19 (133 : 143)

ROW 20 (144 : 153)
ROW 21 (154 : 161)
ROW 22 (161: 167)
ROW 23 (168 : 175)







