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8  Rise and Set



8.1  Description - Rise and Set



The model calculates the rise and set for the sun, stars, moon and planets.  It uses these formulae:



1.	Estimate To for the GMT of the rise. 



2.	For the sun: To = 6h - Long/15 for sunrise and To = 18H - Long/15 for sunset



Other: To = 6h - Long/15 + (12h - GHA/15 of body at 0h GMT).  For setting replace 6h with 18h.



Place both values within the range 0 - 24h by adding and subtracting 24h.



3.	Calculate H = -0.8333° for Sun rise or set, -6° for civil twilight and -12° for nautical twilight.



4.	Calculate DIP as 0.0353° * SQRT Height and subtract it from H



5.	Derive the GHA in hours and DEC in degrees for the time To.  For the moon calculate the horizontal parallax for the upper limb on the horizon from:



H = -0.567° + 0.7276° * HP - 0.0353° * SQRT Height



6.	Calculate t as the local hour angle of the body at the estimated time:



7.	c = (sin H - sin Lat * Sin DEC) / (cos Lat * cos DEC)



if c >= 1 then c = +1 : if c <= -1 c = -1



8.	t = 1/cos * c



9.	Calculate an improved estimate Ti = + or - t/15 - Long/15 - (GHA in hours - To)



10.	Use '-t' for rising and '+t' for setting.  Add or subtract multiples of 24h to bring the time within 0 - 24h.



8.2  Description - Transits



The formulae used are:



Sun:

1.	Ti = 12 - Long/15

2.	y = (GHA - GMT) in hours at Ti

3.	T = 24 - Long/15 - y



Stars:

1.	Calculate yo = GHA at 0h GMT

2.	Set (360 - Long ° - yo) in the range 0° to 360°

3.	T = (360 - Long ° - yo) / 15.0411



Moon:

1.	Calculate x1 = (360 - Long ° - ao) / a1

2.	Set x1 in the range 0° to 360° by adding and subtracting 360°

3.	T = 24 * x1 (1 - a2 * x1 / a1)



Planets

1.	Calculate yo = (GHA - GMT) in hours for 0h GMT

2.	T1 = (24 - Long/15 - yo) / 1.002738

3.	Set (24 - Long/15 - yo) in the range 0h to 24h by adding and subtracting 24h

4.	T = 24 - Long/15 - y1 where y1 = (GHA - GMT) in hours at time T1



8.3  Example



This example is from The Nautical Almanac 1996 for March 28, 1996 at 50° 0' N 0° 0' E.



The answers given are:



Rise:	 Nautical 04:31	Civilian 05:10	Sunrise 05:43	Moon 11:53



Set: 	Sunset 18:28	Civilian 19:00	Nautical 19:39	Moon 02:20



Systematic Navigation provides the answers in this format:



Sun:

Local Sunrise:	5:45:1

Civilian Twilight:	5:12:26

Nautical:	4:33:35

Local Sunset:	18:25:56

Civilian Twilight:	18:58:32

Nautical:	19:37:29

Transit:	12:5:0



Moon:

Date:	28/3/96

Rise:	11:55:48

Set:	2:17:51

Transit:	19:6:45

Moon Phase:	Waxing / 2nd quarter

Amount visible:	59%

Hourly Correction:	+0m0s



For stars and planets, the system displays the rise and set together with the meridian transit.



9  Star Identification



9.1 Identification



Systematic Navigation will attempt to identify a star from its altitude and bearing.  This can be useful for checking the name of a star before including it as an observation in a fix calculation.  The model reduces the altitude and bearing to a local hour angle by 'reversing' through the sight reduction calculations.  It then calculates the GHA and the hour angle for Aries.  The sidereal hour angle is then the subtraction of the Aries angle from the GHA.  The sidereal hour angle can then be matched against an annual table and a match sought.  The model tries several times by varying the altitude and bearing and then displays the results on screen.



Input:



1.	The present or DR position in latitude and longitude



2.	Date and time together with the difference to GMT in hours



3.	Altitude and compass bearing together with the magnetic variation and deviation (if any)



4.	The model tries two degrees either side of your inputs if unsuccessful and will display a box showing:



·	GMT and local difference

·	Star number and name

·	Final altitude and bearing

·	Sidereal hour angle

·	GHA Aries

·	Greenwich hour angle

·	Local hour angle

·	Declination



9.2  Example



Deneb (53) at a bearing of 52° E and an altitude of 28° at 32° 45' N 15° 30' W on 9 February 1996 at GMT 07:03:52.  Example from pages 18 and 19 of Compact Data 1996.



The system performs the mathematics 'backwards' and derives the DEC as 45° 19.74' N and the LHA as 278° 6.33'.  The GHA is therefore 293° 44.47'.



The system calculates GHA(Aries) as 244° 38.13' and derives the sidereal hour angle as 49° 6.33'.  It then compares this to the list of sidereal hour angles and finds number 53 (Deneb) to be the best match.  This is the sequence in decimal degrees:



Bearing:	52.000°

Altitude:	28.000°

	

Declination:	45.2083° N

LHA:	279.0443° E

GHA:	293.7375° E

Aries:	244.6356° E

SHA:	49.1020° E

Match Star No:	53 Deneb



9.3 Star List



This is a listing of stars and their numbers within the system.  Systematic Navigation like The Nautical Almanac uses this list to identify stars by number.  The example above uses star Deneb (53) which has an SHA of 50° in 1996.



No	Name	Magnific.	Letter	Constellation	SHA

1	Alpheratz	2.2	A	Andromedae	358°

2	Ankaa	2.4	A	Phoenicis	353°

3	Schedar	2.5	A	Cassiopaiae	350°

4	Diphda	2.2	B	Ceti	349°

5	Achernar	0.6	A	Eridani	336°

6	Hamal	2.2	A	Arietis	328°

7	Acamar	3.1	H	Eridani	315°

8	Menkar	2.8	A	Ceti	314°

9	Mirfak	1.9	A	Persei	309°

10	Aldebaran	1.1	A	Tauri	291°

11	Rigel	0.3	B	Orionis	281°

12	Capella	0.2	A	Aurigae	281°

13	Bellatrix	1.7	C	Orionis	279°

14	Elnath	1.8	A	Tauri	278°

15	Alnilam	1.8	E	Orionis	276°

16	Betelgeuse	0.5	A	Orionis	271°

17	Canopus	-0.9	A	Carinae	264°

18	Sirius	-1.6	A	Canis Majoris	259°

19	Adhara	1.6	E	Canis Majoris	255°

20	Procyon	0.5	A	Canis Minoris	245°

21	Pollux	1.2	B	Geminorum	244°

22	Avior	1.7	E	Carinae	234°

23	Suhail	2.2	L	Velorum	223°

24	Miaplacidus	1.8	B	Carinae	222°

25	Alphard	2.2	A	Hydrae	218°

26	Regulus	1.3	A	Leonis	208°

27	Dubhe	2.0	A	Ursae Majoris	194°

28	Denebola	2.2	B	Leonis	183°

29	Gienah	2.8	C	Corvi	176°

30	Acrux	1.1	A	Crucis	173°

31	Gacrux	1.6	C	Crucis	172°

32	Alioth	1.7	E	Ursae Majoris	167°

33	Spica	1.2	A	Virginis	159°

34	Alkaid	1.9	G	Ursae Majoris	153°

35	Hadar	0.9	B	Centauri	149°

36	Menkent	2.3	H	Centauri	148°

37	Arcturus	0.2	A	Bootis	146°

38	Rigul Kentaurus	0.1	A	Centauri	140°

39	Zubenelgenubi	2.9	A	Librae	137°

40	Kochab	2.2	B	Ursae Minoris	137°

41	Alphecca	2.3	A	Coronae Bor.	126°

42	Antares	1.2	A	Scorpii	113°

43	Atria	1.9	A	Triang. Aust.	108°

44	Sabik	2.6	G	Ophiuchi	102°

45	Shaula	1.7	L	Scorpii	97°

46	Rasalhague	2.1	A	Ophiuchi	96°

47	Eltanin	2.4	C	Draconis	91°

48	Kaus Australis	2.0	E	Sagittarii	84°

49	Vega	0.1	A	Lyrae	81°

50	Nunki	2.1	S	Sagittarii	76°

51	Altair	0.9	A	Aquilae	62°

52	Peacock	2.1	A	Pavonis	54°

53	Deneb	1.3	A	Cygni	50°

54	Enif	2.5	E	Pegasi	34°

55	Al Na'ir	2.2	A	Gruis	28°

56	Fomalhaut	1.3	A	Piscis Aust.	16°

57	Markab	2.6	A	Pegasi	14°

58	Polaris	2.1	A	Ursae Minoris	323°

59	Octantis	5.5	S	Octantis	44°



10  Consult Almanac



This option allows you to display hour angles and declination together with the altitude and true bearing of the sun, stars, moon and planets that you would normally get from an almanac.  Procedure:



1.	DR or present position:  enter position



2.	Select the observed body and input the date and time.



3.	Confirm the GMT difference in hours.



4.	For stars confirm the number and name in the input box.



5.	The almanac results are displayed as:



·	GMT time with local difference

·	GHA

·	LHA

·	DEC

·	HP / semi-diameter

·	Altitude

·	Azimuth



For stars, the horizontal parallax and semi-diameter are substituted with the GHA for Aries and the SHA.



If there are no values for the DR position etc., the system will enter your 'home' position and the present date and time before requesting the  inputs under one and two above.



10.1  Sun



The calculations in the model using the coefficients are:



Time variable x = (d + GMT / 24 ) / 32.  



d is the day in the month and GMT the universal time in hours.



d =  [ 22 + (21.7236 / 24) ] / 32 = 22.715786



Using x, (GHA - GMT) in hours and DEC in degrees are derived from this expression:



a0 + (a1 * x) + (a2 * x2) + (a3 * x3) + (a4 * x4)



This can be rewritten as:



( ( (a4 * x + a3) * x + a2) * x + a1) * x + a0



You can convert the GHA in hours to degrees by adding GMT and multiplying the result by 15 to convert from hours to degrees.



The semi-diameter is calculated using the expression S = a0 + (a1 * x)



Example:  The GHA and DEC of the Sun on October 22, 1996 at GMT 21:43:25.  Example from page 278 of The Nautical Almanac 1996.  GHA = 149.7604°, DEC = 11.3892° S.



The coefficients are selected from the tables for the month and year.



Sun GHA and DEC	GHA	DEC

a0	12.1661800	-2.8211000

a1	0.1757000	-12.4213000

a2	-0.0443100	0.2145000

a3	-0.0241800	0.5750000

a4	0.0000700	0.0070000

Check Sum	12.2734600	-14.4459000

		

GHA and DEC	149.7600°	-11.3895°

		

a0	0.26670	

a1	0.00240	

Sum	0.26910	

Semi-diameter	0.2684° (16.11')	



10.2  Stars



The algorithms are similar to the Sun:



Calculate L = 0.9856474 * ( D + d + GMT / 24)



D = Number of days from 0:0:0 on 1/1/91 or 1/1/96.  d is the day of the month. 



For information GHA(Aries) can be derived from 98.9513° + L + (15 * GMT in decimal hours)



The expressions for the GHA and DEC are:



GHA = a0 + (a1 * L) + (a2 * sin L) + (a3 * cos L) + (15 * GMT in decimal hours)



DEC = a0 + (a1 * L) + (a2 * sin L) + (a3 * cos L)



No semi-diameter is required for stars.  See section 9.3 for a list of stars and their approximate sidereal hour angles.



Example: The GHA and DEC of Aldebaran (10) on 3 February 1996 at GMT 17:23:17



The example is taken from The Macmillan & Silk Cut Nautical Almanac Astro-Supplement 1996, page 39.  The answers given are:



DEC = 16° 30' N and GHA = 324° 34.8' (324.58°).



There is an addition error in the Macmillan text since GHA(Aries) is calculated from the tables as 33.998° and SHA as 291.0733°.  These add up to 325.0716° (325° 4.2980° not 324.580°) (324° 34.8').



The model contains the data for 1991-2000 on two five year tables.  Using the example above, the system looks up the coefficients and calculates the GHA and DEC



Star GHA and DEC	GHA	DEC

a0	30.0283000	-16.4990000

a1	0.9999605	0.0000058

a2	0.0028000	-0.0009000

a3	-0.0052000	0.0005000

a4	0.0000700	0.0000000

Check Sum	31.0258605	16.4986058

		

GHA and DEC	325.0712°	16.4991° N



10.3  Moon



The model uses a complex set of algorithms to derive the GHA, DEC and HP which are outside the scope of this manual.  See the bibliography for Astro Navigation by Pocket Computer by Mike Harris.  The algorithms are on page 69.



Example: Moon's GHA, DEC and HP on 27 September 1996 at GMT 05:47:22.



The example is taken from Compact Data 1996 Page 7.  Answers are given as:



GHA = 87.6592° (87° 39.62')

DEC = 2.5688° (2° 34.58' N)

HP = 0.996° (0° 59.76')



10.4  Planets



The calculations using the coefficients are the same as for the Sun:



Time variable x = (d + GMT / 24) / 32.  



d is the day in the month and GMT the universal time in hours.  (GHA - GMT) in hours and DEC in degrees are derived from this expression:



a0 + (a1 * x) + (a2 * x2) + (a3 * x3) + (a4 * x4)



The horizontal parallax is calculated using the expression HP = a0 + (a1 * x)



Example:  The GHA and DEC of Mars on 28 March 1996 at GMT 12:0:0.



From The Nautical Almanac, the GHA and DEC at GMT 12:0:0 is 3° 5.5' and 0° 26.12' N respectively.



The polynomial coefficients are:



Mars GHA and DEC	GHA	DEC

a0	11.7031500	-8.4901000

a1	0.5327300	9.7093000

a2	0.0473400	0.6257000

a3	-0.0140400	-0.3136000

a4	0.0013800	0.0052000

Check Sum	12.2705600	1.5365000

		

GHA and DEC	363.0917	0.4353

Degrees	3° 5.502'	0° 26.118' N

		

HP a0	0.00100	

HP a1	0.00000	

Check Sum	0.00100	

HP Minutes	0.06'	



11  Coastal and Great Circle Navigation



This is a collection of routines for coastal sailing.  The Great Circle option is included for checking longer distances since 'plain' sailing becomes increasingly inaccurate over several hundred miles and should not be used above 500 miles.



11.1  Solve Course



This option allows you to enter a departure day and time together with the anticipated speed, magnetic variation, deviation and leeway.



Formula:



Departure = Departure longitude * cos [ (latitude 1 + latitude 2) / 2 ]



Tan Course = Departure / Departure Latitude



Distance = Departure Latitude / cos Course



Example:

Date: Day 1 at 12h0m0s

Speed: 12 km.

Variation: 0°, Deviation: 0°, Leeway: 0°

Present position: 49° 57' N 6° 0' W

Destination/Goal: 43° 04' N 9° 38' W



The answer is: 200.73° T with log miles of 436.17.  The departure is 6° 53' S 3° 38' W.  At a speed of 12 kn, the time taken is 1 day 12h20m51s with arrival anticipated on Day 3 at 0h20m51s.



This example is taken from page 5:56 of the Reeds Almanac 1991.



11.2  Calculate Destination



Another problem is to calculate the destination when you know the course and speed.



Formula:



Dep Latitude = Distance * cos Course



Dep = Distance * sin Course



Dep Longitude = Dep / cos [ (latitude 1 + latitude 2) / 2 ] 



Example:

Date: Day 1 at 12h0m0s

Speed: 12 km.

Variation: 0° , Deviation: 0°, Leeway: 0°

Present position: 17° 20' N 38° 41' W

Course: 320° T

Time: 4h30m



The answer is: 18° 1.37' N 39° 17.43' W.  The departure is 0° 41.37' N 0° 36.43' W.  The arrival time is 16h30m0s.



This example is taken from page 5:55 of the Reeds Almanac 1991



11.3  Great Circle



This option calculates a course between two positions as in 11.1 above.  It does not treat the earth as a flat surface and should be used for longer distances.



Enter the day and time of departure with the magnetic variation, deviation and leeway.  Enter also the current position and goal.  Press enter to calculate the course and distance.



Formula:



Tan Heading C = sin Dep. Long. / (cos Latitude 1 * tan Latitude 2 +/- sin Latitude 1 * cos Dep. Long.)



If the Departure Longitude is greater than 90° and the signs of both latitude positions are the same, the sign is minus in the formula above.  Where the signs are the same, sin Latitude 1 * cos Departure Longitude is added.



Where the departure is less than 90°, the opposite is true: subtract same signs and add different latitude signs.



Distance = (cos Latitude 1 * sin Latitude 2 +/- sin Latitude 1 * cos Latitude 2 * cos Dep. Long.) / cos C



Apply the 'rules' for plus and minus as above.



Example A:



Day and time: Day 1 at 0h0m0s

Speed: 20 km.

Variation: 0°, Deviation: 0°, Leeway: 0°

Present position: 42° 03' N 70° 04' W

Destination/Goal: 36° 59' N 25° 10' W



The answer is: 96.85° T with log miles of 2,076.28.  The departure is 5° 4' S 44° 54' E.  At a speed of 20 kn the time taken is 4 days 7h48m51s with arrival anticipated on Day 5 at 7h48m51s.



This example is taken from page 5:55 of the Reeds Almanac 1991



Example B:



Day and time: Day 1 at 0h0m0s

Speed: 20 km.

Variation: 0°, Deviation: 0°, Leeway: 0°

Present position: 46° 39' N 53° 05' W

Destination/Goal: 51° 23' N 9° 36' W



The answer is: 64.26° T (64° 15.6' T) with log miles of 1,708.54.  The departure is 4° 44' N 43° 29' E.  At a speed of 20 kn the time taken is 3 days 13h25m37s with arrival anticipated on Day 4 at 13h25m37s.



11.4  Estimated Position



Estimated position takes into account the tidal bearing and drift.  You can use this with both Course and Destination above and after calculating the missing variables, the system requests a tidal bearing and drift.



Example: use the example in 11.2 with a tide of 280° T tracking 3 kn.  The drift miles over 4h30m amount to 13.5 miles with a departure of 0° 2.34' N 0° 13.89' W.



The revised estimated position is 18° 3.71' N 39° 31.41' W.



11.5  Course to Steer



This option calculates the course correction angle to take account of tides.  As with Estimated Position above, you first calculate the Course or Destination.



The application uses this formula for the tidal correction angle:



Sin Theta = (TS * sin RA) / SS



Where:

Theta = tidal correction angle

TS = Tide speed

RA = Relative angle

SS = Ship's speed



The speed made good = (SS * cos Theta) + (TS * cos RA)



Example:



Day and time: Day 1 at 0h0m0s

Speed: 5 km.

Variation: 0°, Deviation: 0°, Leeway: 0°

Present position: 50° 30' N 1° 0' W

Course: 210° T

Time: one hour



The destination is 50° 25.67' N 1° 3.93' W.  The departure is 0° 4.33' S 0° 3.93' W.



The tide is 280° T at 3.5 kn.  The relative angle is 70° T



The angle Theta is 41.13° T such that the revised course to steer is 168.87° T



The speed made good is 4.96 kn.



This example is taken from page 7:38 of the Reeds Almanac 1991



11.6  Vertical Sextant



You can use the sextant for finding distances off when you know the height of an object from a chart e.g. a tower on land. 



The formula is:



Distance = (Height of Eye / sin Sextant Angle) * cos Sextant Angle



Enter:



·	Height of known object (meters)

·	Sextant angle in degrees and minutes

·	Index error (minutes)

·	Height of eye (meters)

·	Other corrections (meters)



Other corrections includes inputting an allowance for tides since heights are calculated from mean high water springs (MHWS).



Example:  a lighthouse is shown at a height of 119 meters and the sextant angle is 1° 42'.  The height of eye is 3 meters.



The corrected angle is 1° 38.96 and the distance off is 2.23 miles (4.13 kilometers).



This example is taken from the 'Distance Off' tables on Page 7:18 of the Reeds Almanac 1991.



11.7  Horizontal Sextant



These are coastal problems involving bearings to known positions for calculating the distance off.  There are two choices:



1.	Two bearings with a run between to derive the distance off when abeam

2.	Bearing to fixed objects where their distance apart and true bearing are known (e.g. from a chart)



1. Two bearings with a run between to derive the distance off when abeam



This involves the use a right-angled triangles to solve the problem.  The formulae are:



Distance off at first bearing = (Distance run * sin Bearing 2) / sin Relative angle between the two bearings



Distance off when abeam = Distance 1 above * sin Bearing 1 



Example:



Bearing 1: 30° T

Distance Run: 3 miles (between the two bearings)

Bearing 2: 45° T



The relative angle between the two bearings is 15° T.



The distance off when abeam is 4.10 miles (7.59 km).  The distance off at the two bearing points is 8.20 miles and 5.80 miles respectively.



This example is taken from Page 7:36 of the Reeds Almanac 1991.



2. Bearing to fixed objects where their distance apart and true bearing are known (e.g. from a chart)



Here you know the distance between two fixed objects and their relative bearing.  From a true bearing on each it is possible to compute the distance to each object.



This is solved by the 'law of sines':



Distance between two points / sin Angle : A / sin Relative Angle 1 : B / sin Relative Angle 2



Example:



A lighthouse bears 74° T from a headland tower and they are 3.96 miles apart.  The bearing to the lighthouse is 15° T and to the tower 50° T.



The first angle is 35° T (50° - 15°)

First relative bearing: 59° T (74° - 15°)

Second relative bearing: 24° (74° - 50°)



3.96 / sin 35 = A / sin 59 = B / sin 24



The distance to object one is 5.92 miles (10.96 km) and to object two 2.81 miles (5.20 km)



11.8  True Wind



This option computes the true wind speed and direction from the ship's speed and direction and the apparent wind speed and direction across the bow.



The formulae are:



Speed = SQRT [ (Wind Sp * Wind Sp) + (Boat Sp * Boat Sp) +/- (2 * (Wind Sp * Boat Sp) * cos Rel. Bearing) ] 



The rule for the sign is '-' is the wind is forward of the beam and '+' if it is abaft.



True Wind Direction = asin [ (Wind Sp / True Wind Speed) * sin Relative Bearing ]



Example A:



The vessel is on a course of 90° T at a speed of 11 kn.  The apparent wind is blowing from 120° T at 29 kn.



Answer: the true wind speed is 20.24 kn coming from a direction of 135.77° T.



Example B:



The ship is on a course of 305° T at a speed of 15 kn.  The apparent wind is blowing from 230° T at 8 kn.



Answer: the true wind speed is 21.05 kn coming from a direction of 141.92° T.



12  Licence Terms and Conditions



This notice is intended to be a 'no nonsense' agreement between you ('the licensee') and Systematic Navigation - division of Systematic Finance Limited ('Systematic').  The software and associated documentation are subject to copyright law.  They are protected by the laws of England.  If you use this software, you are deemed to have accepted the terms and conditions under which this software was supplied.



The software and associated documentation ('software') are subject to copyright law.  It is protected by the laws of England and international law.  If you use the software, you are deemed to have accepted the terms and conditions under which the software was supplied.  'Registered' means that you have paid the applicable fee to Systematic: all other copies are 'Shareware' versions.



Systematic warrants that the supplied media are free from physical defects.  If the media (in the case of 'Registered' copies only) appear to be faulty, then Systematic will supply free of charge replacement disks up to thirty days from the dispatch date.  Systematic warrants that the software will perform substantially in accordance with the documentation supplied with it.  Systematic does not warrant that the functions contained in the software will meet your requirements or that the operation of the software will be uninterrupted or error free.  This warranty does not extend to changes made to the software by third parties, nor does it extend to liability for data loss, damages or lost profits due to the use of the software.



Systematic does not accept any responsibility for software failure due to changes in the operating environment of the computer hardware or operating system made after delivery of the software.



12.1  'Shareware' Licence



Unless registered, you have a 'Shareware' licence to use Systematic Navigation for evaluation purposes only.  If you continue to use the application, you should register the product to remain within the terms of this licence agreement.  Failure to register and continued use constitutes a breach of this agreement and copyright.



You may register our products direct with Systematic or on-line (GO SWREG 12632) - see registration on the pull-down menus.  Registration of all Systematic products entitles you to notification of all future updates, a password to access any add-ons, free support and a comprehensive user manual with full instructions and fully worked examples.



You may make as many copies as you wish.  This is a restricted 'Shareware' licence issued by Systematic to assist you with evaluating and distributing this software only.  The phrase 'Shareware' is used to give the licensee maximum flexibility in the use of the licence.  This means, for example, that this software can be used by any number of people, or freely moved between computers.  You may however not make any changes or modifications to the licensed software.  You may not decompile, disassemble, or reverse engineer the licensed software or sell it to others.  You may freely copy the software and pass it on to others as long as you do not charge for it or pass it off as your property.  You must include the complete application with all the files as supplied to you.
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No part of the accompanying manual may be reproduced, transmitted, transcribed, stored in a retrieval system or translated without the prior permission of the copyright holder (Systematic).  You have a limited licence to use the software for the period of time stated on this software copyright notice and to make copies of the software for backup security purposes only.  This is a single copy software licence granted by Systematic.  You must treat this software just like a book except that you may copy it onto a computer to be used and you may make an archival backup copy of the software for the purposes of protecting the software from accidental loss.



The phrase 'just like a book' is used to give the licensee maximum flexibility in the use of the licence.  This means, for example, that this software can be used by any number of people, or freely moved between computers, provided it is not being used on more than one computer or by more than one person at the same time as it is being used elsewhere.  Just like a book, which can only be read by one person at a time, this software can only be used by one person on one computer at one time.  If more than one person is using the software on different machines, then Systematic's rights have been violated and the licensee should seek to purchase further single copy licences.  (In the case of multiple licences or network licences, the number of users may only equal the number of licences).



You may not make any changes or modifications to the licensed software.  You may not decompile, disassemble, or reverse-engineer the licensed software.  You may not rent or lease the software to others.  If you wish to pass your software licence to another person, you may.  However, you must provide all original disks, documentation and remove the software from your own computer(s) to remain within the single copy licence agreement.  In addition, you must inform Systematic in writing immediately in the event of any such transfer and provide the new holder's name, company, telephone and fax number.  To do otherwise will violate Systematic's rights.



Copyright © - Systematic Finance Limited 1996.
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