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Abstract — 50 Word Maximum _Lhis program computes the area of land by point-to-point

_traversing, given the bearing, distance, and radius of curvature of each

—feet and acres. Bearings and quadrants are previewed and may be changed..

Necessary Accessories: None required.

Name Gary Goodman

Company 0SU Instruction and Research Computer Center

Address 406 Baker Systems Engr. Blde., 1971 Neil Avenue

City Columbus State/Country _Ohio/U.S.A. Zip Code 43210

Phone Number ( 614) 422-7384
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If my program is accepted, my bonus choice is:

0O FOUR PROGRAMS OR = CREDIT FOR FOUR PROGRAMS*

ANEEE Lot Lt HENER

* No partial credit will be given. Select all four programs at the same time.

Submittal Checklist: Please use the checklist below to insure submittal of all proper program documentation.

8 Program Submittal X Program Description 1l K Program Listing(s) K Registers, Status ...

% Program Description | ® User Instructions 8 Magnetic Card(s) -] Keyboa(rd,“%ardl)Lnbellng
optiona
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To the best of my knowledge, | have the right to contribute this program material without breaching any obligation concerning nondisclosure of proprietary or confidential information of other persons or
organizations. { am contributing this program ial on a nor idential nonobligatory basis to Hewlett-Packard Company ("HP"} for inclusion in its program library, and | agree that HP may use, duplicate,
modify, publish, and sell the program material, and authorize others to do so without obligation or liability of any kind. HP may publish my name and address, as the contributor, 1o faciiitate user inquinies

pertaining to this program material.
Signature /70:;-/1.. M\ _ Date ﬂpr's\ 2.3 1980
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PROGRAM SUBMITTAL

{3 New Program R Revisionto Program 0.0 4. 0.8 C
Model No. o 67 o7 B 41C
Program Title AREA OF LAND BY POINT-TO-POINT

 TRAVERSING

No. of Steps/Lines 1 47 Category No. ...4..7.0'

CategoryName S URVEYING

Abstract — 50 Word Maximum ___ This program computes the area of land by point-to-point

—traversing, given. the bearing, distance, and radius_of. curvature of each

side. The error in closure is displaved as well as the area in square

feet and acres. Bearings_and quadrants are previewed and may be. changed.

Necessary Accessories: . A printer is optionmal .~

Name .....Gary. Goodman .

Address 406 “Ba_ke.r Systems Eng,r.. Bldg-, 19,._Z_Al______,_1§1.e:.tvl,.Avenue, e .
City Columbus_ < ienen o State/Country Ohio/U.S.A. 2zip code 43210
Phone Number ( 614) 422-7384

If my program is accepted, my bonus choice is:

O FOUR PROGRAMS OR O CREDIT FOR FOUR PROGRAMS"

2/im)8l &

* No partial credit will be given. Select all four programs at the same time. /Q/ /'2, ,97
semase—

Submittal Checklist: Please use the checklist below to insure submittal of all proper program documentation.

B Program Submittal O Program Description Il ® Program Listing(s) 8 Registers, Status ...

O Program Description | O User Instructions ® Magnetic Card(s) DO Keyboard, Card Labeling
(optional)

ACKNOWLEDGMENT AND AGREEMENT
Tomcbestdmyknowbdgo Ihmmenwnomnbulomwogummwmmmml hing any obkg: of proprietary or confidental information of other persons or

s lam g this pi ona nfidental 9 ,bas:sloneandCompmy(HP)lounchsonmnsprogumhbrary and i agree that HP may use, duplicate,
moaly pubksh, and se!l the program mmml and authorize others lo do 80 without obkgation or kabikity of any kind. HP may publish My name and address. as the contributor. 10 fackiate user inquines
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PROGRAM DESCRIPTIONI  rue: as

Program Title __ AREA OF LAND BY POINT-TO-POINT TRAVERSING

Contributor’'s Name Gary. Goodman

Address _ 0SU IRCC, 406 Baker Systems Engr. Bldg., 1971 Neil Avenue

City Columbus State/Country. Ohio/U.S.A.  2ip Code 43210

Program Description, Equations, Variables _Ihis program computes the area of a plot of land by

point-to-point traversing around the perimeter. At each point the user supplies

the bearing (and quadrant) and the distance to the next point. If the side is

curved, the radius of curvature is required., The bearing is reviewed and may be

changed before final entry. Also a side may be restarted at anvtime up until the

next side is requested. The output consists of the closure error in feet,

(The direction of the final point from the starting point may be obtained.), and

the area in square feet and in acres.

The method and equations used are described on the following page.

Necessary Accessories_ NODE

Operating Limits and Warnings__The arc of a curved side must be <180°,

Reference(s)

mmmmmwmmwwummuwmmmuwmwummmuusmammmmupmmm
pecion of the progt | and without reliance upon any representation or description ing the progr

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.




PROGRAM DESCRIPTION I

(Continuation Page) Page 2 of 8

The coordinates of each point along the traverse are found from the

coordinates of the previous point by vector addition

X, = X + dcos 8 y, = + dcos 6

i %i-1 i Yi-1
where d and 6 are the distance and bearing of the new point relative to the
previous point. In practice, bearings are usually specified in the range
0 to 90 degrees and in a particular quadrant, such as N 38° 17' 23" W. The

program converts these bearings to angles on the full circle.

The area of any polygon can be readily found by first connecting one vertex
(the starting point) with every other vertex of the polygon, and then summing
the areas of the triangles thus formed, taking into account that when the angle,
¢i’ to a vertex is less than the angle, ¢i—l’ to the previous vertex, the area

is to be considered negative. See Figure 1.

5
Figure 1. \ Figure 2. s
3
Area to
6 be added
r
1 (Xl’yl)
6

The area of triangle (0,1,2) is
1 -

This formula automatically gives the proper sign for inclusion into the total

area.

If the side is curved, the area which lies between the arc and its chord
must be added to or subtracted from the total area. See Figure 2.

The area between the arc and the chord is
_ _ 2
{2sin” (a/2r) - sin(2sin”’ (a/20)} 5

where r is the radius of curvature, and d is the length of the chord. Note that

the arcsine is in radians.



PROGRAM DESCRIPTION II
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Sample Problem (Sketch if Desired)

Find the area of the tract of land described below.

Beginning, for reference, at point 0;

Thence N 47°-34'-28"E, a distance of 309.82' to a point;

3
Thence S 82°-50"-13"E, a distance of 279.64' to a point;
4 Thence, with a curve to the left having a radius of 590°',
and the chord of which bears N 52°-48'-37"W, a distance
of 631.72' to a point;
> Thence S 0°-17'-56"W, a distance of 556.00' to the
beginning point.
1
0
SOLUTION:
Input Function Display Comments
fXEQ] SIZE 005 Minimum size
[XEQ] AREA 1. BEARING? Prompt for bearing of side 1
47,3428 Bearings entered as dd.mmss
[B) N 47-34-28 E Review bearing in NE quadrant
[r/S) 1. DISTANCE? Prompt for distance of side 1
309.82 Distance in feet
{R/8] 1. RADIUS? Prompt for radius of side 1
none (no_radius)
[R/S] 2. BEARING?
82.5013 Gl S 82-50-13 E Review bearing in SE quadrant
[R/S] 2. DISTANCE?
279.64 [R/S) 2. RADIUS?
none
[R/S] 3. BEARING? Prompt for bearing of chord
52.4837 Al N 52-48-37 W Review bearing in NW quadrant
[R/S] 3. _DISTANCE? Prompt for length of chord
631.72 [R/S] 3. RADIUS? Prompt for radius of side 3
590 [R/S] CHS FOR LEFT Change sign if curve bears to
CHS] 590. the left
R/8 4. BEARING?
0.1756 [F) S 0-17-56 W Review bearing in SW quadrant
256,00 R/S) 4. RADIUS? Bypassing the prompt for distance
none
[R/S] 5. BEARING?
pone (no more sifles)
[R/S] CLOSURE 4.E-4 FT.| Closure error is & x 10-4 feet
[X=Y] (optional) -132. ] -132° =S 48° W to the end point
/S] AREA (bLinks)

146,722. SQ._FT.

R/€]

3.368 ACRES




USER INSTRUCTIONS
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SIZE:
(HP-41Cc) 005
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1. |Enter the program
It is advisable to draw a sketch of the tfact of lahd, labeling the|starting point
2. land numbering the sides consecutively as fphown in Program Descriptipn II
3. |Initialize and start prompting sequence @EQ]AREA 1. BEARING?
4. {Enter the bearing for side # dd .mmss
note: # is the number preceeding the pfrompted itlem
degrees, minutes, and seconds arp entered las dd.mmss
- If bearing is NE ® N dd-mm-ss E
« If bearing is SE ) S dd-mm-ss E
*+ If bearing is SW (F1 S dd-mm-ss W
- If bearing is NW [a] N dd-mm-ss W
or
If there are no more sides, go to step 9
5. |Review bearing: if incorrect return to skep 4
If ok go to step 6, or optionally - R/d] #. DISTANCE?
6. |Enter distance, in feet, for side # distance R/9) #. RADIUS?
7. |If side is curved, enter radius, in feet | radius Ek/ﬂ CHS FOR LEFT
If curve bears to the left rCHS] -radius
or if side is straight proceed with step 8
8. [Prompt for mext side R/s) #. BEARING?
Go to step 4
9. [Display closure error in feet R/9) CLOSURE x FT.
optional: Display azimuth to last point &:ﬂ] ddd. (degrees)
10. Display area in square feet ﬁ/ﬂ area. SQ. FT.
11. Display area in acres R/s) area. ACRES
Note: a side may be restarted at any
time until the next side is requested E] #. BEARING?
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067 Q97 ©4a1C
STEP/ KEY CODE STEP/
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (%7%700035) COMMENTS
G1¢LEL ~ARE 45 188
g 46 *
B2 DEG T 47 INT
63 SF 27 48 KI=VY
G4 1.4 45 “rav
G5 STO an ikic\izeX: S8 ARCL X
GE - e\ Zavon 51 FS7?PC =22
67 STO @1 52 GTO @3
a2 STo GrF 53 F!.I'_TLPE
8% STO @3 Ei Sl:__ 29
18+«LEL E - E“' FS? 14
11 FIX @& 26 "k W
2 CF &2 57 FC? 14
Z CLO 3E "+ E"
14 ARCL G =3 HR
iS aviIlEnw &8 FS7C 14
16 "+ EEARI &1 CHs
HG7" 62 AVIEN
17 FROMFT &3 STOP L Review Bearing
12 FC? =22 no ew¥ey s signal £4 CLA )
1% GTG a5 1o3hpq\4“» 65 ARCL gm_
Z8 “KEY A.E s disstared &€& "k DISTH
LCF. O ."mrsog? Vs Avsplaye MCE?*"
- . - & b“\‘\\‘\ C\*vy s - F ':s L S e s R
=1 TOHE @ Sehowed by TR/E] > s } 9"‘""?* ov difawce
22 PROMFT onowed Wy 68 PROMFT & not eeved
SZ«LEBL H NW bearing & tLe
24 SFE 14 =) QF.ZI_ZL_E'!B
ZS+LEL E NE bearing L_E Flx =
oS CF 15 ra YMIEW =
=7 wh Y3 S5TO G4
25 GTO @z 3 E:EC )
Z9eLEL F i 73 FS7C 13 }:k g |
Sh SF 14 SW bearing 6 CHS ange Siqn ¥ sodth
Z1+LEL G SE bearing v RCL B2z old y
2 SF 15 e ST+ 2
ZE % Fo RCL B3 o\d x
Fd+ BL &2z T 88 ST+ =
25 CF =9 21 RT
Z5 o 82 STO az New y
327 RCL % 83 *
e IMT g4 RT
29 [ARFCL = ‘.om‘* ‘_\\‘ a5 E?TD a3 New X
5?*%5L“5? display of Whe EE iLL =
41 "= beow{wa e
4z CLH pa
43 LAST: g% CF 2=z
45 FRC 98 "+ RADIU

Note: Refer 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for

67 or 87 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.

npodacmnuﬂononw.mmetmalnMMdhmeMEh
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067 097 R@41C

STEP/ KEY CODE STEP/
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (C‘Izlvl?cg;ly.e) COMMENTS
91 PROMFT 2 o vadis 136 ARCL '
2 FLC?C 22 ¥ Mo 3 wes 7 "+ S@
2_‘: ETDLEH? evleved, ship %o %.Ef FSe. F
94 K12 dep ns 135 AVIEM
95 RCL @4 139 STOP display aves (W)
= LRET? 148 43560
a7 “CHS FOR 141 ~
» LEFT™ promgt for curve 142 FIX Z
9% TOME S Yo \eit 143 CLA
=1= pFnhFT i44 ARCL =
1oy LIEM = 145 “F ACRES
18z = 146 AVIEM PR
avea (ocves)
182 - 147 END v
184 ASIH
165 Zz
168 *
167 Ti-F
| 198 LASTH
1aas SIH
118 -
111 =*
11= + _ 043 aveo under ave
11Z+LEBL G4
114 ST+ a1 accomolale aea.
115 I1sSG G.
116 GTO E o Go %o vesT side
117+LEL &5
118 CF =7
119 “CLOSURE
126 RCOL Gz
121 RCL 63 Cadedaie dosure
122 R-F evvor
122 FIX @
124 ARCL
» 125 "+ FT.
126 AYIEM :
127 STOF 4 dusplay closeve evver
122 ADY
129 ARE
‘:g 3w
1286 AYIEH
131 RCL o1
ZZ AEBES
i;:-__‘f '-_E_f (Q\Lu\&\{ AN QoL
; 134 -
1325 CLA

Note: Refer 1o “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on The Funcion index s found at the
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE- for exact keystrokes. vk, 8t fe very back of the Handbook. Reter 10 Appendis € in
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00} side indicator SIZE 005 TOT.REG. 5l _  USER MODE
1] area ENG FIX sCl ON.____OFF ____
21 v coordinate DEG RAD ...... GRAD
3] x coordinate
4} used FLAGS
INIT
# 8/C SET INDICATES CLEAR INDICATES
141 = | South_bearing North hearing
151 C | West bearing East bearing
22 - Digit _entered No digit entered
27 }.— | User mode on...__| User mode off __|
29 = .{.Dec, pt. display! Dec., pt. suppres
21 Assumed to match jprinter flag 55

ASSIGNME

NTS

~ FUNCTION KEY

FUNCTION KEY
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CARD LABELING

XXX HP-Y D xkxX
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KEYBOARD

SYSTEM
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