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216.

TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE 
THEORY OF ELLIPTIC MOTION.

[From the Memoirs of the Royal Astronomical Society, vol. xxιx. (18C1), pp. 191—306. Read January 12, 1859.]
The notation made use of is as follows ; viz., r, f a, e, g denote

r, the radius vector;
f, the true anomaly ; 
a, the mean distance ; 
e, the eccentricity;
g, the mean anomaly ;so that
- , = elqr (e, g∖ 
aand
f = elta (e, g),are known functions of e, g. Moreover, x denotes the periodic part of the quotient 

τradius -, and y the equation of the centre, or periodic part of the true anomaly f'r so that
r 1 - = 1 + x, 
a

f≈9+y>and (x, y) are therefore also known functions of e, g.
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THEORY OF ELLIPTIC MOTION. 361216]Formulæ for the development in multiple cosines or sines, up to the terms in e7, of the functions ∕ o i 7∖c°s .(iT0, O!1,...iV7) . jy,
sinwhere j is an indeterminate symbol, are given by Le verrier in the Annales de 

ι Observatoire de Paris, tom. I. (1855), pp. 346—348. It occurred to me that it would be desirable to form tables such as are contained in the present memoir, of various functions of the forms
COS .. ∕r∖±m cos

x ∙ if, -J . if,sιn,^ ∖a) sm,λzobtainable from Leverrier’s formulæ by assigning particular integer values to the symbol j. The calculations were performed under my superintendence by Messrs Creedy and Davis; and I have to acknowledge my obligation for a grant to defray the expenses, made to me out of the Donation Fund at the disposal of the Council of the Royal Society.
A cosine series is in general represented in the form X [cos]1 cos ig,where i extends from — ∞ to + ∞ , and the coefficients [cos]i satisfy the condition [cos]→ = [cos]i ;and in like manner a sine series is represented in the form X [sin]i sin ig,where i extends from — ∞ to + ∞ , and the coefficients [sin]i satisfy the condition

[sin]-i = — [sin]i,, and in particular [sin]0 = 0.
Thus [cos]i is a general symbol denoting the coefficient of cos ig, in a cosine series considered as involving as well negative as positive multiples of the argument g, or, what is the same thing, [cos]0 is the constant term and [cos]1 is the half coefficient of cos ig, when the series is considered as containing only positive multiples of the argument. And in like manner [sin]ι is a general symbol for the coefficient of sin ig, in a sine series considered as involving as well negative as positive multiples of the argument g, or, what is the same thing, [sin]i is the half coefficient of sin ig, when the series is considered as containing only positive multiples of the argument.C. III. 46
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362 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216In the case of a pair of corresponding functions xmc,osjf and xm sinj∕,, or ^^iwιcosj∕
{ γ∖ ±mand M sinji/j one of them expanded in the form X [cos]ι cos ig,and the other in the form X [sin]ι sin ig,the sums and differences of the corresponding coefficients [cos]i, [sin]t, are represented by the notation [cos + sin]i,and it is clear that we have[cos + sin]^^ι = [cos — sin]1, [cos + sin]0 = [cos]0.These coefficients [cos + sin]i are for many purposes equally useful with the coefficients [cos]i, [sin]i, and they are here tabulated accordingly.The functions tabulated are as follows:—<e2,....Λ57) , [cos],

(
∖ βθgzcθ, x∖ x2,.... x7) . jf, j = l to j = 7, [cos], [sin], [cos + sin],∕ sin

(βr∙∙<∙∙*s∙r∙~er) ·«

((;)“■" Θ"∙ (iΓ,-(iT')',√>J-1"∙>-sΙ∞lI∙"l'[∞1'tol∙
all the developments being carried up to e7, the limit of the formulae from which they are deduced.The calculations are based upon Leverrier’s formulæ for

(*0> ..........ic^sin7y,
which are made use of under the following forms, which I call the Datum Tables. λ ,∖ cos .(ic0..........x1) . ry.v 7 sιn∙7j
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216] THEORY OF ELLIPTIC MOTION. 363

46—2
Datum Table (x0 ... x7) cos j y ...

[ ]0 [ ]1z------------------------------ -a------------------------------- s z------------------------------ -λ------------------------------- s
Cosine Table. e0 e2 ei e6 e e3 e5 e7

⅜ of ί 16 768 92160 4 96 7680 1290240

icθcosjy +1 — 8J2 + 96t74 — 1280J6 o — 30 j2 + 8ooj4 — 16800t76- 54/ + 3920J4 - 120∕ + 3o59oJ4- 344°J2 - 2947oJ2
X CQ3jy +4 — 48J2 θj4 —I + 12t72 — 160j4 + 2240∕6- 36°j2 +9 - 370/ ~ 98°y4- 50 + 96951∕2+ 245
xtcosjy +4 — 96J2 + 1920j4 —12 — 244J2 + 16800t74- 1320t72 +80 — 6300j2— 420
a33cost72∕ +144 — 2880 j2 —18 + 480 J2 — 10080t74+ 360 — 22050t72- 3150
x4cosjy +144 — 5760∕2 — 960 - 5040j2+ 10080
aricost∕y + 14400 —1200 + 50400J2+ 37800
x6cosjy +14400 —151200
x7cosjy o —176400
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364 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

... Datum Table (x0... x7) cos j y ...

[ ]2 [ ]2×,---------------------------λ-------------------------- x z, λ ∖
Cosine Table. e2 e4 e6 e3 eδ e7

⅜ of 16 768 92160 96 7680 1290240

x0cosjy +4/ - 64ji + 960/ + 30/ -1200/ + 30240/-256/ +11820/ -3240/ +243810/+ 4710/ +i735o2∕
x cos J y —2 +192/ - 4800/ -12/ + 240/ - 4032/+ 64 — 8190/ — 9 +2745/ —122220/- M4° + 675 -225099/- 35721
tc2cosjy +2 0/ -* 480/ +12 - 840/ + 10080/— 96 + 1590/ —1080 +102060/+ 2400 + 61236
as3cosjy o + 7920/ - 6 - 240/ + 10080/+ 1440 + 540 + 85050/— 17010
ic4cosjy +96 - 1440/ + 480 - 95760/- 8640 - 90720
ic5cost7y + 3600 - 600 - 10080/+ix3400
x6cosjy +10800 + 30240
x7cosjy o —105840
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216] THEORY OF ELLIPTIC MOTION. 365

... Datum Table (x0 ... x7) cosj y.

[ ]4 [ J5 [ ]6 [ ]7
Cosine Table. e4 e8 e5 e7 e6 e7

⅜ of 768 92160 7680 1290240 92160 1290240

x0 cos j y + 16/ — 384 js + 400/ — 16800/ + 64/ + 3360/+ 283/ -22440/ +336°∕ -46753°/ + 8660/ +i9313°∕-51528/ -972790/ +48538/ +828758/
x.cosjy —168/ + 7680/ — 80/ + 2240/ — 2880/ — 448/- 64 +46260/ -2375/ +205660/ -37δ9°∕ - 82460/+ 9216 - 625 +9o5i35∕ - 7776 -689731/+ 153125 -χι7649
x2 cos j y + 48/ — 960 ji +1080/ — 50400/ + 480/ + 23520/+ 96 -22380/ +1000 -540540/ + 21450/ +444780/— 15360 —262500 +12960 +201684
as3cost7y - 72 + 1440/ - 240/ + 3360/ - 7920/ - 3360/+ xι520 — 900 +147630/ —12960 —210630/+ 236250 —216090
x4cosjy +24 + 2880/ + 480 + 35280/ + 1440/ + 65520/+ 0 — 84000 + 8640 + 164640
as5 cos/y — 7200 — x20 — 30240/ — 3600 — 10080/— 63000 — 88200
x^co&jy + 4320 + 90720 + 720 + 30240
x7cos∕y o — 35280 o — 5040
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366 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

Datum Table (as8 ... as7) sin j y ...

[ ]’ [ ]■z--------------------------Λ------------------------- » χ,------------------------ ----------λ----------------------- ---------- s
Sine Table. e° e2 ci eβ e es e7

⅜ of 2 16 768 92160 4 96 7680 1290240

x0 sin/y + 2∕ — 24J3 + 320J5 ~ 448oJ7— 6 jr + 260J3 — 1400Js+ 100 J — 17290J3+ 749oJ
x sin J y +21 j ~4°°j3 + 5o4°∕-180t∕ + 35/+ 6125J
ar2 sin jy + 12j — 320j3 + 6720J5+ 160j - 420/

+ 378oJ

a? s∖τ∖,j y + 840J - 25200J3—10080J
ic4sinjy + 480j — 20160J3+ 25200J
ar5 siiit7 y + 88200J
xfl sinjτ∕ + 50400j
x7 sin J y o
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216] THEORY OF ELLIPTIC MOTION. 367

... Datum Table (x0... a;7) sin j- ...

[ ]’ [ ]1z, λ s z----------------------------- Λ ς
Sine Table. e2 ei e6 e3 e5 e7

⅜ θf ιό 768 92x60 96 7680 1290240

iC0sxn7'y + 5 j -240j3 + 600075 + 8J3 - 16075 + 268877— 88 J +8895J3 + 26 j —3070j3 + 125160/+ 20407' — 12907' +257166ι73+ 5985<√
» sinjy -4j + 64/ - 9607'5 -27j +1400j3 - 366247'5+ 1847’ —8340J3 + 23007' —207165/’~57ooJ -145971J
α2sinjy - 72j , -1200j3 +12j - 160/ +'∙ 1344/+ 42607’ — 16007' + 39900j3+i3o788J
iκ3sinjy - 96j +2880/ - 1807' + 55440/+ 61207 + 327607
ic4sin7y -82807 + 7207' - 2016073- 1562407
x5sin7y -72007 + 378007
æ6 si∏7'y o + 907207'
æ7 siιx7' 2/ o o

____________________________________________________________________________________________________________________________________
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368 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

... Datum Table (xθ ... æ7) sin j y.

[ ]* [ P [P [ PX----------------- λ------------------X X------------------- Λ------------------ X Z-------- λ-------- X Z-------- Λ-------- -∖
Sine Table. e4 e6 e5 & ei' é1

I of 768 92160 7680 1290240 92160 1290240

ico sin 7' y + 120/ - 4800/ + 32/ - 896/ + 1200/ + 128/+ 2067' -49200/ +1790/ -124600/ +29835/ + 3556o∕-216487' +21947 -939722/ +293527 +563486/-4169907 +4727307'
x sin)*?/ - 32/ + 768/ - 760/ + 34608/ - 192/ - 9744/-2367' +27840/ -26407 +599935/ -15780/ -339745/+ 357367 +6576017 -363247 - 595231J
a32sin7*y +156J - 7680/ + 160/ - 4032/ + '5520/ + 1344/— 301207' +20807' — 2373007'3 +316207’ + i5246o7"3-6107647' +5524687'
αr,sin7'2∕ - 487 °/ -10207' + 3528o∕ - 960/ - 45360/+ 86407 +3032407 -193207' -3847207'
x4sin7'y + 72007 + 2407 + 6720/ + 75607 + 6720/+ 117607' +1932007'
a35sin72∕ - 57607 -1134007' - 14407' - 630007'
ce6 si∏7* y o + 504007’ o + 100807’
æ7 sin7* y o 000
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THEORY OF ELLIPTIC MOTION. 369216]It may be remarked that with a view to the convenience of calculation, the Datum Tables give the half values of the several functions; thus, e.g., we haveI zc0 cosj2∕ = {+1 I - 8? ⅛ + <θθ∕ - 54?) ⅛ + &CJ + {θ I ^ 3°j2 ⅛ + &C} 2 cθs 9
+ ∣4J2 + &c.} 2 cos 2g + &c.

and so for the other functions in the two tables.
COSThe calculation, for a given value of j, of the functions (&°, x1........x7) g∙ni∕, i8performed as follows ; the numerical value of j is in the first instance substituted throughout the two Datum tables, so as to obtain the numerical values of the separate terms + Ajm ; when this is done, the terms in each compartment are added together with the proper signs, and the results written down in a single table as follows, viz. if j = l, and if we write down only the portion of the table which corresponds to a3°sin^, (thθ portions corresponding to x y, x2 θy 8zc....x7 y, being of a precisely similar form, and coming into the table in order one under the other) this is

C. III. 47

[ ]° [ ]1

z--------------------------------- λ-------------------------------- "X z----------------------------------------λ------------------------------------------------ -s

θ cos e0 e2 e4 e6 e e3 es e7
X sin 2 16 768 92160 4 96 7680 1290240

[cos] + 1 —8 +42 —800 o —30 + 680 —15680[sin] 00 o o 2—30+ 680 —15680[cos + sin] +1 -8 +42 —800 +2 —60 +1360 —31360[cos — sin] Do. „ „ ,, —200 o
[ ? [ ]3

Z------------------------------ -'------------------------------∖ Z------------------------------------^------------------------------------χ
1 cos e2 e4 e6 e3 e5 e7
2',' sin 16 768 92160 96 7680 1290240

________[cos]_____________ + 4 -320 +17490 + 30 -4440 +447552[sin] +5 -328 + 16935 + 34 ~452° +444864[cos + sin] +9 —648 +34425 +64 —8960 +892416[cos - sin] —i +8 + 555 — 4 +80 + 2688
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370 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

where the lines [cos + sin], [cos —sin] are obtained by the addition and subtraction of the lines [cos], [sin].The lines [cos + sin], [cos — sin], are then rearranged by reading them backwards and forwards from the terms which are in the [cos — sin] line, under [ p ; viz., in the present case, where j = 1, from the terms — 2, 0, 0, 0 under [ ]1, as follows :—

[ ]4 [ ]5 [ ]6 [ ]7
z------------------λ----------------- -X z-------------------- ∙λ-------------------- -χ z--------- A--------- s z--------- λ----------s

0 cos ei e6 ea e7 e6 e7
sin 768 92160 7680 1290240 92160 1290240

[cos] + 299 — 74352 +3760 -1457120 + 57262 + 1025243[sin] +326 — 75648 +4016 —1482208 + 60387 + 1071904[cos + sin] +625 -150000 +7776 -2939328 + 117649 + 2097152- [cos - sin] - 27 + 1296 - 256 + 25088 - 3125 - 46656

[ ]° [ ]'
z------------------λ------------------X z--------------------- λ S

θ cos e e? e5 e7 e0 e2 ei eβ
x sin*7 4 96 7680 1290240 2 16 768 92160

I [cos + sin] —2 o o o + 1 —8 +42 — 800Ï [cos-sin] Do. „ „ „ 0-1+8 + 555[cos] -4 O O O + I -9 +50 - 245[sin] 00 o o ÷ι-7+34 - 1355

[ 7 [ 7 [ ?

z------------------------A-------------------------X Z----------------- λ------------------ X Z---------------------a---------------------\
θ cos e «3 e5 e7 e2 ei e6 e'i e5 e7
sin-7 4 96 7680 1290240 16 768 92160 96 7680 1290240

I [cos + sin] +2—60 +1360 —31360 +9 —648 +34425 +64 —8960 +892416I [cos - sin] o — 4 + 80 + 2688 o — 27 + 1296 o — 256 + 25088________ [cos]__________ +2 —64 +1440 —28672 +9 —675 +35721 +64 —9216 +917504[sin] +2—56 +1280 -24048 +9 —621 +33129 +64 —8704 +867328
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216] THEORY OF ELLIPTIC MOTION. 371

[ ? [ ]∙ [ ]’ [ ], 

z------------------λ----------------- s z---------------------λ-------------------- \ z----------λ----------X z----------λ----------×
θcos e4 e6 e6 e7 eβ e7

x sin^ 768 92160 7680 1290240 92160 1290240

I [cos + sin] +625 - 150000 +7776 -2939328 + 117649 + 20971521 [cos - sin] 0-3125 o - 46656 o o[cos] +625 -153125 + 7776 -2985984 +117649 + 2097x52[sin] +625 -146875 + 7776 -2892672 +117649 +2097152
where the lines [cos], [sin] are obtained by the addition and subtraction of the lines I [cos + sin], ⅜ [cos — sin] ; and it then only remains to reduce the fractions, at the same time multiplying by 2 the lines j [cos + sin], ⅜ [cos — sin], to obtain instead the lines [cos + sin], [cos —sin]. We have thus,

[ ]° [ Γ
a,θ cos z---------------------- Λ.--------------------- s z--------------------------- ,--------------------------- s

sin e e3 g5 e7 e0 g2 e4 eS

[cos + sin] -I o o o +ι -, + + _
[cos-sin] Do. „ „ „ o -j + ⅛ +-~2

„ -, I 9 2? 40[cos] -I o o o + - - -⅜ + - -fυ-l j 2 x6 384 18432r . -, I 7 17 271l j 2 x6 384 18432
[p [7 C]*x °8in∕ -------------------λ------------------S ∕---------------- ----------------- × '------------ κ∙----------- s

e e3 g5 e7 e2 g4 eβ e3 e6 g7

Γ ∙ 1 a-τ 5 . * 17 7 ,9 27 765 4 7 , 83[cos + sm] +1 -- +jg - — +g l6 + 1024 +j-3 +
r .-, III 9 9 17[cos —sin] o------ 4—0 ÷ -~ o------- 6 + ~— o ~ ~ + ~w^l j 12 48 240 128 320 15 180

r 1 j- i 2 j- 3 1 9 225 3969 2 6 32l j 2 3 16 45 16 256 10240 3 5 45Γ . , I _2_ + Ξ 19 ÷-9- --2o7 + 368ι 2 _iy 121LsιnJ 2 12 6 720 16 256 10240 3 15 180------- 1___________________ __ _________________________________ ____ _________________________________________________________________ i---------www.rcin.org.pl



372 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

which is, in fact, part of the table (a?.. .x7) It is to be remarked, that whenin any column the second term is zero, the third and fourth terms are each equal to one-half of the first term, and that I have in the tables represented them by the letters H, H.The foregoing method depends, it is easy to see, on the following proposition; viz., writing
xm cosjf = X [cos]/ cos ig, xm smjf= X [sin]/ sin ig, 
xm cosjy = X [cos]/ cos ig, xm sinjy = X [sin]/ sin ig,where, as before, f= g + y, then we have[cos + sin]/ = [cos + sin]/-·’,[cos — sin]/ = [cos — sιn]∕+∙ζthe latter of which follows immediately from the former. To prove this, it is to be remarked that in generalcos α X [cos]1 cos ig = X [cos]1 cos (ig + a), sin a X [sin]1 sin ig = — X [sin]1 cos (ig + a), sin a X [cos]1 cos ig = X [cos]1 sin (ig + a), cos a X [sin]1 sin ig = X [sin]1 sin (ig + a);whence, putting a=jg,

<x*tf= cos (jy +jg) = X [cos + sin]/ cos (i +j) g= X ⅜ {[cos + sin]/-·? ÷ [cos + sin]/1^?] cos ψ,sin jf = sin (jy + jg) = X [cos + sin]/ sin (i +j) g= X ⅜ {[cos + sin]/-·? — [cos + sin]/1-·?] sin ig;

[ ? [ ]∙ [ ]’ [ ]'

it∙∞8y ,-------------------■-------------------. --------------------*------------------ s ∕------------ ■------------ - ∙-----------‘'
sinj e4 eβ e5 e7 eβ er

. , 62ς 62ς . 81 5103 1 117649 1 1024[cos+sm] + 3g4 - — +- - — + 4tofe + 315625 81Γcos - sini o — ----- > o — o ol j 9216 1120
625 30625 81 81 ι 117649 , 5£2[cos] ÷768 18432 + 80 35 92160 315625 _ 29375 + 81 _ 2511 117649 512Lsm-* 768 18432 80 II2O 92160 315
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216] THEORY OF ELLIPTIC MOTION. 373and therefore [cos]/ = ⅜ {[cos + sin]/-·? + [cos + sin]/4-·?],[sin]/ = I {[cos + sin]/-·? — [cos + sin]/*-·?} ;and, adding and subtracting, we have the theorem. The coefficients contained in theCOSDatum Tables (ic0.. .x7) ^jy were taken to be ⅜ [cos]/ ⅜ [sin]/ in order that thecalculations might in the first instance give ⅜ [cos + sin]/, ⅜ [cos + sin]/, and thence by an addition and subtraction, without a division by 2, give [cos]/, [sin]/.The resulting values admit of a very simple verification ; in fact, writing down the two equations
xm cos jf= X [cos/ cos ig, xm siny∕= X [sin]i sin ig,or, what is the same thing, the summation now extending only from i = 1 to i= ∞ ,

⅜ xm cos jf— ⅜ [cos]θ + X, [cos/ cos ig, ⅜ xm sin jf= ∑, [sin]i sin ig ;if in the first equation, and in the second equation differentiated with respect to g,we put <7=0, then, observing that p = 0 gives ∕=0, x = — e, di =Q+XL we have 
dg (1 — e2∕⅜ [cos]0 + X, [cos]i = ⅛ j (- ejm,X,⅛ [sin/ = ⅛y (-e)wl(l + 2e + ∣e2 + 3e3 + ⅜7- e4 + -⅛5- e5 + f∣ e6 + ⅞5-e7 + ...).The values of (x0...x7) C°Sy/being known, those of C0S if can, of course, be deter-sm σ ∖α∕ sin jmined by merely substituting for ~ its value (1 + x), expanding and reducing ; and aconvenient mode of arranging the calculations presents itself so obviously, that noexplanation is required. The verification is similar to that for xm °?S The onlv

sπ1∙λz jdifference is, that for g = 0 we have the value of r, viz. 1 — e, in the place of the value — e of x. A similar verification is applicable to the Datum Tables.To make the arrangement of the Tables clear, I have given at the end of them some examples to show how they are to be read off.
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374 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

Table («°, x* * 1, x2 *, x?, «*, #6, #7 8 *)·

[ ]∙ [ ], c ]2Z------------------ A------------------S Z-----------------------λ----------------------- s z------- ---- λ------------ '
gθ e2 e4 eβ e e3 e5 e7 e2 e4 e6

χO + I O O O OOO O O O O
1 1 3 5 7 £ Ξ _ _Lajl +2 ° ° ~2 + i6 384 + 18432 4 + 6 32

1 1 , 1 1 , £ _£ , _5_æ2 +2 ° ° 4 48 1536 4 4 96
æs +3 o _ à + _Ł------ o + —8 8 32 1024 32

[cos]
3 11 , 1 3X4 * + — O — — + -7— 4----- ---------- 78 4 64 · 4 16

. _ _L + 21 + -1x +16 16 256 64 \
χ6 + _5_ -15 +ΞS16 64 64
„7 _ 35128
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216] THEORY OF ELLIPTIC MOTION. 375

Table (%0, x1, x2, a?, xi, xs, a?, x,).

∏8 []4 []6 ∏β □7
Z------------------- a---------------------------------- ∖ f λ S Z--------------λ-------- *----- ∖ z----- λ------ s z a Xe3 e5 e7 e4 e6 es eβ e6 e,

æ° o o o o o o o o o
æi _ 3 + 45 _ 567 _ i + i _ 125 + 4375 27 _ 1680716 256 10240 6 5 768 18432 160 91260
τ2 1 9 243 i I 25 625 9 2401ar + — — --- 4-------— + — — — 4---- 7 ~ ~--- z + --- + en4 32 2560 4 3 96 1536 32 7680
ic3 _ Ξ + _L _ 27 _ _3_ + Ξ _ £5 + 375 _ 9_ _ 3438 64 1024 16 4 64 1024 32 1024

[cos]
x4 u. 1 9 , i n , 1 25 , 3 , 49
X 4- — — —- 4—7 O + Ô - ------ + ^^"z ÷   8 64 16 8 192 16 192
xb _ _5_ + 45 __5_ 1 25 _ _5_ „ 3532 256 32 32 256 64 256
£C6 + — +— + — + — + —64 32 64 64 64
æ7 _ £1 7 I128 128 128
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376 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

N.B.—In all the Tables H, H, in the third and fourth lines of a set of four lines, denote one half of the number above them in the first line. The terms [cos — sin]0, denoted by ,l ,, ∙∙∙ a,re the same as the terms [cos + sin]0 immediately above them.

COS ∙
Table (χ0, ccl, x2, a?) . f ...v ’ ’ ' sin ∙,

[ ]∙ ∙ [ ]'
COS_________________________________λ________________________________ _______________________________________ √------------------------------------- s. f s--------------------- ' '
sιn' e ei e5 e, e0 ei e4 e6

r . 1 j, 7______5_[cos + sin] - i o o o +1 ^ 1 + 64 288i 1 37[cos - sin] ,, „ „ ,, o 8 + 48 + 3°72τθ -' r 1 H 9 + 25 49[cθs] ^1 o o o H -T6 +∏84 184327 17 27i[sin] o o o o U "Ï6 +j¾ ~^32

< 
( 1 11 1[cos + sin] -- o o o + 2 _ 8 _ 128I I 19[cos-sin] „ „ „ „ + 4 + Î8 + Ξ^6

zv»l √ r 1 1 , 3 5 . 7M o o ° + 8 " 0 +i 7 31[sin] 0 o o o + 8 - 96 ~I 
i 1 1 5[cos + sin] -→ o o + 2 ^ 4 + 384

Γ ∙ Ί 4. 1 i 4. 5[eos-sin] „ „ „ + 4 “ l⅛ +
ic2 4

r -∣ 1 4. 3 5 , 35l j 2 8 32 307212 C[sin] o o o + 0 - — + —i-l j » 32 3072I∕ [cos + sin] -∣ + ! - ⅛
[cos-sin] „ + 7 + -⅛

4 I 2oιC3 √ [cos] - j 0 o + ±-------L, 8 16 256[sin] 000 + _L _ JLx6 256
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216] THEORY OF ELLIPTIC MOTION. 377

... Table (ad, ad, cd, ad)C?Sf...

C. Ill, 48

[ ]≈ [τ [ r
COS z, λ λ __ λ__________ _

J Z-------------------------------------------------∙χ Z------------------- -------------------- -----------------------Sl∏ q β ^5 ç7 ^2 g4 ^6 ^3 g5 g7
f r · ί 5 17 7 9 27 768 4 7 83LJ 4 48 144 8 16 1024 3 3 60r · i iii 9 9 17l j 12 48 240 128 320 15 180

iCθ ·<

r 1 TT 2 3 1 TT 225 , 3969 TT 6 32l j 3 16 45 256 10240 5 45Γ∙ Ί TT 711 19 TT 2°7 . 3681 ττ 17 , 121
Sin Jti----------+ 7-----------— ±1--------- 7 H-------------- H --77 + 777l j 12 6 720 256 10240 15 1°θ

k r · -1 i 7 29 5 3 21 327 23 289[cos + sm] -- +j +f^ -J -1 + ι2 -240
[cos-sin] o +i -± +-L ο +A _ 33. o + _L _22l J 8 96 240 32 1280 12 720r -1 ττ i 5 7 -rτ 45 17°1 tt 28l j 2 32 360 64 5120 45[sin] H +| -⅞ H +∣2 -1+2 H + H -ü?l j 8 48 720 64 5120 12 720

k r.-. i i i 7 73 i 23 237l j 12 32 4 16 512 2 24 480Γ · Ί 11 1 5 11cos - sm o------ + -5- o---------- ------------— o------—l j 24 480 32 256 24 480îc2 4 r η 1 1 ττ 15 63 ττ 1 4[cosl o-----7 + — H — ~ +-—-- H------H----------l j 16 60 64 1024 2 15r · ί τ 7 TT 13 , 83 w 11 , 43l j 48 480 64 1024 24 160
k

c
r·-· 377 1 51 1 1 33[cos + sml -§ +j7-÷ ----- + -2-ξτ “o +— + ql j 8 16 64 4 128 8 32 128r . τ iii 13 129LJ 8 8 64 16 32 32 384ri 1.,9 1 5 63 TT T. 1L J 4 32 10 32 256 or . τ I , 5 3 3, 39 TT , 1 , 35L J 8 32 64 32 256 32 384
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COS
... Table (<c0, x1, a?, λ3)

[ ? E ? Fr ΠF^cos∕ ,------------------------------ s z------------- ‘------------- s x--------- ^----------s χ------- *--------ssm ei eβ <Λ eι el e1

( r . -, 625 625 81 729 117649 ,1024l j 384 192 40 160 46080 315Γ ∙ τ 62S 8lcos - sin o-------- — o---------- o ol j 9216 1120[cos] H -≠5 H - — H Hl j 18432 35[sin] Η -ψ» H ,Ξ5ii h Hl j 18432 1120< x . _ 125 2125 27 1269 16807 128[cos + sin]----- f + —÷2 -----£ + ----- - - -7r - - —-l j 96 768 16 320 7680 45[cos —sin] o + ----- 2- o + ----- o ol j 1536 32°æl ^S [cos] H +4'57s H+- Η Hl j 3o72 4°[sin] H+I375 h + — Η Hl j 1024 320∕ Γ . -1 25 425 9 423 24°I 32l j 32 256 8 ι6o 1536 15Γ . -1 25 9cos — sin o — —·— o — -~ o ol j 512 160
a? ■< [cos] H - 8-75- ii - Ώ Η Hl j 1024 20[sin] H - H - Η Hl j 1024 160∖

[cos + sin] - + — - -¾ + ∣ “ ~16 32 16 8 384 3[cos — sin] o — —— 00 o o, 384ar √ [cos] H + m Η Η Η H768[sin] H + ⅛ Η Η Η H
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216] THEORY OF ELLIPTIC MOTION. 379poc
Table (a?, z6, x6, x7) . f... ∖ > j 8ιn j

48—2

I Γr lΓ
COS __________________________________ a__________________________________ _______________________________________ Λ-----------------------------------Sin g g3 g5 g7 gθ g2 g4 gβ

f ·? 3 1[cos + sin] - I o + 8 ^ 8
r ∙ Ί 1 5[cos-sin] „ „ + 4 ~T2S

xi ■< r η 3 5 21l j 8 ι6 256r . η inl j 16 256
V

f [cos + sin] --½- o + Al j 16 16[cos-sin] „ „ + i∣
a? ∙< m -⅛ o +7⅛

[sin] 00 ÷ ⅛ [cos + sin] — + —16 16[cos-sin] ,, +aJ 64

m - ⅛ +,1
[sin], o ÷⅛k ∕ [cos + sin] _-3£l j 128[cos - sin] „

x, ■< [cos] —35-l j 128[sin] o_____
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COS
... Table (x), a?, afi, x7) . f...x z sur

[ r [ ]s c r
COB ,------------ .------------ , ,--------- J----------- , ,.■----------- ,
sinj e e3 gθ e7 β2 ei e6 e3 e5 g7

r . η I * 1 I 51 , _5_ _ A[cos + sm] - 8 + 6i +4 ~ ∏8 + l6 l6
r ■ 1 11 4. 1 3 + A _ A[cos-sm] ~I6 “6Ï +T6 “iïï ι6 48

x I r ι -Ao + A + A _ Ξ[cosl 32 32 256 16 3
Γ ∙ Ί 1 . A u. 3 39 + Ξ _ A[sιn] 64 32 256 8 48
V

γ.ι 5, 35 5 _A + A[cos + sm]. -7g +-8 -gj 32 +32
Γ ∙ Ί 5 , 13 I _ A + Acos —sm ------ +7To ------- ->q -jol -, 32 128 32 32 * * 32r -1 £5 + A  A _A + Ξ[cθs] 64 16 128 32 8r . -, 5 j, ii 3 _ A + At-sιr^ 64 +128 128 16 32< ________________________ ' _______________________________z [cos + sin] - i + i∣ + ⅛
Γ ∙ 1 3 j, 3 , 1cos — sin — — + — + 7Σl j 32 32 16iCβ - r -∣ 1 21 j 1M - 8 +∏8 + 8

tsini -⅛ +⅛ +AI 2∕
Γ ∙ Ί 35 21[cos + sm] - —⅜ -------ol j 128 128r ∙ τ 21 7cos - sin -------- -------5l j 128 128

x7 - [cos] ------Ï. - A32 64[sin] -A. - -AL j 128 128I l____________________ iwww.rcin.org.pl
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... Table (xtl, a?, x6, x7) . f.sin j

"^Z Fΐ Ft I Fr ΓΓ
? S ,----------------- ∙----------------, ,---------------- '----------------S ------- *------ S ,-------’-------'

g4 gβ g5 g7 gβ g7

( r · η 1 7 3 3 49 2[cos + sini + — + — +-i - 2~ + + -ίο 32 ιό 64 120 3• 7[cos-sin] ο + —„ ο + Ά ο ο120 6αÎC4 ·< [cos] Η + -¾ Η ο Η Ηl j 256[sin] Η + -⅛ Η - Η Ηl j 256 64
r · ί 9 1 41 7 ιcos + sin — — ------ — ½- — √-- — -32 32 128 64 4

9 t-tΓcos-sini — -÷ ο -----— ο οl j 64 128as5 ■< Μ -AL Η - A Η Η
Μ "⅛ Η -⅛ Η Η

kζ [cos + sin] + — + — + — + —32 32 64 16
r · 1 ιcos - sm + — + — ο οβ 64 32asb √ [cos] + ⅛ + i Η Η

[sin] +A- +Α Η Η
[cos + sin] -----2- 1128 i28[cos —sin] ------ rι7 L j 128 0ar « [cos] _ 2. h32[sin] -----Ł_ jjL j 128
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Table (a?, xi, a?, a?} C°S * * 8 2/... v ■ sin j
[ ? Fr Fr

COS ----------Λ---------------, z---------------------------------- Λ---------------------------------- s z-----------------------------Λ-------------------------- χ

sin g2 g4 g6 g g3 g5 g7 e0 g2 g4 g6

(
Γ , · i a. 3 j, 1 a, 3 „ j, 7 5 271 55 1°3l j 4 8 64 4 96 4608 16 144γ . -, i S 49 ii[cos-sin] ...... “ ÷]] a,, -[⅛ o o +- t -

[cos] +3+"+JL h +” -4- ÷^- Η H +⅛--5≤l.l j 4 8 64 12 384 23040 96 1440r ∙ ί λ ττ 5 5 , 15r h- ττ , 163 52 * *7l j 6 128 57θo 96 1440
∖

( r . ∏ 313 i 5 53 2°3 ii i[cos + sin] +-~q-Λ -- +-¾--⅞1 ~-o ~ +- - - - —l j 4 8 64 2 16 384 18432 2 2 32γ . ι i 61 271 i 17cos - sin „ „ „ o-----7--------z5 - 7-------- o----- θ — -r-l j 16 768 6144 48 480
x √

r__o^∣ t,3 1 3 ,r a. 1 i67 127 tt 25 1l j 4 8 64 8 1536 4608 96 30[sin] 000 H +4 - ⅛ +-O— H -4 +-i-l j 16 512 18432 96 480
<__________________________________________________________________________________ ._______________________________________

(
r ∙ ί i 1 3 3 17 19 i 53[cos + sin] +-+5+∑2- - - + -s + — + - - I + ⅛l j 4 8 64 4 48 512 2 96
r ∙ τ I I 83 II[cos-sin] „ „ „ ----- + -7 +-z⅛- 0----------7 + —l j 7» »7 „ 4 96 7680 16 32X2 J

r -, i i 3 i 35 23 ττ 17 7[cos] +~ +0 +∕^ ----- + + ~^Λ H----------- + —l j 4 8 64 2 192 900 32 24
r . η III IOI ττ 15 25[sin] 000 ----- + — +-TĘ- H------- - + —l j 4 64 7680 32 96I

f r∙τ 13 35 49 312 64 8 32 1024 8 4r ∙ η i i 39 Icos-sin „ — - — —-----2Z_ + — o, l j ” ” 8 64 1024 16
x? X r η i3 IQ II 7i[cos] +- --~- ----- + -2------------------------ + -i- — -2 64 4 128 256 32 8r ∙ ί i ii 5 51sin 00 — - + —- --------- — + — — -8 128 1024 32 8
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... Table (xf,, x* l, a?, a?) C?S 2/... v ' sin j
[ ]3 [ ]4 [ ΓCOS ,--------------------- λ-------------------- s z--------------- *--------------- s z----------------- ------------------ χ

Sin e e3 es eJ e2 e4 e6 e3 e5 fi7

[cos + sin] + 2 -— + -Ι*1 +Ξ3 _Î59 + 559 + 59 _ 3-J + 3Ξ⅛l j 4 32 512 4 24 48 12 192 1536r . 9 27 X 62≤cos —sin 00+ ------ + —ς- o o + — o o + --------7I * l j 32° 256° 45 32256[cos] h H +2-P ~-4-7 H H +⅛≤i H H + ⅛⅛l j 640 1280 1440 16128r . ττ ττ 2061 2881 ττ -, 8369 ττ ττ 326lOIl j 640 2560 1440 32256< r∞s + s⅛l -i + 23 _ 255 + i≤⅛ _ 5 + ι°7 _ ÎÎ9 _37 + ⅛9 _ 59P3Lc0s + slnJ 2 i6 ,2g + 2048 4 24 48 16 768 6144Γ ∙ η 3 231 I 125cos —sin 00— -—7------------00—   00— -5-----------l j 256 10240 120 18432
X Ï [cos] H H -5-3 + H H - —H H -l j 512 10240 480 18432[sin] H H - 5o2 + H°9 ∏ h - ⅛ H h _ 447^l j 512 5120 160 9216∕ Γ . η I 13 367 15 3 223 2987l j 4 16 512 4 8 4 96 1536r . -, I 71 I 25cos —sin o — — + —-r- o o — —χ o o — ----- 7l j 32 2560 48 1536iC2 ∙< [cos] H - ∣2 + -953 h h _ I h h + m8il j 64 2560 96 1536[sin] H - + H H + 4 H h + ⅞l j 64 1280 96 256

[cos + sin] _ Î + « _ 753 _ i ∙ + 22 - I - i2 + 'J11l j 8 32 1024 2 64 8 64 1024r ∙ τ 3 13 7 95[cos —sin] o + ^τ~ — ------- o + -- 00+ ------l j 64 1024 192 3072ic3 √ [cos] H + -¾ - ⅛ H + ⅛ H H +l j 128 1024 96 3072[sin] H + -¾ - -⅛ H + H H +l j 128 512 192 1536
I
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... Table (icθ, xi, a?, xs) ; 2/.

[ p [ r [ ]s [ ],coa2∕ ,------------ ■------------ ---- ------------------ ■------------------,,—-—s -—■—sιn e4 e6 e5 e7 e6 e7
[cos + sin] +⅛5 -⅛⅛2 +⅛3 -⅛ +l⅛g16 80 960 23040 2880 17920[cos — sin] 000 00 o

x0 - [cos] H H H H H a
[sin] H H H H H H∖

f Γcos + sin! - — + É2 _ 4553 , 2061389 _ 8551 _ 2680916 5 768 92160 960 2048[cos — sin] 000 00 o
x ∙< [cos] H H H H H H

[sin] H H H H H H< 
[cos+Bin] + ⅛ -- +⅛ ~v^∙- + φ + ⅛9-l j 16 4 96 7680 64 2560[cos — sin] o o o 00 oα2 - [cos] H H H H H H

[sin] H H H H H H∖
f r ∙ η 73 65 8425 379 3563cos + sin] - -i7 + - - — + -i- - - ------;j 16 4 64 3072 192 1024[cos — sin] 000 00 o

a? - [cos] H H H H H H
[sin] H H H H H H
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Table (oci, æ5, a?, xr) . 2f...' sin j

c. III. 49

[ ]0 [ ]1 E ?
COS A A A. 2∕ ' ~× ' × ×--------------- ^ ×sιn e2 e4 e6 e e8 e6 e7 e0 e2 e4 e6

(
Γ∙τ 1 3 I s 3 1[cos + sin I +-+^- ----- + — + ∏-----l j 4 64 2 32 82[c°s-sin] „ „ --' ° +⅛ -⅛-< [cos] + Ξ +J_ _ j + JL +_7_ __9_4 64 8 64 32 32[sin] o o ~ I + ∕^ + — - —8 64 32 32

k< [cos + sin] + _ JL + JLL + JL64 16 256 16[cos - sin] „ - —----- j- +æs J 32 256 32[cos] +2-5 -F ÷^- ÷Fj 64 64 64 64[sin] o “ A + ^⅛ + F~l j 64 256 64v
f [cos + sin] + — — + —l j 64 64 16[cos-sinl „ -15 + -2-ai∙ J 64 32[c°s] +15 -∙⅜ +i364 16 64[sin] o -⅛ +⅛
r - - - -[cos + sin] __35_l j 128[cos - sin] ——. L j 128

x1 < [cos] — -L32[sin] -----—l j 128I
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... Table (xi, x5 *, xβ, æ7) C.°S 2f...
sin j[ r F? FF

COS χ------------>------------ s z---------- Λ--------- χ ,--------- λ----------------------χ

sin g e3 gδ g7 g2 g4 g6 g3 gS g7

Z r · Ί 3 ,1 43 , 1 47l j i6 4 64 2 32r . π i i icos — sm o— — o — 7— o— —xl j 32 64 40
ÎC* 4 H r η 7 TT 11 LT 143cos 0—7- H------  4i--------l j 64 32 192r . i 5 τι 21 w 139l j 64 64 192

[cos + sin] ~⅞ +⅛ -ü -X + J⅛l j 16 256 64 32 256
r ∙ η I 17 I Icos — sm ------ H----------- 7 — 7— o -------7l j 32 256 64 256îc8 r -, ii 91 i 29[cos] +-z-7 - ô H +—,l j 64 256 8 256Γoi∏l 9 , 37 7 τι , 15[ ] 64 128 64 128'k

z r · i 5 15 21l j 64 64 64r · “l i i iI cos —sinl - — ÷- ÷ —64 64 64
-i ÷∣ -g

[sin] ----- -- +-L + J-32 64 32k
z [cos + sin] - -5≥L _j 128 128[cos —sin]  Z_  î_7 128 128

x7 H [cosl —~ _ 11J 128 128[sin] - -Z- _ _LL J 64 64\
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49—2

... Table (ndi, a?, oP, æ7) C°S 2/ sin j
[ 36 Fr Fr FF

COS_______ A__________________ ________________________ A._________________ . . - .. 2∕∙ Z- ~x z-------------------------------- X ZX Z ——XSin ∙ e4 e6 g5 e7 eβ g7
<

r · -1 1 9 1 5 41 43

l j 16 x6 4 24 64 32

[cos — sin] 00000 o
îc4 - [cos] H H H H H H

[sin] H H H H H Hk
<

r . , 13 i 163 g iox[cos + sin] ------ ------ ------ - ------ -
l j 32 32 256 64 256

[cos — sin] 0000 oæ5 < [cos] H H H H H
[sin] H H H H H

<

r . -, 3 19 i ς[cos + sin] + — + 7z +7- + ≠-
l j 32 04 64 64

[cos — sin] o 000æ6 < [cos] H H H H
[sin] H H H H</ r · 1 7 1

l j 128 128

[cos — sin] o oæ7 - [cos] H H
[sin] H H
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Table (x∖ (A, a?, x3) . bf∙∙∙

[ ]° [ ], [ Pcos ,--------------.------------- s ,---------------- »----------------,------------------- -<------------------- ,
sin λ7 e3 e5 e7 e2 e4 e6 e ei e5 e7

r ∙ 1 1 3 3 2i 31 i03 ,33 _ §9 163[cos + sin] 2 16 32 8 16 1024 4 192
[cos-sin] „ „ „ o --∣5 - o

[cos] -i —¾ —Ł H -2^ Η H -2g +l j 2 16 32 256 10240 oθ 32°r ∙ ί - _ _ li 243 339 τr ττ 111 , r3l j 256 10240 40 30∖
z Γ ∙ 1 3 . ∙1 i 3 j, 5 61 129 1 9 125 , 7o9l j 4 32 64 4 48 512 2 8 90 1152r . -1 1 59 i 89[∞8-s∞] ................................... θ - 0 + ° ° - ≠ +576°X1 √ r η 3 , I j- 3 ττ 41 , 763 rτ ,[ 21 i8i7l j 4 32 64 64 5120 32 5760[sin] 000 H - — + -lîl H H -¾+-ll j 192 5120 48 IO
<

f r . π 1 1 i 5 85 19 49l j 2 8 4 16 1536 12 96[cos-sin] „ „ „ o +i o +-L +-j-
[c0β] -i+io Η+μ+-?- H + ⅛ - ⅛2l j 28 64 1024 16 480r ∙ τ ττ 5 191 tt 37 21l j 64 3072 48 80∖

r r∙τ193 3 65 39 61l j 8 32 64 4 128 8 16 128[cos-sin] „ „ „ + ⅛ - — 00------⅛j 16 32 128[COS] -l 9_ -± + Ü - ⅛ H H - -⅝8 32 64 32 256 128[sin] 00 o +-2--ΖL HH-^-32 256 32
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COS
... Table (&°, xl, x2, æ3) . 3/’...v 7 sm 47"77 Ft 7

cos ________.______________ _ _______________>______________ _ χ__________>__________

S1H ^2 β6 g g3 g5 gθ

r ∙ -, 1 1215 449 39 155 767 j,5i 593,75043l j y 64 32 2 4 24 8 16 1024
27 I[cos —sin] 00 o — -— o o o — ----- 00 ol j 5120 42°[cos] H H H _ Z£867 h h h _ 8^9 h h hl j 10240 5θo[sin] H H H -ZΞ⅛ H H H - H H Hl j 10240 1680I ∕ r . η ,1 9 9 I 15 173 , 161 7 , 5o9 10439l j 28 128 2 4 24 36 4 48 512Γ . η 21 Icos — sin 00 --------=- o o o — ---- 00 ol j 2500 144æ1 √ [cos] H H - — HHH+⅞∣ HH H,- j 5120 288[sin] H H --159. HHH+1⅛ HH Hl j 5120 96κ< γ . ∏ 19 399 x 8 437 i 13 1393l j 24 128 2 3 90 4 16 1536Γ ∙ Ί 11 7cos — sin 00+ ------ o o + —— 00 ol j 512 480[cos] H H +1^ H H + Ψ- H H Hl j 1024 60[sin] HH+1585 HH+-φ HH Hl j 1024 100∖, r ∙ 1 3 9 3 , £5 _ 343 3 , 469[cos + sin] +g ι6 8 8 128 4 128

[cos-sin] 0 - ⅛ ° ° - TΓ8iC3 ∙< [cos] H - -¾ H H - — H Hl j 256 32[sin] H--⅛ HH-1⅞ H Hl j 256 128
i____________________________________ ________ I_________________
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COS
... Table (#°, .τ1, xi, a?} . 3/

[ ]∙ [ ]’ [ ]∙ [ ]’ [ ]1∙ COS ______ Λ______ ________Λ_____ _ _____ A__________ Λ--- -------- A----z∙ z ∙χ z-----------χ f × ∕ χ z- ∙χ
Sill g7 gθ g7

Γcos + sinl + iZ _ 5_£5 + 43o4i + 2567 _35563 + 2611 _ 87599 + 20335i + 106469l j 48 320 128 320 80 480 5120 1344
[cos — sin] 000 00 00 o oæ° ■< [cos] HHH HH HH H H

[sin] HHH HH HH H H∖
f Γ^oj-o⅛ι _33 ,373 _ 5919 787 , 58143 1423 , 237373 64653 47603L -* 8 x6 128 96 1280 96 2880 2560 1152

[cos — sin] 000 00 00 o oa31 - [cos] HHH HH HH H H
[sin] HHH HH HH H HV' [cos + sin] +1-⅛ + ⅜' + ⅛ -¾ +I33,⅛7 + 543£ + i⅛l j 8 160 32 768 24 30 512 96[cos — sin] 000 00 00 o o

xi < [cos] HHH HH HH H H
[sin] HHH HH HH H Hl<

( Γcos + sinl - I - -9. + ÉÎZ _ _9_ + 35 _ 5£ + 367 _ 467 _9_45-* 8 16 128 16 32 32 64 128 128[cos — sin] 000 00 00 o oiC3 - [cos] HHH HH HH H H
[sin] HHH HH HH H H
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Table (x* i, x5, aiβ, x7) cθs 3/.., 7 sin j
[ ]° [ ]1 [ ]2cos λ χ a x^j.· ,----------- ---------------χ z--------------- Λ-------------- s z----------------- A.------------------χ

8ιn e3 es er e2 el· eβ e e3 e3 e,

( [cos + sin] -J- + A + I + 9 _ ∣ + 43io 32 4 128 8 64r ∙ η 1 3 1 5[cos-sin] „ „ + + _2_ _ +_2_l j 16 32 10 192as4 - r -∣ 73 5 21 ii 67[cos] - ⅛ + — + — + --- y ------ +-------—10 32 32 256 32 192[sin] o o + —------ — + ^732 256 32 96∖
f [cos + sin] - ^r^ + ~- -⅛+ —⅞32 64 64 16 128r ∙ τ 7 1 1[cos-sin] „ „ + 7- ------ +—5. 32 32 128

as® - γ η 59 49 ii 23[cos] - — - -y +-t⅞ -7- +-Λj 32 64 128 64 128r . η 21 9 IIM o° +∏8 ^¾ +6i∖
f [cos + sin] — ∣ + — - —8 64 32[cos —sin] ,, + — — —β 32 32as6 ■<

r 1 3 21 QM -8 + 128 - 3⅝
[8⅛] c ÷⅛ . A

f Γ ∙ η 21 35cos + sin -------0 — -Ü-l j 128 128[cos - sin] „ - -2-j 128
as7 ∙< γ η 21 21COS -------δ --------L j I28 i28[sin] o — J-64∖
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[ ]3 E ? E ?
COS -A A A, χ,---------------- -----------------χ z---------------- ------------------ χ χ------------ ------------ χ
sin gθ É2 β4 e6 e g3 e5 e7 g2 g4 $

( r . 3 9 I 25 X I2Q[cos + sin] +⅜--5 +ó------ -  +--------Il j 8 8 8 32 4 128Γ · Ί 3 * 1cos — sin o -------- o — — 00l j 128 96
ÎC4 « [cos] H H - ⅛ H Hl j 256 48[sin] H H - ¾ H Hl j 256 96

/

r . η 5 5 75 25[cos + sin] + -⅜- -⅜+z2 - -r-l j 16 16 64 64r · Ί 1 1cos — sin + — o + — ol j 64 64
ÎC® √ Γ Ί 21 TT 19 TTM +∏g +ii H

[sin] + -ϊ% H + F hl j 128 64∖
[ cos + sin] + ~ o + —16 64I cos — sin] + o o„ J l 64[cos] + ^L o H

[sin] + -⅜ o HV
< [cos + sin] —½½-l j 128[cos — sin] - —128

x7 √ [cos] _ 64[sin] _ 17128
1

... Table (æ\ æ5, xβ, x7) C°S ⅛f...
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C. III. 50

COS
... Table (odi, a?, x6, a?)

Γi6 Ί F? FÏ []# []ιβ

C°S . z---------------------- A.-------------------------s z---------------------A--------------------z------------------------------A-------------------- ------------------------------- s ,---------- ,----------

Sin e3 e5 g7 e4 e6 ei f,l g6 g7

( r . , 11 19S i 33 5 67 123 4ςιl j 16 64 16 32 x6 96 128 192[cos — sin] 00 00 00 o o
Xi < [cos] HH HH HH H Hl j I[sin] HH HH HH H H

r r ∙ τ 5 , 27 17 i 67 τι 73l j 32 128 32 32 64 64 128[cos — sin] 00 o 00 o oic5 - [cos] H H H H H H H
[sin] H H H H H H H

z
I £ 3 3 13[cos + sin] + — +— + § + 7- + —l j 32 32 8 64 32[cos — sin] o o 000x6 - [cos] H H H H H

[sin] H H H H H
<
z 21 7 I[cos + sin] -------q -------~ -------δl j 128 128 128[cos — sin] o 00

a;7 1 [cos] H H H
[sin] H H H
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p∏ft
Table (&°, x1, a?, a?} . ∆Λ'...7 sm[ r [? Fr

COS z,-------------- A--------------s z--------------------------- A---------------------------χ z--------------------------- A------------------------- s

sin +' eι eβ e e3 e5 e7 ea e4 eβ

Z r · Ί .5,3 17 161 907 il 149 j, 325l j 16 16 6 96 3840 2 12 48

7277 i[cos-sin] „ „ o + ia +— o o + —
[cos] + Λ +Λ H +2^ +2«L H H +i⅛5l j 16 16 240 11520 300r · -, _ _ ii , 133 , 611 2437l j 160 5760 720

Z r . η ,5,3 31 1447 4537 j7 53 743l j 8 32 16 768 30720 4 12 192r . , 19 793 IIicos-sm] >’ 0 + 768 ^5∏fc o o + 5^æ‘ ] η 4-5 , _3_ H 4. 213 3601 ,, 621[cos] + 8 32 768 46080 h h + 320[sin] 00 H + H2 -⅛ H H + 1⅛l j 128 92160 240
[cos + sin] +S -A -3+53.iiΞ3+i+I,⅛9l j 8 32 4 96 7680 42 64. , 7 649 i[cos-sm] „ „ o - 9- - -go ο o - 55

[cos] + I —Ł H H - pl J 8 32 96 1280 64[sin] ο o H + 4 - ⅛ H H - jl j 16 7680 8z r · Ί 5 i 43 389 7cos + sinl + ~ o -χ-τ2+ - + i - -16 8 64 1024 4
r · ί il 59 i[cos-sin] „ „ o _ ------o----------------------------------- -æ3 J 64 3°72 48[cos] +4 o H - 22 + 221 H - ¾16 64 1536 96[sin] ο o H - - + H - ⅛4 3o72 96
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50—2

[ P [ ]'
COS ,-------------------------------- ----------------------------------s _______________________________a_______________________________
sin 4-7 e e3 e5 e7 g0 g2 e§

[cos + sinl -4 + ** -52? + 5_W + 1 _ l6 + *47 _ 3355l J 2 i6 256 4 36[cos —sin] o o o — o o o ol j 8060
£C° √ [cos] H H H + l°0y3 H H H H8960[sin] H H H + 5θ2r°1 H H H Hl j 4480

f Γ - T 1 39 687 123ςς i il j 2 16 128 2048 2 8[cos —sin] o o o + ^9 o o ol j 10240æ1 - [cos] H H H + H H Hl j 5120[sin] H H H + 3-°8-53 H H Hl j 10240z r . -, 5 67 2119 i 245[cos + sm] - - + -⅛ - ----- -  + - -4 + —t2l j 4 16 512 2 24Γ · Ί 17cos — sm 00— —— o 00l j 2560[cosl H H - ⅛ H HHl j 1280[sin] H H - S£|9 H h Hl j 2560
r -1 3 , 39 2°37 , 3l j 8 32 1024 87[cos — sin] o o — ------- o oL J 1024æ3 1 [cos] H H - ⅞H HHLJ 512[sin] H H - 1013 HHl j 1024

V

... Table (æ°, æ1, a?, a?'} C°S 4 f ...sin
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t r I t ]∙ ü

COS A A A .y z-------------------- --------------------- χ z------------- --------------s z ~S
sιn e e3 e5 e7 e2 e4 e6 e3 e6 e7∕ ∣- ∙ll , l 85 , 6845 490585 21 377 597 137 18113 2249741l j 2 48 2304 242 6 96 3840[cos — sin] 000 o 000 o o o

xt - [cos] HHHH HHH H H H
[sin] HHH H HHH H H H

z r„„ , 1 , 95 7325 , 407635 9 , 83 4029 103 1 40967 4894577l j 2 16 384 18432 4 4 64 16 768 30720[cos — sin] 000 o 000 o o o
iC1 ■< [cos] HHH H HHH H H H

[sin] HHH H HHH H H H
z r ∙ ί 3 295 8785 i 215 5 77g 103901l j 4 48 512 4 64 4 96 7680[cos —sin] 000 000 00 oic2 - [cos] HHH HHH HH H

[sin] HHH HHH HH H
z. [cos+sin] -∣+25.T⅛ _I+!Ü_i_«Z+iî2«28 32 1024 16 8 64 1024[cos — sin] 000 00000

£C3 ■< [cos] HHH HHHHH
[sin] HHH HHHHH

POS
... Table (x0, x1, xi, x3) . 4f... x 7 sm j
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... Table (xq, xi, a?, a?} C°S 4 f.sin j
T? [ ]9 [ ]1° i ]π

COS - A A _ A. _ -A. .... _4χ Z------------ χ Z---------------  ---------------s ZS Z S
Sin g4 g6 g5 g7 g*> g7

[cos + sin] +i⅛i -⅛½7 +J33H 3o9!⅛ + 5087 + i^≤73L j 48 240 160 1280 36 80640[cos — sin] o o o o o oas0 1 [cos] H H H H H H*[sin] H H H H H HI z [cos + sin] -^59 , 56527 7887 l 2427367 11263 9742939l j 24 480 256 10240 192 92160[cos — sin] 0000 o o
x1 - [cos] H H H H H H

[sin] H H H H H HI∕ [cos + sin] + ⅛ _ ⅛ + 3£2 _ i2Ξ221 + 3995 + 3>7⅜¾8 32 32 2560 192 7680[cos — sin] 0000 o o
x2 - [cos] H H H H H H

[sin] H H H H H H
∕ [cos+sin] -H+3 _ Î47 + 1099? _ £45 _ 4£3£5l6 2 64 IO24 24 3072[cos — sin] 0000 o o

x3 < [cos] H H H H H H
[sin] H H H H H H
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COS
Table (zc4, a?, x6, x7) / 4/ ...sin ,z

[ ]" [ ], [ P [ Pcθ8 y z,--------4-------- s z-----------A---------- χ z-----------Λ--------- -χ z- λ ~∖
Sin g4 e6 e3 e6 e7 e2 g4 e6 gl g3 gδ gl

( „ . 13 5 29 II 3 III[c0s + sm] +Jg +∣ ^8 +6j +i 4 «4
[cos-sin] „ „ -j +i^ ° +⅛ ° +⅛æ4 J Γc0s^∣ +— -3 +ΞΞ H + — H+lLcθsJ +16 8 8 48 32 8

[sin] o o -----+ Ho H + ίl j 4 192 θ4k 
r . ∙ η 4- 11 5 79 + 45 _ _5_ +Ξ95[cos + sm] + - -- --i +64 l6 +256

Γ . η I 37 ,3 o[cos-sm] „ -- -2^ +25b

x5 S r η II 3 29 1 3 ττ , _49Ecos] + 32 32 128 +8 128Γ . η I 21 21 97
[slnl ° "Î6 ~256 +65 u + ⅛6∖

∕ Γ ∙ ί , 3 33 , 15 _ 35[cos + sm] +- 64

[c0s~sml ” ~ 64 +6i 64
xs 5 r -1 3 11 1 9[cos] -)----- — --- + ol j 32 32 8 32

r ∙ 1 ii 7 17[slnl o --⅛ + <⅛ ~6i<  z r ∙ τ 21 35
[cθs + sln] - 128 ~i⅛

7 1[cos —sin] ----- — -------ql j 128 128æ7 4 M - ⅞ - ⅛
w -⅛ I -⅛
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... Table (λ4, zc5, îc6, xr) C?S 4 f... v 7 sin j
[ ? [ ]5 [ ]βcθs4∕ '---------------- A------- -------'' Z--------------- A---------------× z∙-------------- A------------- 'sιn e0 e2 e4 e6 e ei es e7 e2 e4 ββ∕

r∙τ 3 1 125 i 458 4 64 4 32[cos — sin] 00 00 00
xi - [cos] H H H H H H

[sin] H H H H H Hk.
i [cos + sin] —--~ + — —16 16 256 64[cos - sin] o 00 oic5 ∙< [cos] H H H H

[sin] H H H Hl<
( ~'[cos + sin] + -^- + + Ξil j 16 64 64[cos — sin] o o oiC6 - [cos] H H H

[sin] H H HIz [ cos + sin] —l j 128[cos — sin] o
a:7 - [cos] H

[sin] H
∖
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COS
... Table (æ4, x5, a?, æ7') . 4/.

t r □∙ Γr Γ [ r [ ]“cθs /■-----------∙λ------------ ∖ z--------- λ-------- z------------- λ----------S Z------Λ------ S ∕-------λ------ ×
sιn e3 e5 e7 ei e6 e5 el e6 e7

( r ∙ τ 7 351 1 13 3 95 43 719l j 8 64 16 8 8 64 32 192[cos — sin] 000000 o oîc4 < [cos] H H H H H H H H
[sin] H H H H H H H Hl  

r , . η 5 , 41 21 I 397 13 199l j 32 256 32 32 256 64 250[cos — sin] 00 000 ο ox5 ·< [cos] HH H H H H H
[sin] HH H H H H Hl _______________________ ______________________________________ ._______________________________________

z r . -, 39 3 29 i 7[cos + sιn] + 7z + -^- +τ^ +7- +√-l j 64 32 64 64 64[cos - sin] ο o 000
x6 ·< [cos] H H H H H

[sin] H H H H H<z r · η 21 7 Icos + sin -------- -------5 ------ -l j 128 128 i28[cos — sin] ο ο o
x7 - [cos] H H H

[sin] H HHl I I
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216] THEORY OF ELLIPTIC MOTION, 401

C. III.

Table (#°, x1, a?, a?) $f ...

51

[ ]° [ ]1 [ ]2 [ ]3sta57' '------- ‘------ " z----------- '-----------s z-------------- ^-------------- ' z------------- λ~------------'
e5 e7 ei eβ e3 e5 e7 e2 ei e6

f r · ί 35, 1°45 229 95 185 1295 75 665 585x516 32 384 192 12 12 192 8 16 102437 t>[cos - sin] „ „ o - — 00+ 000
[cos] “Λ"— H H H -Ξ3595 H H Hl j 16 32 18432 4032[sin] 00 H -^55 h h _ 42∣ h h hl j 1θ432 126

[cos + sin] -Î5-H + 2⅛-ψZ _Î2 + Î25_u^i +9,l⅛+9≤2232 64 90 3°4o 8 24 1920 4 16 512r ∙ π 151 37[cos sin] ,, i, o z-ο ο o — —-— 000l j 7θ8o 5760æl J [cos] -∣ξ H H H - 3553 H H Hj 32 64 1024 ιl32[sin] 00 H HH--77 H H Hj 153θ0 90
Z r · ί 5 , 1 , 43 357 37 691 i 11 143cl j 8 16 32 256 24 480 4 16 51237 i[cos-sin] „ „ o + o o + -g- ο ο o

[cos] - j +-⅛ H - H H - — HH Hl j 8 16 3072 32[sin] 00 H - HH-173 H H Hj 3072 240
/ r -i 15 5 7 3 i 19 261 ς ς31l j 32 32 16 32 8 16 128 4 128[cos-sin] „ „ °+⅛θθ+⅛ ° 0

[cos] -Ξ5+Ah+-¾HH+Φ H Hl j 32 32 7θ8 384[sin] 00 H - ⅛ H H + ¾ H Hl j 768 96
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... Table (&°, îc1, îc2, îc3) . ζf ...sin ^v

[ ? [ 7
COS z------------------------------------ Λ------------------------------s /--------------------------------- a------------------------------s

sin e e3 e5 e7 gθ g2 ei gβ

r r . -, 95 1675 25085 9775 110225[c0s + sln] -5 +⅞ +1 -25 +-g7 -^gg-
[cos — sin] 000 o 00 o o

x0 - [cos] HHH H H H H H
[sin] HHH H HH H H∖

f

r ∙ 1 I 17 365 8413 1 25 25l j 2 4 24 288 28 128[cos — sin] 0000 00 o
iC1 - [cos] H H H H H H H

[sin] H H H H H H H
∖r r i ∙ i 3 26 527 , 1 25 , 9725l j 2 3 32 24 384[cos — sin] 000 000

v? J [cos] HHH H H H
[sin] HHH H H H

[cos+sin] _ I + n _ 22∣ + I - ⅛
[cos — sin] 000 00as3 - [cos] HHH H H

[sin] HHH H H
∖
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...Table (æ0, æ1, a?, æ3) C0S ζ∕,...z Gin j

51—2

[ ]· [ r [ r'------------------ ' ------------------- ‘------------------ - ------------------ '---------------- s
sln e β3 e5 e7 g2 g4 g6 g3 g8 g7

Γcos+sin] +5-115 +½μ~595⅛ + 125 _ 9605 + 2825155 + 235 _ 21515 + 187915 J 4 16 64 8 48 3072 6 48 96[cos — sin] 0000 00 o 00 oæ° -, [cos] H H H H H H H HH H
[sin] H H H H H H H HH H<

( [cos + sinl -1+É2 - 1335 +l≤2o3 ..H .,.*723 242573 _ 37 »°I45 _4^57«3l j 2 8 32 128 4 48 1536 4 96 960[cos — sin] 0000 00 o 00 oæ1 - [cos] HHHH HH H HH H
[sin] HHHH HH H HH H

[cos + sin] + 1 - « + 1553 +1 _ 12 _ 1Î95 + 3 _ 313 + ⅛4 32 4 16 512 2 24 240[cos — sin] 00000 o 00 oæ2 -, [cos] HHHHH H HH H
[sin] HHHHH H HH Hv _________________ .

[cos+sin] +⅛ -12⅛5 _ S + 1½L9 _ 1 _ 53 + 7½>l j 8 16 128 4 128 8 32 32[cos — sin] 000 00 000æ3 -, [cos] HHH HHHHH
[sin] HHH HHHHH
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COS
... Table (x0, x1, x2, x?) . 5/. ∖ , sm j

[ ]’ [ ]” [ ]" [ ]“COB ,----------------<--------------- s ,----------------■----------------, ,-------- '--------,,-------- '-------- ■
sin "∙, e4 fi6 e5 e7 e6 e7

r . 1 11035 59127 , 8359 1033885 3050417 j. 67335[cos + sm] + -128^ +-^g- -~^6~ + 9216 + III
[cos — sin] 0000 00asθ - [cos] H H H H H H

[sin] H H H H H H∖ 787 334011 5455 , 665623 _ 918191 _ 37647[cos + sin] - -2- .ι5Γ 7680 160
[cos — sin] 0000 00

∙< [cos] H H H H H H
[sin] H H H H H H

. -, i73 12697 , 365 i348i 18859 129o7[cθs + sm] + ~ ~-^6~ + 2J 96 5i2 160
[cos - sin] o o o ° o o

iC2 - [cos] H H H H H H
[sin] H H H H H H

< r 13 63 25 7115 3563 _ 3011[00s + sln] __ + - -τ + _ - --g4 128
[cos — sin] o o o o 00ic3 - [cos] H H H H H H

[sin] H H H H H H
< 
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Table (xif j∕, z',j a?) c,0s sf∙∙∙

[ ]“ [ ], [ ]s [ ],

COS » A A Λ A. C>f ' ∖ z--- ---- s z--------------- ---------------- ∖z---------- ---- -------------- -s
S1H ^7 g4 g6 g5 g7 ^4

( r ∙ i 3 5 1 2S 13 81 1910 32 16 32 16 64 4 128r ∙ η 19 icos - sm „ „ o + —⅛ o---------  o ol j 128 192
x4 - [cθs] _A _1_ h +ii9 h +121 h hl j 16 32 256 192[sin] o o H + H + H Hl j 256 96I

[cos + sin] —— -+ — - — - “ +l j 32 64 32 32 128 64[cos-sin] „ + ° ^T⅛ °
[cos] __L _£5 +31 h __3£ hl j 32 64 128 128[sin] 00 + —H - Hl j 128 64

r ∙ τ 1 3 21 ιςcos + sin — - + — — — + —4 32 32 64
r . 1 1cos - sin „ + — - — oj 64 32

33® -<
Γ 1 17 11 ττ[°θsJ +∏s hM 0 +⅛ -⅛ h∖

z [cos + sin] -⅛
[cos-sin] „ -~

x7 ■< r τ 7 11M -∏8 ^∏8
[sin] o - i
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... Table (x* i, x5, a?, x7) g.Q 5/ ...

[ ]4 [ ]5 [ ? [ ]7
COS z----------------- λ------------s z------------ >-----------x z λ s z λ χ

SIU g ^3 g5 βQ g⅛ βQ f> ^>6

∖co8÷8m] -I +∏i + ∣ -⅛ +I-⅛2 * +i-5⅛l j 8 32 8 8 8 64 4 128[cos — sin] 00 00 00 00A34 ■< [cos] HH HH H H HH
[sin] HH HH HH HH

V. 

[cos + sin] +^⅜ -^⅜ + τ^8 - Hl j 16 64 16 16 128 64[cos - sin] 00 o o o oas5 h [cos] Η Η Η Η Η H
[sin] Η Η Η Η Η H∖

[cos + sin] - I + ½ +— +p∙l j 8 16 32 64[cos — sin] o o 00
xβ < [cos] Η Η Η H

[sin] Η Η Η H
I

< [cos + sin] - —¾ - -⅛l j 128 128[cos — sin] o o
x7 h [cos] Η H

[sin] Η H
∖
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... Table (z4, a?, æ6, œ7) C0S 5/.x , sm ∙,
[ ]8 [ P [ ]1° [ J11 [ ]12

COS ______ ______ ______ Λ____ ____ Λ_________ Λ__ ____ __
cf Z \ Z\ Z----------------- S Z^ X X

Sin e3 g5 g7 g4 g6 g5 g7 gS g7

Z r . -1 17 287 1 75 7 5θ5 229 179[cos + sin] +-4-------i +-z +— + -⅛ + — +—I + —l j 16 32 16 32 16 192 128 32[cos — sin] o o o o o o o oz4 " [cos] HHHHHH H H
[sin] HHHHHH K H

Γcos + sinl _ I +-5_ -Ξ5 _± _ £75 _ 15 _ ⅛L ■* 32 64 32 32 128 64 64
[cos — sin] 00 0000 o

z5 « [cos] H H H H H H H
[sin] H H H H H H H

z r . -, 3 3 17 i i[cos + sin] +- + — + — + — +0l j 4 32 32 64 8[cos — sin] o o 000
xβ [cos] H H H H H

[sin] H H H H H\.
< r · Ί 21 7 I[cos + sm] -j2l - 72g -∏g

[cos — sin] o 00
z7 < [cos] H H H

[sin] H H H
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p∏c
Table (#°, x* 1, a?) .q 6/ ...

[ ]’ [ ]1 [ P t P
COS g z------Λ----- χ z---------------------- Λ-------------------- s z,-------------- Λ--------------s z,----------------------- Λ---------------------- ∙s
sin e6 e5 g7 e4 eβ β3 e5 e7

( r ∙η ,l 7 7731 5167 , 15Z _ £339 _ 67 ,4°53 _ £9£53£[cos + sin] 64 g2o 7680 16 80 4 64 2560
[cos-sin] „ o + 00 00 o

ίΖ/θ -< [cos] + z7- H + -°31 H H H H Hl j 64 17920[sin] o H + H H H H Hl j i344°
<  
z 21 1961 162773 .2 *77 993 93 , 6z89 384789[cos + sin] + 64 768 92160 48 80 16 256 10240Γ- . , 1091[cos — sin] „ o + -—— 00 00 ol J ” 92160[cos] +μ H + i≤i⅛ H H H H Hl j 64 23040[sin] o H + ⅛-7- h h h h Hl j 30720V
( r , ∙ 1 ,35 179 , 14689 37 235 5 . 1°7 12123l j 64 96 7680 16 48 4 32 2560[cos - sin] „ o — -^gp 00 00 orc2 i [cos] + p H +⅛7 HH HH Hl j 64 960[sin] o H + 2φ H H H H Hl j 2560
< r ∙ τ 35 57 739 9 1 1 117 6249[cos + sin] +f5 _ 21 + _l2z_ + -⅜ + - - θ - -ξ-i + ——l j 64 64 1024 16 4 8 64 1024[cos-sin] ,, o — 75 00 00 o1024

xi ■< [cos] +3J H + ⅛ HH HH H64 256[sin] o H + -4 * *°7 H H H H H1024
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216] THEORY OF ELLIPTIC MOTION. 409

c. III. 52

ΓΓ FF
∞S 6^, z----------------- Λ----------------_ ,-------------------------- Λ---------------------------------------------------------s

Sin e2 e4 e6 e e3 es e7

< r . Ί 57 ^20 8ii7 , 345 12605 1246315j 4 8 32 4 32 i536[cos — sin] 000 000 οicθ - [cos] Η Η Η Η Η Η Η
[sin] Η Η Η Η Η Η Η

[eos + sinl +H -⅛22 +Ξ233 _£ + _ I33⅛ + l⅜86⅝4 24 32 2 ι6 384 18432[cos — sin] 000 000 οas1 √ [cos] Η Η Η Η Η Η Η
[sin] Η Η Η Η Η Η Η

Λ r · i ι 7 68ς 7 745 729554 8 g6 4 48 1536[cos — sin] 000 00 οæ2 - [cos] H H H HH H
[sin] H H H HH H_____ l

f

[cos + sinl +2 -ψ. _ ∣ + Î5S _ Ξ32≤52 64 8 32 1024[cos — sin] 00 000æ3 < [cos] HH H H H
[sin] HH H H H

ΑΛΟ
... Table (æ°, «4, îc2, æ3) 6∕*...
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... Table (a?, x* l, x2, x3 *) 6/* ...

[ ]6 [ ]7COS ,--------------Λ--------------s z--------------------Λ-------------------- s
sιn e0 e2 ei eβ e e3 ei e7

[cos + sin] +1 -36 +5⅛3-i2⅛5 +6 + Ξ2⅛ _ 4795⅛l j 0 16 16 4 32 1536[cos — sin] 000000 ο o
x° - [cos] H H H H H H H H

[sin] H H H H H H H H_____________________________________________________________________________________________________________________________________r . -1 I Q Q I l8o 30821 4θ8θ68ς[cos + sin] + _ _ z _ JL ° +3—----- 2l j 2 2 32 2 16 384 18432[cos — sin] 00000 ο o
x1 s [cos] H H H H H H H

[sin] H H H H H H H
f r . . .1 , 1695 15 959 , 175553[cos + sm] + - - 9 + ----- - + - - -A- + ——-f-l j 2 32 4 48 1536[cos — sin] 000 00 o

x? ~ [cos] H H H HH H
[sin] H H H HH Hk ___r . , 39 3 , 189 30737[cos + sin + ô ~ ~ ~ « + ^TΓ^ - tλ√.l j 84 8 32 1024

[cos — sin] 00 000as3 < [cos] HH H H H
[sin] HH H H H
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... Table (rcθ, a?1, a?, a?') C°S 6∕,...∖ » ∕ sιn j

52—2

[ ? [ ]9
cos 6^∙ z---------------------------a------------------------- z-------------------------------------A------------------------------- ssin e2 e4 e6 e3 e5 e7
[cos+sin] +⅛ -2⅛I +iφ≤5 + *47 ,S^8ι +.39473°3l j 4 8 64 4 64 2560[cos — sin] 00 o 00 o£C° - [cos] H H H H H H

[sin] H H H H H H
∕

r . π 13 1369 21969 201 48449 10874049l j 4 24 64 16 256 10240[cos — sin] 000 00 oiC1 1 [cos] H H H H H H
[sin] H H H H H H< [cos + sin] + - - + 2 — + _—_— Il j 4 8 192 4 32 2560[cos — sin] 000 00 oæ2 - [cos] H H H H H H
[sin] H H H H H H

f r 1 . 3 . 1313 i 153 1 44889[cos + sin] — - + -7— - 0 - ~z~~ + ------- -l j 2 64 8 64 1024[cos - sin] 0000 oiC3 - [cos] H H H H H
[sin] H H H H H∖
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... Table (x0, cci, x2, ocs} C?S 6f.
' sin j

[ ]1° [ ]u [ ]12 [ ]13
COS ------- s z-------------λ-------------χ z---- Λ-------------χ z---------------- >.----------------- χ

S1H e7

Z Γnocu-0iτl1 , 6°5 l6829 , IO7333 33928θ27 IIO793 , 728x597il j 4 8 320 7680 160 53760[cos — sin] 000 o o o£C° - [cos] H H H H H H
[sin] H H H H H H<  

( r^oj.αir1Ι i8o5 , 16547 _ 73961 ι 115203737 _ 35499 43634809L ■* 48 32 768 92160 160 92160
[cos — sin] 000 o o orc1 ■< [cos] H H H H H H

[sin] H H H H H H∖
( Γcos + sinl +I15 _8i35 + Ξi73 _ ££3945.9 ,£937 + iiii8ΞPl J 16 96 96 7680 32 7680

[cos — sin] 000 o o oas2 ∙< [cos] H H H H H H
[sin] H H H H H H∖z r ∙ i 15 5 261 30707 863 38507[cos + sin] ~ -√ + - -   + —-—- -------- - --—16 2 64 1024 64 1024[cos — sin] 000 o o ox3 - [cos] H H H H H H
[sin] H H H H H H
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Table (xi, x5, xP, æ7) C?S 6/... v 7 sin j
[ ]θ [ ? [ ? [ ? L ?

COS z--- λ--------s z--------------- A---------------χ z------------- Λ--------------χ z > S z--------------------- A χ
si∏ e6 g5 e7 e4 g6 g3 g5 g 7 g2 g4 g6

/ r . _ 21 I 2< I 21 87 I 15[cos + sm] +7— ---------------q +—7 +-7 - 1 + ÏÏZ +7-77l j 64 4 48 16 16 32 4 θ4[cos —sin] „ o — —£ ο o 00 00îc4 -< [cos] + H H - H H H HH HHl j 64 64[sin] o H - 37- H H HH HHl j 192k
< r . π 7 I 187 19 S 189 65l j 64 32 256 32 32 256 64r · Ί 29cos — sm ,, o------ ' 000 oLJ” 2ς6æ8 J [cosl + H - H H HH Hl j 64 64[sin] o H - Ą H HH Hl j 256
kz r * 1 J 21 3 51 . 15cos + sin + —- - — + — - + 7-l j 64 64 32 64 64[cos —sin] „ _ JL ο ο oai, 4[cos] + -L - 4 HH H64 16[sin] o _ _9 H H H64
k

( r · ί 7 21[cos + sin ----- î— -------5l j 128 128» »[ cos — sin] ----— o7 L j 128æ7 s [cos] - — HL J 32
[-] -⅛j H
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... Table (ic4, xδ, a?, λ7) C?S 6∕... 
v z sin j

t ]∙ [ r [ ], [ p
COS g z-------- Λ---------- χ z,-------- Λ--------- s ,---------- A---------- s z-------- Λ--------- χ
sin e3 es e7 e4 e6 e3 e5 e7 g4 β6

∕ r . -, 2ς 3 q i 217 τ 15?[cos + sin] _ i + -≥ + z _z + --------i +___^2l j 482 2 32 4 64[cos — sin] 00 00 0000
x* i - [cos] HH HH HHHH

[sin] HH HH HHHH∖
' [cos + sin] -⅜+⅛5 +⅜ -Λ÷24 -Fl j 16 256 16 16 256 64[cos — sin] 00 o o o o

a? - [cos] Η Η Η Η Η H
[sin] Η Η Η Η Η H

f r ∙ 1 45 5 15 i5l j 64 16 64 64[cos — sin] 00 00x6 < [cos] Η Η Η H
[sin] Η Η Η H<

[cos + sin] _ -35 _ 35l j 128 128[cos — sin] o oα7 < [cos] Η H
[sin] Η H

www.rcin.org.pl



216] THEORY OF ELLIPTIC MOTION. 415

POS
... Table (zc4, æ®, x6, a?) .κ 6f.v z sin j

[ r [ ? [ ? [ i" [ ],j
∞β U .------------------------- ∙~-----------------------, ,-------------------■------------------ , ,------------------- ■---------- , Z---- ‘----- - ----- ■-----
sin e3 gS gl gi e6 g5 gl g6 gl

/ r · Ί -l 5 219 1 j 5i , 1 , 4°3 , 147 , *9il j 4 ιό i6 i6 2 96 64 24[cos - sin] 00 00 00 o oæ4 - [cos] HH HH HH H H
[sin] HH HH HH H H< r Γ · Ί 5 9 29 I 727 T7 329l j 32 256 32 32 256 64 256[cos — sin] 00 00000ÎC5 - [cos] H H H H H H H
[sin] H H H H H H H

(

r . 57 3 39 1 9[cos + sm] + +— + + 7“ + 7^l j 64 32 64 64 64[cos — sin] o o 000xβ - [cos] H H H H H
[sin] H H H H Hl

z r · i 21 7 1l j 128 128 128[cos — sin] o 00æ7 « [cos] H H H
[sin] H H H

l
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Table (ai, ai, ai, ai) 7/ ...

[ Γ [ Γ [P [ ]’
COS , ,--------- Λ.------- s z--------- Λ---------χ z,--------------------- Λ----------------------s z--------------------- A----------------------- s
sin β7 fi6 e5 g7 e4 ee

' [cos + sin] -4 +⅛⅛9 -3Î2 + ⅛ + 3^ _ ⅛L j 16 46080 30 720 128 320[cos — sin] „000 00£C° - [cos] - H H H H H
[sin] o H H H H H</ r . ι 7 , * 19°δl i87 , ι°927 , 361 55317[cos + sin] -- +-ijg5∙ - — +— + -μ

[cos — sin] „° o 0 00
x1 - [cos] _ 2_ H H H H HL 32[sin] o H H H HH\ ____________________________________________________

Z r . η 7 ii3i 97 4223 113 3177l j 16 512 24 480 32 256[cos — sin] „ ο ο ο ο o
A32 i [cos] —57 H H H H Hl j 16 \[sin] o H H H HH\ r · π 3ς 529 23 391 il 15[cos + sin] -2⅛ + o ------7 + — + -7 + -7l j 64 384 16 192 16 32[cos — sin] „000 00æ3 - [cos] _ H H H H H64[sin] o H H H HH
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... Table (x0, æ1, æ2, «3) c.θs 7∕...sin j

C. III. 53

[ ? πs
cos , _________________ >__________________________________________ jl__________________ _

, >jf s ∕~ X
S1H g6

( [cos + sin] -2Ξ ∣ 4445 47299 , j6i io4Q9 , 25o9759l J 3 24 120 8 48 3072[cos — sin] 000 00 o
£C° - [cos] H H H H H H

[sin] H H H H H H
VL _ [cos + sin] +⅛ _ 3395 + £3 _ iψ + 236923l j 2 48 24 4 48 1536[cos — sin] 000 00 o

a:1 ∙< [cos] H H H H H H
[sin] H H H H H H

( r ∙ η 3 149 5δ97 x jl 17 767*l j 2 24 480 4 16 512[cos — sin] 000 00 oæ2 ■< [cos] H H H H H H
[sin] H H H H H H∖ r . 1 I 83 i8o7 j- 7 1781l j 8 32 128 4 128[cos — sin] 000 00∙< [cos] H H H H H
[sin] H H H H H

I

www.rcin.org.pl



418 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

... Table (x0, x1, a?, a?') . 7f...
' z sin j

[ ]· [ ]’cos 7/ ------------------------·----------------------- , ------------------------------------------------ .SIU βl β0 4 ^>6

/ r · π 5^7 14805 89990 37975 883421l j ' 4 16 32 64 288[cos — sin] 000 o 000 o£C° - [cos] H H H H H H H H
[sin] H H H H H H H Hl 

Z r · η 1 75 2199 i7549 1 49 49l j 2 8 32 64 28 128[cos — sin] 0000 000
x1 -, [cos] H H H H H H H

[sin] H H H H H H H
z Γ · Ί 101 3611 I 49 378774 32 2 4 384 ·[cos — sin] 000 000

£C2 ■< [cos] H H H H H H
[sin] H H H H H H

r [cos + sin] — | + — — —- + - — —L j 8 16 16 8 16
[cos — sin] 000 00æ3 - [cos] H H H HH

[sin] H H H HH
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... Table (af∖ x1, a?, a?) C°S 7f... ∖ > z sin ,∙,

53—2

F? π,cos 7/ z-------------------------- j--------------------------s z-------------------- λ--------------------s
sιn e e3 ei e7 ei e4 e6I ( r ∙ ι 5768 1255210 231 10381 3454687L j 3 x44 8 16 1024[cos — sin] 000 o 00 o

x0 -∣ [cos] H H H H H H H
[sin] H H H H H H H∖f r ∙ i 1 31 845 i5465i 15 1363 344031[cos + sin] — + — - -J2 + - r,r~ ------- + -ji-÷ - j oj 2 2 6 288 4 16 512[cos — sin] 000 o 00 o

xl ∙< [cos] H H H H H H H
[sin] H H H H H H H∖

f
Γ ■ 1 3 94 3791 I 25 16155[cos + sin] + - - +2: + ----- 22l j 2 3 IO 416 5i2[cos — sin] 000 000iC2 i [cos] H H H H H H

[sin] H H H H H H
[cos + sin] _ j + Il _ φ3 _ I + 39^l j 8 4 64 4 118[cos — sin] 000 00iC3 < [cos] H H H H H

[sin] H H H H HJ
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COS
... Table (icθ, x1, x2, æ3) . 7f ∙∙∙ v , sin ,j

[ r [ ]n““ 7/ χ------------------------- -,-------------------------- - -------------------- -λ-------------------- -
Sl∏ 6θ gθ

[cos + sin] + i≤22 - ⅛½ +iΞ23433 + 94∣⅛ _4I52≤9312 48 96 384 96θ[cos — sin] 000 o oxcθ H [cos] H H H H H
[sin] H H H H H

<
(

r ∙ ί 131 30193 436457 5231 3618557[cos + sin] - -⅛- + 9—-Z2 _ ⅝L..>>z - ∙i- + - c, l8 96 192 96 3840[cos — sin] 000 o o
ic1 ■< [cos] H H H H H

[sin] H H H H H
f »

Γ ∙ Ί 677 9889 295 34789[cos + sin] +2 - -ll + ≤-< + - j^z y24 96 32 256[cos — sin] 000 o o
a32 ’ [cos] H H H H H

[sin] H H H H H
∕

r ∙ i 1 13 236i 17 99[cos + sin] - s - — + —— - —7 + —84 32 16 32[cos — sin] 000 o oas3 ∙< [cos] H H H H H
[sin] H H H H H
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Table (F, F, F, F') C°S if...sin j
[ ],i [ p [ ]“. 7/ '--------------------- κ--------------------- ' '------------- λ------------- ∖ ∕------------- λ------------ ∙s

sm λ5 7 fi 7e e7 e6 e7

( [cos + sin] + ¾¾77 , 3⅞°873 i 61307827 + 10040574° 40 46080 360[cos - sin] 000 o33° - [cos] H H H H

[sin] H H H Hl< —[cos + sin] - Î45I + 49413 _ 29455o3 _ 254Q5J16 20 7680 288[cos - sin] 000 o
331 7 [cos] H H H H

[sin] H H H H

r · π 257 74701 144ς7ς 116977cos + sin] + -44 _ Lii— + „±ΐ444 +   4L'JL8 160 1536 480[cos — sin] 000 o
332 -< [cos] H H H H

[sin] H H H H
V6 r · i 165 ςgo< 7213 10969cos + sm — —4 + 4Z-4 — i—- — ———32 128 384 192[cos — sin] 000 o

333 - [cos] H H H H

[sin] H H H H
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Table (zr4, «P, aP, œ7) C?S yf...sm[? πr [ ? [? [y [?
eos z-----A----- s z------Λ------s z------------------Λ------------------ s z--------------- λ---------------χ z------------------------ Λ------------------ z------------------ λ----------- s

SIU ^7 ^4t gδ g3 g5 g7 g6

[cos + si∏] __L +.L3 __Ł _î£î + ,L + ⅛ -i| +5 +--∙¾l j 16 128 16 192 16 32 16 4 128[cos —sin] „o 0000 0000
X4, ■< [cos] _ _L ∏ HHHH HHHHl j 16[sin] o H HHHH HHHH

< <
r · i 7 9 * 1 149 23 5 75j 32 64 32 128 32 32 64[cos-sin] ,,000 o 00 o

i»5 - [cos] - — H H H H HH H32[sin] oHHH H HH H<
z r · -1 i 1 13 3 15 15[cos + sin]----- 7+7- --------- -- + — ------- z +z2l j 10 64 32 32 16 64[cos - sin] „o o o 00£C6 - [cos] - -Ł Η Η Η Η Hl j 16[sin] o Η Η Η Η H

[cos + sin]-----i- -----l j 128 128 128[cos —sin] „o o
x7 ■< [cos] Η H

[sin] o Η H
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... Table (x* i * *, x5, x6, x7) c?s yf...sin ∙,
t ? [ y [ ]8 [ ?cθs z---------- -λ∙---------- s z-------- A--------z----------------- A-------------χ z-----------a---------- xθιn (p e7 e4 e6 e e3 eB gj g2 e4 g6

_______________________________________________________________Z Γ · Ί 9 645 3 49 C 173 I 381l j 8 64 8 8 8 16 4 128[cos — sin] 0000 00 00x4 √ [cos] H H H H HH HH
[sin] HHHH HH HHl / [cos + sin] - _ JL + £55 _ É5l j 16 128 16 16 32 64[cos — sin] 00 o 00 ο ­χ5 - [cos] HH H HH H
[sin] HH H HH H

V

Z r · ί 25 5 ς ιςl j 32 16 16 64[cos — sin] 00 00xβ - [cos] HH HH
[sin] HH H H

/ [cos + sin] “ ⅞ - -⅛l j 128 128[cos - sin] o o
x7 - [cos] H H

[sin] H H
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... Table (λt4, λj5, a?6, O gin 7f

[ ]1° [ ]u [ ]12 [ ]13 [ ]14

COS z,--------A.------- s z------- Λ-------χ z-------Λ-------s z--- *----s z---- A---- s
sin 7∙λ e5 e7 et eβ e5 e7 e6 e7

r ∙ ι x≈3 38°7 i .133 , _9_ ,£5 + 3É7 + Î293[cos + sin] +ig - — + +— +l6 +4 +128 + 193
[cos — sin] 00 0000 o occ4 ∙< [cos] HHHHHHH H

[sin] HHHHHHH H
V  r . 5 23 33 i 29 _ 19 _2£3[cos + sin] -- --8 -γ2 -γ2 -~s 64 128

[cos — sin] 00 o o o o o
[cos] H H H H H H H
[sin] H H H H H H H<∕ 2∙2 3 u 1 5[cos + sin] + — + — +7λ+fi7 + 7Jl j 32 32 10 04 32

[cos — sin] o o 000Xθ ∙< [cos] H H H H H
[sin] H H H H Hv _____________________ .

[cos + sin] - ’i -πg -7]g
[cos — sin] o 00æ7 « [cos] H H H

[sin] H H H
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C. III. 54

™· (er,-sr' ⅛ er,∙√s,)-
[ ]0 [ ]1 z------- -λ--------s z---------- -λ------------------------------S

eθ e2 e4 e6 e e3 e5 e7

∕r∖~5 ιoς ιoς , 5 , 135 t 72^5" . 643015U +1 +5 +4 2 w W3T
∕r∖-4 45 3< 4, , o. 17 4. 685 , 48293Q + 1 + 3 + ΊΓ + 4 + 2 + 7 + T6 + W
ΛVs + , + 3 + U . 35 + 3 + îZ + ÏÉI + I«£?Çâ/ 2 8 16 2 16 128 6144
(rΛ~, +1+Ξ+3 +-5- +1 + I + -5 + 2⅛
∖a) + 2 8 16 8 192 92x6
Zy\_l III I(a) +IO O o + 2 ~ Ï6 + 384 18432

[cos]r i i i 1 3 1 127lθ8 à ° + Î + 3^2 + ≠ ^ 2 + Î6 + 128 + 18432
∕r∖ι i _ Ξ 4. A _ 5 , 7(à) + 1 + 2 ° ° 2 16 384 18432
(r-X + 1 + * o o - i + j - — +-17U 1 + 2 8 192 9216
∕r V 3 _ 3 _ 9 . 15 _ 35
y~j + i + 3 + g 2 16 128 6144
Zr∖4 15 λ „ _ 9 , £9 29(-) + I + 5 + -g -o 4 + 96 4608
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~** (SΓ-eΓ∙ '< Θ'∙∙∙Θ')-
[ ]2 [ ]3 [ ]4

z-------------------------λ------------------------- x z-----------------------------λ------------------------------ X z----------------- λ--------------- ~x

g2 g4 g6 e'i eS e7 g4 β6

ΛV5 .e , 155 835 , 145 ^4715 j, 70893 745 , 197+5 + 12 + 32 16 + T56 + 1o4F + 48^ + 8~
ir∖~i +1 +É7 +12J + £3 435 27027 437 899
\a) 2 12 48 4 64 2560 48 120
∕η^i +9 , 7 141 53 ,393 24753 ,77 129
\a) 4 4 64 16 256 10240 16 ióo
(r∖~2 5 £ 21 13 25 +391 lo3 129
\a) 4 6 64 8 128 1024 48 160
ΛΛ^1 + Ξ - I + _L +9- 8ι + 729 + £ _ A
\aj 2 6 48 16 256 10240 3 15[cos]

log- -8 +ΞΞ __3_ _£7 +27 743 _7£ , 129
0 a 8 48 128 48 256 10240 192 320

M1 _i + i _ _i_ 3 l 45 567 £ + i
\a) 46 32 16 256 10240 6 5 \

□
2 _ I + A L _ Ξ + _? _ 81 _ i i4 12 96 8 128 5120 12 15

(r-∖3 o -- + A + A Jl + i89 + 1 _ A
\a) 4 32 16 256 2048 16 20
f-Y + Ξ _ A + Ξ + I _ Ξ9 + 261 + A _ Ξ∖α∕ 2 12 8 4 64 2560 48 5
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54—2

~** (θ'∙∙Θ"∙ ⅛.1~Θ'∙-(3,)∙
i r [ ]∙ [ rz a s z-----------λ---------- z,--------------- -A-----------

e5 e7 eβ e7

∕rV5 + 19669 . 565135 , 1317 + 1195093
∖aj 768 ^r 18432 32 18432
ΛV4 + 2701 31997 +1709 + 737707
∖aJ 192 4608 80 23040
Λ∖^3 + 1773 _ 4987 + 3167 + 432o91V∕ 256 6144 320 30720
f-V2 + 1°97 _ 16621 + 1223 + 47273∖α∕ 384 9216 320 9216
∕rλ~1 625 15625 81 117649W + 768 18432 + 80 + 92160

[cos]log - _ 523 + 10039 _ 899 _ 355081a 1280 18432 1920 645120
f-V _ I£5 + 4375 _ £7. _ 16807∖a∕ 768 18432 160 92160
f-V 25 + 6i5 _ 9_ _ 2401∖a∕ 384 9216 160 46080
(-Y + 15 _ 875 l 9 + 343∖a∕ 256 6144 160 6144
f-V + 19 _ 725 + _3_ + 1421∖a∕ 192 4608 40 23040
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[ ]∙ [ ?

C08/ z-------------- >--------------- s z----------------------- Λ----------------------- .
Sl∏ g3 β5 ^7 g4 ^6

/

Γ · τ 3 I I 29
COS + Sl∏ — - Ο Ο Ο + I — - - Τ~ ~ --------L j 2 2 64 Ii5* 2 *! . Ί I I 25∕r∖i l j ” ” ” ” 8 24 1024a Μ ο ° ° Η -⅛ ÷⅛ -Γ8⅛3

[sin] ο ο ο ο Η - ~ -----~-l j 16 384 18432
r · Ί i I 25 23cos + sin — 2 ----- ο ο + ι +- — ~ — ——l j 2 2 64 Ii52r . -, 5 143[cos-sin] „ » » η ο +- ο + ——-

©
2 I 8 3o72, Ί _ ο 1 Λ Λ TT 4- JŁ 25 4. 245[ ] 2 Η Ιό 128 18432r . -, ττ ι 25 6ΐ3Μ Ο ο ο ο Η --6 g

\
/ γ · ί 5 1S 41 37Γcos÷sιnl -- ο ο + ι + 2 — ‰l j 2 8 64 576Γ · 1 11 7 205[cos-sin] „ „ „ „ ο + — + -⅛ + —2∕r∖3 I 8 48 3o72∖α∕ rτ 5 15 ττ 27 95 203Μ -ϊ -S’ ° 0 Η + i6 -⅛ +⅛

[sin] ο ο ο ο Η +-⅝ -⅛ -≠L16 384 18432ι/ [cos + sin] -3 -| "I 0 +1 +4 -Λ -2 8 04 576[cos-sin] „ „ „ „ o +⅛ +¾ +211∕r∖4 * * * 8 48 1024[cos] -3 -2 -3 Η +5ί +⅛ -3Η2.
l j i 2 8 16 384 18432
[sin] ο ο ο ο Η + lâ - 12Ξ - 421916 384 18432

www.rcin.org.pl



216] THEORY OF ELLIPTIC MOTION, 429

-■“· (θ'-θ')Ξ∕-
[ Γ [ ]“ [ ΡCOS z------------------- A.----------------------s z----------------- Λ.---------------- χ z λ Ά

Sill g5 g2 gδ (& $

/ [cos + sin] +ί - 1 +4 - — ÷1 - I ÷ — +ΐ - ⅛ ÷ ⅛l j 2 8 96 72 8 8 1024 3 12 24°ιιι 33 i I[cos— sini ο 4------- +r-z +-------- ο +—5 + —ό” ° + 77 - 777λ∙∖i l j 24 9^ 120 128 128ο οο 72°[cos] Η - £ + - - Η - 45- + -507 Η - I + Al j 6 32 3θo 25θ 10240 5 45[sin] Η - -1 + -L - — Η - -¾ + -54-3- Η - + 13l j 24 4θ 9° 256 10240 00 144
(

Γ · η II 5 I I 397 1 , 13 47[cos + sin] 0+---+— — ô + - ~ -------- ^^ Â + 77 “77l j 2 3 96 δ 2 1024 θ 24 9θ
r . -, ι ι 7 ιι ιι ,77„ [cos —sin] ο + - ---------- + -o- ο Η--------- ά “ ~7Σ o + 777 “ 777

∕r∖2 l j 6 24 4δ0 128 256 120 160
''a' r τ 13 1 ττ 75 441 -u- , 3 4l j 3 16 3° 250 2048 10 ΐ5r · η ,1 7 : 3 ι,^53 353 π , 29 ι°7l j 6 4δ 160 256 2048 120 4δ0

( Γ · 1 I 35 23 3 II 351 7 55 7°ιl j 2 96 576 8 16 1024 24 96 1920i i 7 7 9 13 73, [cos — sin] o +7 7 + —7— o + —~ — 7— o + — - — - ■
∕r∖3 L j 6 96 960 128 640 480 57∙00

' [cos] H +7_ _A + Ξ7 H ÷-¾ -1827 H + A _ Ç
L J 12 l6 72O 256 IO24O IO 90
Γ∙ 1 H 4- 5 17 . 47 H , 81 i683 h , 13I 2°3L J 12 96 2880 256 X0240 480 Ii52V

Γ ∙ Ί τ jl 3 x 13 83 3 3 249 I i 119
L J 4 48 576 8 16 1024 6 48 480
Γ ∙ η I 1 43 9 , 57 λ II , 91

∕γ∖4 l j 12 6 960 128 640 240 1440∖α∕ ∣ 17 17 ττ 15 1701 ττ i 7L J 3 32 ιδo 256 10240 80 45r ∙ η ττ 5,5 143 tt , 33 , 789 τr , 1 , 133l j 12 90 2880 256 10240 30 1440
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~** (Θ,∙√S')
ϊ r Γϊ I e r t ],

sin ei eβ es e7 e6 e7

. η I2< 125 27 189 1 16807 128[cos + sιnl +—-2. - -—> + —* i∙ — — + , o +—-l j 384 256 80 320 46080 315Γ ∙ Ί 12≤ 27, cos — sin o + —, o +------- o o∕r∖1 l j 9216 22401 [cos] H - 4375- H - ⅜- Η Hl j 18432 280[sin] H - 4625- H - H Hl j 18432 448I 
r ∙ η 25 475 9 , ii7 2401 32[cos + sin] ------2- + ------ + —7- — -—7 --------l j 128 768 4θ 160 9216 105[cos — sin] o + -4 * * * *--- o + —— o o

∕r∖2 I l j 9216 224'il Γ -I ττ 6125 TT Λ. 2 TΓ TT[C0S] H +i8⅛ H + H
[sin] H + *4√ n + 3 ? Η HL j l8432 1120

< ∕ r . η 95 205 9 j, 17I 9947 68l j 384 384 40 320 46080 315. [cos - sin] o + —o + 27 - o o∕r∖3 I l j 9216 2240[cos] H +⅛°-^- H + ψ Η HL j 18432 560[sin] H + -⅞⅛ H + Η H18432 44θ∕ [cos + sin] - - √r- - — -----~∣- +l j 384 128 80 320 46080 315r ∙ τ 301 57. cos — sin o — —— o ------ — o o∕r∖4 J l j 9216 , 2240[cos] H —H — Η H18432 140[sin] H --2-3- H ~ — H H18432 2240
V
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...Table * 1 *... f-Ί ή cθs∕...
∖∖α∕ ∖aj ∕ sin j

[ ]° [ ?
COS $ f---------------- κ--------------- s ,------------------ Λ.---------------------------------------------------s

sin g e3 g5 g7 e0 e2 fi4 e6

f Γ ∙ 1 1 1 1 5 1 17l j 2 8 i6 128 64 288γ . 1 ii 115∕r∖-ι J [∞s->ω] » .. ∙> .. o -g - Ϊ6 - ^j-2W I Γcosl _i _ i _ -Ϊ- _ _5- H --2- --i- - 889 ■l j 2 8 16 128 16 128 18432[sin] 00 o o H--^+ -3------V 16 128 18432Γ r ∙ ί i i 29cos + sin o o o o +1----- - — — ——l j 2 64 1152r ∙ η i i 25∩→ I [∞s-sι"] ” ” " ” o + 8 + Γ4 + ΓoT4a [cos] ο ο ο ο H + -∣-------——16 384 18432r . η ττ 5 ii 457[sin] o o o o H--⅛------—----- ~—L 16 384 18432( γ ∙ ∏ 1 3 15 35 i 55 1177l j 2 4 16 32 2 64 1152∕ ×-3 [cos-sin] „ „ „ „ o + I + i + 3J£3ΛΛ 8 J 8 6 3072
∖a) I r 1 1 3 15 35 xτ 9 325 187 2 ς[cos] +- + - + -5 + 22 u + + 2□ + ∕ j2 4 16 32 16 384 18432[sin] ο ο ο ο H - -⅛ + -f- + θ°7I 16 384 18432r ∙ 1 5 35 105 259 3323cos + sin] + I +5 + *,f5 + —Jl + I +2 + -5i + ρa7j 2 8 16 64 576r ∙ -∣ ii 49 15665[cos-sm] „ „ „ „ o +_ +,9 +JL-J>[cos] +1 + - +⅛ + h +⅛ + 435 +Ξ∞i⅛2 8 16 16 128 18432[sinl 00 ο ο H + + ~ +V 16 128 18432[cos + sin] + - + + + —+ i +4 + ~ + I14∣5l j 2 8 8 64 64 576z χ-5 [cos-sin] „ „ „ „ 0 +^ +3L1 + I2Ξ29ΛΛ J 8 48 1024W [cos] +3 +⅛ +ΞΞ5 +L∣75 h +51 + 34*5 + 338051l j 2 8 8 64 16 384 18432[sin] 00 o o H +n +⅛1 + ⅛___ I *6 384 18432
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[ ]’ [ P∞sf ,------------------------- ■-------------------------s ,------------------- '-------------------- ,
sin e fΑ es eΙ e2 e4 e6

r . , 3 7 Si i 17 47 1069[cos + sin] + - - L + 2- - _ + _J. _ 21 + ----- ≥l j 2 4 96 12 8 16 1024r · ί i i 7 9 9COS — Sl∏ O-------- — ---- — ------- o--------- 5 — ------∕r∖~1 * * * V J j 12 24 240 128 320[cos] H -- + ∕---------∣- H - 3 8∣ +l j 12 64 160 256 10240[sin] H - I ÷ ⅛ _ Æ H - ¾ + -54⅛l j 6 192 480 256 10240
t' r ■ 1 3 5 1 27 27 999l j 2 24 18 8 8 1024r . , III 27 27∕r∖-2 l j 6 24 30 128 1280W i [cos] H -2- + 5 - — H -1⅛ +li≤ll j 3 8 90 256 10240[sin] H - I + — - — H -⅛9 + 488 7V l 6 12 45 250 10240[ r . π 3 i 103 1255 39 1803l j 2 8 96 1152 8 1024r ∙ T 19 43 2063 131 237[cos-sin] o +— + 22 +  - O + —o + -2⅛

∕r∖~3 J l j 24 48 1920 128 256W [cos] H +1 +⅛ +779 h -L’A + Ξ75il j 3 64 720 256 2048[sin] H + 2L + .-4∣- H - 387 + ⅛⅝l j 24 192 5760 256 2048f r ∙ 1 , , ii1 245i 463 ,53 , 39 7041l j σ 4 48 64 8 16 1024r . -, 23 89 3663 343 2819[cos-sin] o + -4 + — + o + 22 + -r-
∕r∖~4 J l 12 24 960 128 640w [cos] H + ’ + iii + W H + ⅛ + S7757l j 3 32 3o 256 10240

r . , ττ 3 67 641 ττ 31 12633[sin] H + -≥- + -⅛ + -2 H - -2_ + ------22t l j 12 96 960 256 10240
l' r . -i hι ις 1329 16207 69 . 183 23863[cos + sin] + - + -3 + -2-Z +----- -4 + + —2 + _2—2l j 2 2 96 576 8 16 1024r . -, ii 997 20279 711 8733∕r∖~5 , 3 96 960 128 640W r ι ττ 67 421 8867 τj 2173 18918912 32 360 256 10240[sin] H +3 +133 + !23S h + T5,3 + 494⅛V 12 48 2880 256 10240
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c. hi. 55

∙∙∙"-√er-∙ ©") ≈Z∙∙
[ ]* [ ]'c°3 y z--------------------------λ------------------------- s z-------------------^ sSln e3 β5 β7 β4 <?«

f r . η 71 229 II69 523 i45iL J 24 48 48O I28 I92r . -, I I 625, j [cos —sm] o - - - o - —6
W 1 [COB] H -⅛ +⅛ Hl j 160 320 18432Γ . -1 ττ 1129 1177 TT 69023t l j 480 960 18432( r · ί 16 20 43 3125 3125[cos + sml + — - — + — + -o - —√3 3 15 3δ4 256r · π 4 i 312S
©

_2 cos — sm o + — - — o + ----- 7J 15 45 9216[cos] H - + É4 H -i⅞*75l j 5 45 18432r · η ττ 52 13 TT 115625I 1 J 15 9 ιδ432f [cos + sin] +1-≤-3 _5^ + 2ΙΞ +φ _H£5j12 96 192 384 768r . -, 643 2569 16289∕r∖→l [cos-Bin] o + ⅛0 o + -^[cos] H -⅛2 + £É23 H -⅛347l j 160 720 18432
r · η TT 451 4123 ττ 148925k l j 120 2880 18432t Γcos + sinl + ” _ S +125Ξ .2955 .⅛t½[cos + smj + 6 48 48o + i2g 384r · i ^ 899 2441 48203/r\ 4 l j 240 480 9216W I Γnr>cl TT _ 129 4, 899 TT _ 14?°9COS xi 4· θ 4” ü qL -* 80 X2O 18432r · -, TT 32 77 i3i3i5[sm] H - — + — ττ ------o7TΓV l j i5 32 18432 ______( r · η ,437 , 1361 , 6^341 13505 1 1541l j 24 96 1920 384 120Γ · Ί , 3983 , 100849 „ , ii3o27

fr\ 5 l j 480 5760 92x6W Ί r ττ .899 1 36359 w 223979
COS xi + θ— + ------ -H- + ,ot--l j 80 1440 18432r · η ττ , 1411 , 44587 ττ 2°75L -I 480 5760 18432
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fer- en z≠
t ]· [ ]’ [ P

COS f,------------------ s z-------- >--------s „------- >------- s
sinJ e5 e7 e6 g7

Γ Γ . .899 1879 1 355081 , 47259l j 160 160 46080 4400
r · t 81, . cos - sm o — ------- o o

(r\ 1 L j 1120" [cos] H - H Hl j 1120[sin] H - 8i7 H HI l j 140
f r · -1 243 1701 , 823543 , 8192l j 20 80 46080 315r · -, 243, cos — sm o + —τ- o o∩ ∣ j 56°W r -, rr 729 rr wcos H — —- τi Hl j 70[sin] H _I2I5 h hl j I 12\ ________f [cos + sin] + ⅛⅛ -⅛⅛7 +33°ψ +556Wl j 160 640 9216 10080r · 1 2IOI∕r∖-≈j [<≈os-s,n] o +-g-^W [cos] H -⅛9 'H Hl j 56°

[si∏Ι h - 71-n7 h h[ l j 4480( Γ____.„Ί ,3167 8999 , 3024637 ,178331[cos + sm] +-gr - — +-46-080 + ~Ï68T[cos - sin] o + 16∙337 o 0
(r∖~i J l j 2240'α [cos] H - -7-^ H Hl j 70[sin] H - H Hl 448f [cos + sin] +φ2 - + ¾49 383059]l j 80 320 46080 20160

r · -1 40263

©
_s cos - sin o +  ----- -  o OJ j 2240

Γ Ί ΤΓ 2187 ττ[cos] H + --Ï H Hl j 280[sin] H - H H[ 2240
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55—2

(θ' - θ') ™ «/■■■
[ ]° [ ?

COS f------------------------------ κ----------------------------- --------------------------------------------------------J χ

Sin g2 g4 e6 e e3 gδ g7

< r . -, 3 5 33 73 88il j 2 2 io 3θ4 18432r . -, ι 41 1159[cos-sin] „ „ „ o +-r - -∑f~c> -7Σ√Zξ
□

ι l j 4θ 7θθ 3o72°γ η ,3 TT 4-25 187 29L j 2 24 1536 576°Γ · Ί Ή , 49 35 , 3941W o 0 Η +Ϊ8 _5ΪΪ «îife
( [cos + sin] + - ο ο —3 +V + T~~ + “—~l j 2 ο 192 3o72r . , 7 47 ιo9ι

∕rγ l j ” 24 384 15360
W I r ί j5 TT 4. 2 37 iiΜ t ; o 0 h + 3 - 768 +

[sin] ο ο ο Η +Î3 + ±?' + ÎTJ_l j 24 256 512°
<

Γ . , 15 5 71 2δ9 1645l j 48 2 16 384 18432
Γ · η 47 151 4043

□
3 l j 48 768 3o72°γ -, ΐ5 5 ττ ιι 427 61Μ +4 +l ° + 1536 “2880

[sin] ο ο ο Η +⅛ + ΐ« +ioψl j 48 5i2 9216o______ν
~( ■r · ι 2ΐ 2ΐ 79 233[oos + sm] +_ +_ ο -4 -3 +jg

[cos — sin] „ „ „ „ — “ - — — -9⅛-∕ry J l j ” ”6 24 3840'a' I r ί 21 21 ττ 31 53 63748 12 96 23040[sin] ο ο ο Η —— + — + -ÂÎ97_j 12 32 23040L
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- ™e (G)’ - Q‘) sin ≠-

[ ? [Τ’COB ,---------------------- ,--------------------- , ,---------------------------------------------------„
sin gθ g2 t,4 g6 g e^i gδ g7

Z r ∙ τ 7 1 47 215 ,3 75 j, 573 35o7l j 2 i6 288 2 16 128 2048r ∙ -1 13 21 123cos - sin o o + -η----- 7 00+ —5- - —-----∕r∖ι l j 48 160 1280 10240I [COB] Η H +⅛ -55L Η H + ⅛ψ -⅛l j 48 1440 2560 10240[sin] Η H + 25 _ Ξ1Ξ h h + 57°9 _ 4353l j 24 360 2560 5120∖
z

r . , 5 22 65 IO IO7 479l j 2 16 288 8 64 1024Γ ∙ 1 I II 17 7cos - sin o o----- - -------------- 00- , - ------∕rγ L j 16 480 640 1024(■“' I [cos] Η H +" Η H +iφ -
j to 1440 1280 1024[sin] Η H + - - 73 Η H + —17 - -¾l j 4 720 1280 256

z
r ∙ τ ii 43 1 3 117 1553j 16 72 2 16 128 2048r ∙ τ 7l 69 137cos — sin] o o —⅛ +  00 —- + —-—

∕r∖3 L j 48 24O i28θ IO24O[cos] H H --5- + «i H H -iφ + «51j 12 i44θ 256θ IO24O[sin] H H -⅛ +5Î1 h h + 1?°248 1440 2560 5120∕ [cos + sin] + i + 35 + 3 _ 9 + 2^716 36 24 250[cos-sin] o 0-4- o o ----- 3 +∕r∖4 48 160 640[cos] H H -⅞ + 35 H - 3⅛ + i¾i48 72 320 2560[sin] H H -Ii + 35 H -3” +Î3£?24 72 320 2560∖
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[ ? [ ]δcθs v∙ z------------------ -------------------- X z-------------------------->--------------------------s

sιn e2 e* i e3 e3 eι, e7Λ r · i 19 55 125 6625 64625L j 3 8 48 768 6144Γ * Ί I 1^25I cos — sin ο ο + — ο ο +-—∕r∖1 I 72 129024[cos] Η Η + Η Η + 6793759 129024[sin] Η Η + 247 Η Η +33887572 64512V
r · ί 5 ιοί 25 1075 84252 48 24 384 3072Γ · Ί II 75cos — sin o o - ----- o o — - ~rn∕7∙∖2 720 7168[cos] Η H + ⅛2 Η H + Î937545 21504[sin] H H + 763 H H + 9*5l j 720 672v
r . -∣ 1 5 227 5 385 9515[cos + sin] +- + — - -2 + -⅛ + 2_ 2. _ 22_2l j 4 24 192 48 768 6144
r ∙ -1 83 2435[cos —sin] o o ------2- o o-------- -

∕r∖3 l j 2880 129024×α× r 1 ττ U 109 IT II IOIi25[cos] H H----- 52 H H ------------ 2l j 180 129024[sin] H H - -66l- H H J9345l j 2880 64512
6 r ∙ 1 1 , 37 139 i 151 877l j 4 24 64 3 96 384γ . -1 Π 41[cos-sm] o o -2-gg- o o

“ [cos] H H - H H 2⅛⅛l j 45 32256[sin] H H 3**9 H H 3679∣l j 2880 32256
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■ “■ (©' ■■ Θ') S *
[ ]∙ [ ]7 [ ]∙ [ ]’

cos ,------------------------ ■------------------------ , ,--------------------------■------------------------- , ,-----------<---------- . ,--------- -------------,

sin j e4 eβ es g7 e6 e7

( r . -, 27 189 16807 1495823 , 256 53* 1 *441cos + sin + — ------z- H---- 5—---------- 7— + ^77 + ^∑taqλl j 8 16 3840 92160 45 71080[cos —sin] o o o o o oΓ-), J’ z [cos] H H H H H H
[sin] H H H H H H

< 

∕ 9 261 2401 12005 64 59049[cos + s⅛] +g -g7 + — - y077 + 35840
[cos — sin] o o o o o oΓ-)sκ ' [cos] H H H H H H

[sin] H H H H H HI r . -1 63 343 lo2557 8 19683
[cos + sin] o + g0 +-92160 -7i68o

[cos — sin] o o o o o oΓ-)3w . [cos] ο H H H H H
[sin] ο H H H H H

<  r ∙ 1 3 33 49 20531 _ 4 2187l j 8 20 120 11520 9 44δo[cos — sin] o o o o o o∏ ∙x [cos] H H H H H H
[sin] H H H H H H

www.rcin.org.pl



216] THEORY OF ELLIPTIC MOTION. 439

Table li-} * 1 ... ∩ ή cθ8 2∕... 
∖∖α∕ ∖α∕ ∕ sin

[ ]° [ ]1

cθs 2/ Z-------------------------- z~------------------------ s z---------------------------------- λ---------------------------------- '

sιn e2 ei e6 e e3 e6 e7

[cos + sin] + - + ∣ + - - +
j 4 8 64 2 16 384 2048

r · i i 29 1013
I l j ” ” ” 48 768 30720

r η i i 5 τι 13 io3 3i

m +; +8 +⅛ h +t4 +t^s + 480[sin] o o o H + + -— + -^-
V 48 512 30720

f r · ∏ 37 295cos + sm] o o o -I+K+ —- + 7l j 8 192 9216

Γ · Ί I 13 389

l j ” ” 24 384 15360

r η __ i i 77
COS] O O O H + — + 73 + -----------

l j 6 768 23040[sin] o o o H + — + —-7 + —j⅛~
[ J 24 256 46080

( r · 1 i 1 5 143[cos + sm] o o o -- ÷- - 3-g4
r . -1 I II 313z .-3 cos-sm ,, „ „ o + — + 77 + --ΛΛ ] j ” ” ” 48 768 30720

vt ∕ | r -, TT 1 1 7

24 1536 5760

r . η TT 1 7 δ27sin o o o H + — ------—--------- 7-
V 48 512 92160

( r · ί 1 5 35 1 11 lo99

l j 4 8 32 2 12 768

r . ί i 73 2441i [cos-sm] „ „ „ 0 +- + ^ + —
[n [cos] +i + ∣ + 25 0 +A + + 34|9

4 8 32 12 192 2560

r · ί 1 5 613[sin] o o o 0+— + /- +
V , 12 64 7680

( r · ί 3 21 i89 i 33 1865 169229 !

l j 4 8 32 2 16 384 18432

r · ί 49 2545 219221. .j [cos-sm] „ „ „ o +_ +_ + 7Ł_
W ' [cos] +2 + H +i⅛ H +21 + ÉÎ25 + ÎÎÎS1

l J 4 8 32 24 1536 2880[sin] o o o H +⅛ + 325 + 9424r
[ 48 512 92160
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...Table {(r-V ... (Τ') c°s2∕... ∖∖α∕ ∖a) I sin
[ ]2 [ ]3

COS z-------------------------------------------------------------------------- s z,----------------------------------->-------------------------------------- s
sin ∙, gθ e2 e4 e6 e e3 e5 e7

Γ r ∙ i τ λ a. 47 55 ,5 131 887 _ 3999[cos + sιn] + 1 -4 +_ - — +- ---6 + t2g 2o+gi 9 * 1531 I [cos-sin] o o 0 + 48 o 0 ^iΛ + i^47W I rcosι H H + T -
Lv J 72 256θ IO24O[sin] Η Η H -15- H H + T ^ ffHlj 144 2500 5120Γ Γ ∙ τ -, τ 7 29 53 , , 69 369 1401[cos + sm] + 1 -- +ιg -jgg +3 -T + 6? 102413 27 i89J [cos-sin] o o -- - o 0 - —

w Γcos] H H + —- - H H + 3ÉÉ3 _ 3397LcosJ -γl 96 2880 1280 5120γ . π τr τ, 89 2II w w 3717 213[sin] H H + -igg- H H ÷πg5 - _
∖ ___________ ') ___________________________________________________( r . -1 5 , 13 35 i 7 123 489 - 1763l j 2 l6 288 2 16 128 204817 81 81, I [cos-sin] o 0 +- + — o o + ^ +-iW [cos] H H +⅛ -⅛- H H +i¾i -8¾l j 96 2880 2560 2048[sin] H H +¾ -⅛ H h +4⅛ _40£l j 96 2880 2500 1024( r . ι 17 85 ≈5I 143[cos + sin] + i -i + -⅛ + — +4-5 + T + —⅛l j 16 72 j 16 128r . , 7 109 23 1369[cos-sin] o o + — + —- o o + — + -⅛z

∕r∖-i l j 16 120 40 1280I [cos] H H + - + — H H + 3°1 +l j 4 45 160 2560[sin] H H + -¾ + 4r H H + -°9 + -⅛l j 16 360 160 2560' [cos + sin] + , + , + ⅞ + i⅞ +9-Λ+≠∣ TH⅞l j IO l8 2 IO I28 2048
[cos-sin] o o +⅞ +?33 0 o t ≈⅜' + 5-3323∕r∖~5 I 48 80 1280 10240w [cos] H H + ⅛1 +⅛57 h h +H£8i +83439l j 48 1440 2560 10240[sin] H H + - + 13É3 H H +7‘” +15113v 3 1440 2560 5120
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C. III. 56

fer -o’) s>∙∙
[ ]4 [ ]β

COS z,---------------------------------- A--------------------------------------s z,------------------------------------------ A------------------------------------------s

sin e2 fΛ e6 e3 es g7

( r„„ , , 19 I2I i 707 389 20267 1 I79*4il j 4 8 48 48 768 6144r . -, I 625v cos — sin o o — — o o — ------ 5∕r∖ 1 l j 90 43008∖(l∕ ∣- -i τr i_r ^°597 ττ XJ∙ 626681cos ±i ±i + - ------- H M + -------- —l j 1440 43008
[sin] Η H + i≤*Ξ3 Η H 1-≤⅛∣il j 1440 7168( r ∙ τ 13 55 239 295 13745 io5*75l j 2 3 16 24 384 3072r . -1 2 3I2<∩- [«—■] o o - « 0 o -'β' [cos] H H + ”713 h h + ιl°j.775l j 1440 64512[sin] Η H + i≤T≤7 Η H + ⅛[ l j 1440 16128( Γ ∙ 1 , 17 ii5 , 601 845 32525 1 208225[cos + sin] + 2 6 + 48 + 48 768 6144r . -, 4 i5625. , [cos — sin] o o + — o o +---------—∕r∖ s L j 45 129024

W I [cos] Η H + 2272 H h +≈ι94175l j i44° i 29024[sin] Η H + 8951 Η H + -l°89275[ l j 1440 64512
f [cos + sin] + « -⅛2 +i2⅛ +H5 _I2Î5 + 233∣Ξl j 4 8 192 6 24 768r . -∣ 437 2701∕ry* I [cos-Sin] O O + -6 o +I [cos] H II + 79? H H + 5⅛3l j 144 3584[sin] H H + 2¾9 H H + -59665

_ I 576   ___________ 1°752
f [cos + sin] + 53 _I7? + 977 +iS∣i _23479 + ⅛l j 4 24 64 48 768 6144

r ∙ ∏ 7579 467069∕r∖ 5 l j 2880 129024\«/ I Γ Ί ττ ττ 6443 ττ -o- 2511163[cos] H H + - H H +-^--------- 2720 129024[sin] H H + H H + Ξ°2-2°47l j 2880 64512
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- ’·“· (Θ’ ~ Θ’) ϊ
[ ]β t r [ ]8 [ ]9

COS z------------- ----------------s Ζ------------------ Λ.-------------- s z----- >-------s f---------,-------- s
sin g4 gβ e5 e7 gβ g7

( γ_ , „,·„τ , 2°9 887 , 78077 2228929 , 17807 , 3313213l j 16 20 384° 3o72° 570 71θ8o
©

_, [cos — sini 0000 ο ο
1 J L j

[cos] Η Η Η Η Η Η
[sin] Η Η Η Η Η Η

k' [cos + sin] +515 10569 + 69251 _ 5394109 l 42037 + 3306951l -* 16 160 1920 46080 720 35840r∖-2 [cos —sin] 0000 o o
[cos] Η Η Η Η Η H
[sin] Η Η Η Η Η H______________ I_______________________________________ __________________________ ______________________________________________________[cos + sinl ∣ 533 13827 l 228347 3071075 l 73369 l 12144273l -* 16 160 3840 18432 720 71680, v [cos - sin] 0000 o oG∏ [cos] Η Η Η Η Η H
[sin] Η Η Η Η Η H

k( r ∙ i o 44569 133707 241517 2619177[cos + sin] +49 - 98 + —----- 0∕z t + — j z∙ + —r√>ij y 480 640 1440 8960y „ [cos — sin] 0000 o oG Jx [cos] H H H H H H
[sin] H H H H H H

( , , 555 7149 , 533617 20449667 1 379691 , 3443*74*l j 8 80 3840 92160 1440 71680. [cos —sin] 0000 o oΓΓ J jχaj [cos] H H H H H H
[sin] H H H H H H

I 
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56—2

** (0 - θ') “ >/ '
[ ]∙ [ ],

cos z-------------------- ,-------------------s z-----------------------------<----------------------------s
sin e3 e5 g7 e2 el e61_______________________________  _______________________________________ ______________________________________________________________

[cos + sin] -5 -A -A + ⅞ + 251l j 4 32 04 8 24 1024r . π 19 3∕r∖1 [cos-8m] ” " " ° - 384 + 756
w < Γcosl -5 --1 --1 Η -ϋί + 2É1*- -* 4 32 64 256 2048r . , ττ 1213 143[sin] ο ο ο Η ---zf- + -- -l j 768 2048i 1____________________________________________________________________________________________________________________________

ί r · ί 5 43 25 1069[cos + sin - - ο ο + ⅞2 - + ----- -l j 2 00 3o72[cos-sin] „ „ „ ο + 3- +
∕r∖2 I L j 384 3840∖α∕ I r ί 5 ττ 521 243i[cos] — - ο ο Η —l 2 256 10240[sin] ο ο ο Η -Ξ⅞2 + J397_l j 768 3o72°ι r [cos + sin] — ο ο + - ⅛ ------l j 8 8 16 1024r · ί 75 179j [cos-sin] „ „ „ ο + 1⅛ + j-3

' [cos] -⅜5 ο ο Η -*⅛ + 2537l j 8 256 10240[sin] ο ο ο Η _25£7_l j 256 10240
r · ί 7 73 91 1419[cos + sin] -7 -ο o + ⅛ - -5 --------- -l j 8 8 48 1024r · τ 64r 341a [cos-sin] „ » „ ο + — + —

∕r∖4 I 384 640

'a' r τ 7 ττ 29 4367Μ "8 ° Η ^⅛6 "ϊ^[sin] ο ο ο Η -¾ --2⅛1l j 768 10240
V
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...Table ((-} ... (-X) C0S 3∕∙.. ∖∖α∕ w ! sin j
[ ]2 * [ ?

COS r----------------------------------- -------------------------------------s z------------------------------------ J.--------------------------------------s

Sin e e3 e5 ę! gθ g2 ei e6

f ΓΛΛα^ο;„ι 7 u. 75 659 *687 17 1143 1805l j 2 8 96 1152 2 64 128Γ . π II 13 69cos — sm 00 —— — - , 00 o ----- -----∕rV 480 5760 5120[cos] H H -φ + ±φ H H H _ 72269l j 160 5700 10240
r · -1 TT TT 82I II , r „ ττ 72I3Il j 240 15 10240

f r . 19 79 113 15 927 * 14i5l j 2 12 72 2 64 128
r · ί II Icos — sm o oh— + — o o o----------∕r∖2 l j 120 36 5120[cos] H H - ^ + H H H H - 506 *°1l j 80 144 10240[sin] H H H H _5^599l j 240 48 10240
[cos + sini -2 +33 _I33 + H + 1 _ 6 + Sg _ Ł!?J 2 4 32 l6 64 64
Γ · Ί 13 I 137cos - sin o o + ~ + — o o o + ——

∕r∖3 l j 160 30 5120[cos] H H - ⅛½ + Φ H H H -l j 80 480 10240[sin] H H - + i∣7 H H H - ⅛7l j 160 480 10240
r

r · T 21 17 71 183 6<[cos + sm] -5 + — + -4 - — +1 -4 + -~ + -≠l j j 4 48 72 64 64[cos — sin] o o + — ÷ -1- o o o +∕r∖4 15· 720 1024[cos] H H + - -7°9- H H H +160 1440 2048[sin] HH H +480 160 2048
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[ ? [ ]∙c°8 3y z------------------------ √------------------------ s z--------------------Λ------------------- s8ιn e e3 e5 e7 c2 β4 e6

[cos + sin] +5 _É3 + 757 _ 1979 + « _ ⅛5 + 547⅛2 4 24 72 8 24 1024[cos — sin] 00 o — —∙7- 00 o∕rγ J 5040[cos] H H H y857 7 H H H10080[sin] H H H 15387 H H H1120∕ r ∙ ί 23 65 5317 23 ςo 0887ςcos + sin] +2------  + — — 2~- + — - i- + 2—2 3 288 8 3 3072r ∙ η 17cos - sin o o o - —— 00 o∕r∖2 10080[cos] H H H - H H H315[sin] H H H - 31°1-3 H H H3360∖
[cos + sin] + - — — +ιι — -29o5 + — —135 + £3975l j 2 8 384 8 16 1024[cos - sin] 00 o + —5 7 - 00 o

©
3 J 4480*70 Q[cos] HHH-^ HH Hj 210[sin] H H H - 5^9-3 H H H13440∖∕ [cos + sin] + i — 3 + — + +2 _ lo2 + .53524 144 8 48 1024r . η 79cos ~ sin 00 o + — ■ ■■' 00 o∕r∖4 J j 5°4°

\«/ I 277[cos] H H H + ^7 H H H3i5[sin] H H H + ⅛∣Ξ H H Hl j 1680
k
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■■■“- 0.
ι r [ r

COS f------------------------------ ,----------------------------- s f---------------------J∙----------------------- ssin λ, e3 e5 e7 et e6
7 γ ∙ η , 6ι 677 1 56487 , 4553 84109[cos + sm] +-r -73- +-^r -7^

[cos — sin] 00 o o o∙G)* 1W [cos] H H H H H
[sin] H H H H H∖ r . 9 189 1 3807 t 2401 127253cos + sin + - -----o H—δ— H—5— -------x-----l j 2 8 80 384 3840[cos — sin] o o o o o(-)s [cos] H H H H H
[sin] H H H H Hk r ∙ η a. 9 8l 278l 343 7889l j 4 8 160 128 640[cos —sin] 00000G), [cos] H H H H H
[sin] H H H H H

k  
f r ∙ I j, 3 27 8l 245 i47cos + sin + - ----- 7 — -7 H—7- -- —ql j 4 16 160 384 128[cos — sin] 00 o o o

[cos] H H H H H
[sin] H H H H H

< 
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... Table ((-} ... (-Z) cθ8 y. 
∖∖α∕ ∖aj ∕ sin a,

[ ]8 [ ]9 [ ]10c°s3∕ Z-------------------- ‘-------------------- s z------------- ^------------- s „------------- --------------s
sm e5 e7 eβ e7

f

r . η 8551 288221 26809 305503[cos + sini + -⅛* l- -------—— +-------- - + ⅞- ¾>7.Jl j 480 2880 1024 8064[cos — sini 000 o
[cos] Η Η Η H
[sin] Η Η Η H

f r . π 128 416 59049 15625[cos + sin] + ----- - -— + 3y ■ + j --5j-l j 15 9 5120 1008[cos —sin] 000 oσ [cos] Η Η Η H
[sin] Η Η Η H

z Γ · 1 *6 76 19683 3125[cos + sm] + — - — +——- + -z—l j 5 5 512o 672[cos — sin] 000 oσ [cos] Η Η Η H
[sin] Η Η Η H

z r . , 8 26 2187 625cos + sin + — — — + ------ + ----- 7l j 15 45 5120 2016[cos — sin] o o o oσ [cos] Η Η Η H
[sin] Η Η Η H
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■■■”· fcr

[ ]∙ [ ],
COS ,-------------------- .--------------------- „ z------------------------ ■------------------------ s
sin a, e3 es e7 e2 e4 e6

f r . , i 3 9 , 13 41 437[co5 + sm] -g -jjg +y -ig - —
zrx-ι [∞s-sin] „ „ „ ° ^⅛ ^ g6~0W 1 r η _I _3_ 9 ττ _£°9 787tcosJ 8 32 128 256 10240Γ . 1 rt λ n ττ 329 2009[ [sιnl ° 0 ° h ”768

< 7 5 29[cos + sin] o o o + θ - — - -------l j 8 24 1024
[cos-sin] „ „ „ O ÷-5- + ⅛Ï [cos] ο ο ο h - -¾ - -53-l j 256 10240[sin] 00 ο H - -----[ l j 768 10240< 3 23[cos + sin] o o o + 0 ° +------l j 8 1024
r ∙ -I I II∕r∖ 3 I l j .128 1280

∖α∕ 1 Γ Ί TT 1 71[cos] 00 ο H -------- + —-----l j 256 10240r ∙ τ rr 1 159[sm] 00 ο H + —- + —l j 256 10240
( γ ∙ ί 1 1 55[cos + sm] o o o +0 + —η + -l j 8 48 3072,rt-_ [COS-sin] „ „ „ 0 +⅛ +

[cos] 00 ο H + -~ + 21l j 256 2048[sin] ο ο ο H +-? + -~—[ l j 768 6144' Γ ∙ Ί 1 7 63 i 17 837[cos + sιn] + g + jg + g5 + g + jg ÷.jA-∩→J [cos-sin] ............................................................ o + ⅛ + 35J
∖α∕ Γ Ί 1 7 63 ττ 67 70098 16 64 256 10240

Γ ∙ Ί TT 7i i36lsm] 00 o H + -j-~ h---- £----∖κ 768 10240
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c. III. 57

...Table f∩ 1 ... Π ή C0S 3∕∙∙∙ ∖∖α∕ ∖aj ∕ sin j
[ ]a [P

COS ________________________________________________ _____________________________ A.______________________. 2y s~ ∖ z, s
SW g g3 g5 g7 gθ g2 g4 g6

[cos + sin] -5 +n -5⅛ +⅛ +1 _9 +ψ3 _ 3≤52 2 96 576 64 32[cos-sin] o ° +⅛ -i⅛ 00 o +⅛
[cos] H H - — + H H H ---7q1-l j 320 2880 2048[sin] H H + H H H - 0 689ik 960 80 2048f [cos÷sin] -2 +2 -Ü +4⅛ +1 _y +95I _97|2 24 288 2 64 i2812*? 2 7[cos — sin] o o + —- + -—— 00 o + -------∕r∖^2 J l j 120 1440 5120w I rc081 h H - il +-iΞ9 H H H -⅛20 I44O IO24O[sin] H H - — + — H H H - 38-94-7, j 120 15 10240( Γ ∙ Ί 3 21 IO 23 15 687 535j 2 8 32 192 2 64 128r . -1 II 8lCOS — Sin o O — 77— — 7— O o o — -------∕r∖ 3 J l j 80 64 5120I [cos] H H --97+ ⅜ H h h - —4-l j 320 96 10240[sin] H H-9l+2i h h h ~2i1i9k j 320 192 10240' [cos + sin] +5 - i + ⅛ + , -6 - ¾5

Γ ∙ 1 1 13 8lcos — sin 00+ ---- + —— 00 o + -------
fτ∖ 4 l j 120 1440 5120[cos] Η H -⅛ + - Η Η H -99I?_l j 160 45 10240[sin] HH-¼+⅛HH H - 1°θ8il j 480 480 10240( r . -1 i 3 61 191 255 17[cos + sin] ---- + — + —7 + ~ + i ~ 4 ÷ -7— + 7—l j 2 4 96 144 64 64109 31 iς ς 3[cos —sin] o o + —y + — o o o + j
□

 -5 L -l 480 45 5120[cos] H H + -⅞- + H H H +l j too i44° 10240[sin] H H. +49- + H H H------'9-3-l j 240 100 10240
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13440

... Table ((r} * 1... f-) ή c°s 3∕... 
∖∖α∕ ∖aj ∕ sin j

[ ? [ ]s
COS z------------------------------------------ >--------------------------------------------s z------------------------------------------------------- s

SID. β ^,3 ^>7 gβ

f r . η 7 179 2009 8893 67 2279 274345[cos + sin + - —θ- +—θ- - —aa- + -Q------- -a- +----------l j 2 8 48 288 8 48 3072r . 1 11cos — sin 00 o + —7— 00 o∕r∖-ι l j 1260I [cos] Η Η H - Η Η H
l j 20160[sin] Η Η H -1°3 781 Η Η Hl j 6720f r ∙ 1 1 241 455 , 85 1355 98525l j 6 18 8 24 1024[cos--sin] 00 o + ---- 00 o

I l j 315[cos] Η Η H -59^ Η Η Hl j 1260[sin] Η Η 'H - 53°9 Η Η H[ l j 420f r , ∙ η j, 9 jl 545 71 , 1°5 125 j, 94825lj2i6 4 82 1024r ∙ -, 2. cos —sin 00 o — O o oMJ 105×α' [cos] Η Η H -784 *46∣ Η Η H
[sin] Η Η H - Μ Η Η H

( γ - -, 1 . -. , 6θ7 98 , i27 3065 , 243805L J j 24 9 8 48 30728×rx-4 [cos-sin] 00 ° + — 00 o[cos] Η Η H - Η Η H
l j 3i5[sin] Η Η H - -9- Η Η H< L j 35 _____r r ∙ -, . II 141 . 415 5°21 , 151 2809 , 63343l j 2 8 24 1152 8 48 1024

r ∙ -, 16319cos — sin 00 o + ——- 00 o, 40320[cos] Η Η H - -99*7 Η Η H10080[sin] Η Η H - 32009 Η Η H
I 1344°
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~Η0'~GΓ)2*-

' ~Z IZ______________________LL_____________________________________________________________ZZZ~
Sl∏ ^3 ^5 ^7 g4 g6
f r · Ί 2Q4Q ζ72iς 1208ς 3241932 320 384 1921 [cos-sin] 000 o o

\a) [cos] H H H H H
[sin] H H H H H

[cos + sinl + 12 -139 -33951 + I79⅛ -3°∙⅝732 2 160 384 1280∕r∖~2 [cos-sin] 000 ο o∖α∕ [cos] H H H H H
[sin] H H H H H

[cos + sin] + 151 „-ÉH + 36249 + «547 -391951l j 8 32 160 128 12803 [cos-sin] 000 ο o∖α∕ [cos] H H H H H
[sin] H H H H H

Γ . * l63 2≤77 1089 35413 709471l j 4 16 S 384 1920z x -4 [cos - sin] 000 ο o
0 1 [cos] H H H H H

[sin] H H H H H7 [cos + sin] + 15Z -1⅛ +321⅛ +47<^ .⅛l -j 4 16 160 384 640, v [cos-sin] 000 ο oΠW [cos] H H H H H
[sin] H H H H Hv _____________________
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(iiT-0l “>.·

[ p Ί t ], [ i*·COS y ------------------ -A--------------------- s z,---------- Λ---------- s z------------- A-------------- s
sin 3 es e7 e6 e7

f r ∙ 1 26371 1710983 , 47* 1527 , 604279l j 4δ0 5760 5i2° 4o32[cos — sini ο ο ο οΜ-W [cos] Η Η Η Η
[sin] Η Η Η Η

_____ _ < _______ ______________________________________________________f r . η 2611 39893 . 79oo53 , 532345[cos + sin] + ------ - 7 + ——— +l j 30 9° 512° 2010[cos— sin] 000 ο
(-)'21W [cos] Η Η Η Η

[sin] Η Η Η Η\ ______________________ ____Γ Γ · 1 , io53i 7363 , 1258449 , 987∑5l j 80 12 512° 224Γcos — sin] 000 ο(T×a' [cos] H H H H
[sin] H H H H

<f Γ ∙ η , 23°29 356τ4 , 385o95 , 44377l j 120 45 1024 03[cos —sinl 000 o(TW [cos] H H H H
[sin] H H H H

‘ [cos + sin] +⅛Ξ53 + 2850411 √12o757l j 240 2880 5120 2016[cos —sin] 000 o(TW [cos] H H H H
[sin] H H H H

V
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-r^ (Q'-Q)T.''∙"
[ ? ît [ ]s

COS z---------------,-------------- s z----------------------------------------------------------------------- s z----------------------- >------------------------- s

Sin g4 gβ e3 ei g7 g 2 gi gβ

f r . η iς Q 220 27^ς 2710 20 IOI 681Γcos + sιn] + -2 + -Z------ + + -√ < +-≥ + ——16 32 48 768 30720 46 04r ■ ί 151 i423 , 37, [cos-sm] „ „ 0 +_A_ +_ o o + - -
[cos] +i| +± H + ⅛i3 + -4¾ H H + i⅝⅛il j 16 32 3840 9216 2880[sin] o o H + +—⅛ H H +l j 640 92160 360

[cos + sin] +35 + ± _iZ? + ÎÇ3 _ i23i + 37 _ ⅜ + ½S9l j 16 32 24 384 3072 4 4 192r · π 17 1193 5[cos-sm] „ „ o o + _“ I [cos] +⅛ + i H +5⅛9 H H +3⅛l j 16 32 1920 2560 576[sin] o o H + -- --i⅞- H H + 9⅛l j 32° 15360 144
[cos + sin] + ¾> o -S22 +≤⅛ +Ξ3_ψ+«l j 8 48 768 30720 26 3r · ί 1159 25297 23∩.l [c∞→n] „ o - 3840 -9TTto o 0 - 720W I [cos] + ¾> o H + i⅝⅛ ~4⅛ H h +IO297l j 8 3840 9216 1440r· ί ττ 2757 17593 TT TT ι°343l j 640 92160 1440

/ r · Ί 63 lδ7 , 1769 311 , _ . 137 , 171l j 8 12 192 7680 6 16r . 1 n lo9τ 13571 „ 71∕rγ [cos-sm] „ „ 0 - 0? “ϊβο+ο °
[cos] o H + - ^60 H H + _g-[sinl ο ο H + —7 + -É319 H h + 3i¾LδiuJ 40 23040 720

l
www.rcin.org.pl



454 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

... Table (f-Y... f-Y) cθs 4∕.∙. 
∖∖α∕ ∖aj ∕ sin

[ ]* * 3 [ ?
COS ,------------------------------------------ a-----------------------------------------s z------------------------------ A-----------------------------------s

sin Q g3 g7 g2 g4

∕ Γ . η 9 399 5415 58251 31 239 6719l j 2 16 128 2048 2 4 72
Γ ∙ Ί 4il, cos — sin 00 o + —73— 000 o∕r∖1 l j 71680[cos] H H H + s°ξ7" H H H H35840[sin] H H H + 1 θ 19θl87 H H H Hl j 71680
Γ ∙ 1 2°9 2783 31065 29 215 59938 64 1024 2 4 72r ∙ η 2°9cos — sin 00 o + —000 o∕r∖2 I l j 35840[cos] H H H + 271871 H H H H17920[sin] H H H + 5 *-43133 h H H Hl 35840

( r ∙ η it 411 5025 53459 353 n51[cos + sin]------ + %- - a-√ + +1 _ 13 + 224------ 2_l j 2 16 128 2048 8 18
Γ ∙ Ί ~ 54icos — sin o o o — - 000 o

∕r∖3 71680[cos] H H H + 467^3i- H H H Hl j 35840[sin] H H H + 935ξ°3 H H H Hl j 71680
∖

r r ∙ τ 93 933 7929 253 346[cos + sin] - 6 + — - 70- + +1 -ii + ÷⅛4 - 4'4 32 512 8 9r ∙ ί 459cos — sin 00 o — —000 o∕r∖4 j i 7920
a) j 2[cos] H H H + 4⅛5 H H H Hl j 560[sin] H H H + 1389-7 H H H H17920
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[ r [ ?c°8 .---------------------------- .---------------------------- s ,---------------- .---------------- s

8in ∣ e e3 et e7 e2 ei e6z [cos+sin] + 2 _5«5 + 47435 _35·7°45 + 33 i47 + W5l j 2 16 384 18432 42 64[cos — sin] 00 o o 000G)1 < [cos] Η Η Η Η Η Η H
[sin] Η Η Η Η Η Η H

r · i 239 18875 155175 . 25 215 10831l j j 8 τ92 1024 44 64[cos —sin] 00 o o 000G)’ · [cos] Η Η Η Η Η Η H
[sin] Η Η Η Η Η Η H

l 

z r · π 5 365 26845 1884125 9 , 855[cos + sm] + ^ + ~√t2-------√l-2 +- -36 + -⅛2l j 2 16 384 18432 2 8[cos —sin] 00 o o 000C-Y [cos] Η Η Η Η Η Η H
[sin] Η Η Η Η Η Η H< r · i 63 3989 239275 . - ,, , 435[cos + sm] +2 -- --^63Γ + 3 - 21 + -g-

[cos — sin] 00 o o 000(-Ϊw [cos] η Η Η Η Η Η H
[sin] Η Η Η Η Η Η H
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[ ]7 [ PCOS ,------------ Λ-------------- - --_------- s z------------------Λ--------■--------- ∙χ

sin 47 es e5 e7 g4 g6

∕ Γ . Ί , 787 103937 , 13103351 , 1423 37724l j 48 768 3o72° 48 160[cos — sin] 000 00
x [cos] Η Η Η Η Η

[sin] Η Η Η Η ΗV [cos + sin] + -⅛9 - 34∣°-, + ⅛5iΞl⅛ + S97 i3⅛7L j 24 384 1536° 19 96[cos — sin] 000 00σ [cos] Η Η Η Η H
[sin] Η Η Η Η H∖z r_ , „-..I , 343 41503 , 4923°79 1 32 1184l j 48 768 30720 3 15[ cos — sin] 000 00m [cos] Η Η Η Η H
[sin] Η Η Η Η HI

49 5243 . 548261 16 176l j 12 192 7680 3 5[cos — sin! 000 00σ 1 [cos] Η Η Η Η H
[sin] Η Η Η Η H
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C. III. 58

(Θ'-θ') ”«'·■■
[ ]∙ [ ]" [ ]u

COS z,--------------------------------------- Λ------------------------ s z-----------Λ-----------s z----------->---------- s
sin j e5 e7 e6 e7

[cos ÷ sin] +⅛⅞3 _4OS„?7 +47∣23 + 8472801xl j 1280 10240 576 645120[cos —sin] ο ο ο οσ [cos] Η Η Η Η
[sin] Η Η Η Η

[cos + sin] ÷⅞49 _ £157699 + 25φ + ^343l j 640 512° 576 21504[cos —sin] o o o oσ [cos] Η Η Η H
[sin] Η Η Η H<  z Ϊ9683 1161297 3125 1 19487171cos + sin] + —3—---------------- + ------------------ H—>—-------l j 1280 10240 144 645120[cos —sin] o o o oσ [cos] Η Η Η H
[sin] Η Η Η H

r . π 2187 115911 , 625 _ 1771561
l j 320 2560 72 161280[cos—.sin] o 000mχa [cos] Η Η Η H

[sin] Η Η Η H
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m ii ,'r∖~* 1 ■ r∖~5∖ cos . 
Table ( -1 ( - I ∕ ∙ 4/ ∙∙∙∖∖α∕ ∖a) ∕ sin

[ ]" [ ]1 [ P
COS z,------------ λ------------ s z-----------------------------A--------------------------- s ,------------------------ >------------------------- S
Sin ^4 gg g8 g7 g2 g4

f r ∙ ί 1 1 73 j 421 , 4231 1 33 33*l j i6 16 48 768 30720 4 96r ∙ ί 19 i 7∩->l [cos-s∞] » ° -3g^ o o -χ55[cos] +-⅛ ÷⅛ H +1-≤⅛3 +1°57- Η H +?«?16 16 3840 15360 144°Γ∙ 1 u 177 2117 u ττ ! 1243sin] 00 H + -√-l +------ — Η H + - —640 30720 72°f r ∙ τ 17 25 47 ii 29 2124 384 15360 4 6 16Γ ∙ Ί 7 361 IΛΛ J l j 1920 46080 i44o∖α∕ r ι ττ 59 11 ττ ττ , i889[cos] 00 H + — - - o Η H + -7√g>l j 1920 4608 2880
Γ ' Ί π II 25I If ττ i I89IV l j 320 46080 2880

( γ ∙ Ί i3 29 i97 7 29 Il j 48 768 6144 4 12 3Zrγ≈l [∞8-sin] ” ” ° +3⅛ +92ih . ° ° +⅛
'β' [cos] ο ο H --f7 Η H + -9-7-l j 3840 46080 576r ∙ ί -rτ 13 1681 ττ ττ 95[sin] ο ο H — û----------- H H + >< 640 92160 576

f r . η i ς 149 , il j 12 192 7680 24
r ∙ Ί I II IMl l j 960 7680 360I [cos] 00 H - 13 - — H H + -7-l j 960 96 36θ[sin] 00 H------- - H H + —< 80 2560 45( r ∙ Ί 17 2°9 I I[cos + sin] o o -----θ----- '-θ---------— + - ----------- ol j 48 768 30720 2 3r ∙ τ i 31 i, . _5 cos-sin „ „ o + ~5— + —--z- o o + —∕r∖ I l j 3840 92160 720

∖aJ Γ I ττ 17 149 ττ ττ I[cos] 00 H -------------------- √t-<- H H +------
3840 46080 1440[sin] ο ο H------3 *- - -3^9- H H------—640 92160 1440
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58—2

-~<∙fer-er)s>-
[ ? T ∏4

cos ,----------------------------------------κ-------------------------------- s z----------------------------- Λ---------------------------- χ
Sin g e3 gS g7 gθ g2 g4 gβ

f [cos + sin] + 3°7 -3⅛ + 3≤⅛ +1 _l6 +Ξ39 _3OI?l j 2 16 128 2048 4 36
Γ · Ί 261. κ cos - sin 00 o — —75- 0000

fr\ 1 l j 71680[cos] HH H + 207q43-1 H H H Hl J 35840[sini HH H + 5 35i2 3 H H H H[ l j 71680( r . -1 I23 I305 8547 31 433 Q793[cos + sin] -3 + —  + +1 +^~- — ZÏZ2l j 8 64 1024 2 8 1442 7(fey* I [cos_sin] 00 o + 3W 0[cos] H H H + -’+« H H H Hl j 17920[sin] H H H + H9o552 H H H Ht L J 35840 ______________________________( r . -, ς 183 1611 8035 29 365 7111[cos + sm] ------- o^ + —~e +1 ~~ +2c2 ~L------l j 2 16 128 2048 2 8 144243⅛y> I [∞s-sinl 00 o + 7Ï68S 0000I [cos] HH H + 7°-3fe H H H H L J 35840[sin] HH H + 140,4q91 H H H H 
l j 71680______________ k________________________________________________________ '________________________________________________ ________f Γ . 31 215 819 283 1147L j 4 32 512 8 36r · i 81. cos - sin 00 o------------0000

∕r∖~4 l j 17920'a' I [cos] HH H + 7-4-- H H H H l j 8960[sin] H H H + 14373 H H H H l j 17920f r . 1 3 , 75 393 , 1251 , τ ττ , ≈99 655l j 2 16 128 2048 8 36243,ry5 [cos-sin] 00 o + -68o OOOO[cos] HHH÷HgHHHH 
k [<"∏] HHH+^jΞHHHH
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...Table ((~} 1 ... Π ή c°s 4∕,∙.. ∖∖kα∕ ∖aj ∕ sm
[ ? [ ]6C0S 4/ '------------------------- λ------------------------ × '------------------- --------------------- S

sιn e $ e5 e7 e2 * * ei eβ

( [cos + sin] +2 _?5Z +58801 1316215 _ 45? + ∏≈°52 16 384 6144 4 32. _i [cos —sin] 000 o o o oi’)W [cos] H H H H H H H
[sin] H H H H H H H

f r · ί , - 4°5 29485 1800725 63 267 122558 192 9216 42 32z . [cos-sin] 000 o 00 oGx 7 [cos] H H H H H H H
[sin] H H H H H H HIf [cos + sin] +n -⅛ +5⅛35 _ ≈975,I⅛5 +75 _ 595 + L≈5≈32 16 384 18432 4 4 32z x [cos — sin] 000 o 00 ow [cos] H H H H H H H
[sin] H H H H H H H

' [cos + sin] +6 -225 + ££935 _ £84955 + 22 _ 3£7 + 59454 96 1536 2 16. \ -4 [C0S _ S*n] OOO O OO O
[cos] H H H H H H H
[sin] H H H H H H H

[cos + sin] + £5 _7É5 + 37935 „£493??5 + 5£ _3£l + £«£32 l6 384 18432 22 8
∕r∖-s [cos—sin] 000 o o o o[cos] H H H H H H H

[sin] H H H H H H H
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... Table ((-} 1 ... (-} ή c°s 4∕'... ∖∖α∕ ∖α∕ ∕ sin
[ ? ~Ί F?

COS 4/ z----------------------------------λ--------------------------------- s z------------------------a-----------------------------------s

sin e'i 5 $ (& e6

( r · i 1471 XQ0ς07 22796399 1027 119323l j 48 768 30720 16 240[cos — sin] 000 ο oΓ-Γ1×aj [cos] H H H H H
[sin] H H H H H_______________ ______________ ______________________________________________________________________________________________f r -1 959 119119 , 13442527 , 2x41 53oo3l j ?4 384 15360 24 00Γcos-sin] 000 ο o(-)^sW [cos] H H H HH
[sin] H H H H H< __________________________ ____________ ____________________________[cos + sin] +îi« -⅛2 + ⅛⅛ +⅛ _ 4∙⅛7l j 48 768 30720 24 48Γcos-sin] ο ο ο ο oH”

W [cos] H H H H H
[sin] H H H H H

k __________ _ ______________________ ___________________________________________________________________f r - -, 763 8l[93 , 7623959 , I273 61219l j 12 192 7680 8 60[cos — sin] ο ο ο ο oΓ-Γ Jw [cos] H H H HH
[sin] H H H H H___  k_______________________ __________________________________________________________________________________________f r . 3751 352919 , 29213303 4943 23591[cos + sin] --jgg- + 30720 +-i^- -[cos — sin] ο ο ο ο oΠ’5W [cos] H H H HH
[sin] H H H HH

k 
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- “ fer - er) ξ ί ·[ ]∙ i ]w [ ]“j°s ,- ,---------------------------------------------- , ,---------- ■>----------- , ,------------ --------------,Sm e5 <,7 g6 e7
[cos + sin] +159⅛3 _ 9⅛H≤9 + ½∏3 + 8½≤4393l J 1280 10240 288 2150401 [cos-sin] OOO O

[cos] Η Η Η H
[sin] Η Η Η H∖ __________

f r . , 117o99 6819921 25435 210276803l j 640 5120 72 322560[cos —sin] 000 o
Γ-)^w [cos] Η Η Η H

[sin] Η Η Η H< ___________________ _______ ____ ________________ ___ _f [cos + sin] +333p _’8298713 + 75947 + 1310871«l j 1280 10240 144 129024[cos —sin] 000 oHγaj [cos] Η Η Η H
[sin] Η Η Η H∖ _________________________6 r . -1 115617 ς8564ς3 . ∏°°99 , 2748593* il j 320 2560 144 17920

□
 [cos —sin] ο ο ο o

[cos] Η Η Η H
[sin] Η Η Η H∖ ________________________ __( r . 627005 28615329 . 15S681 , i454°39o59l j 1280 10240 144 645120κ [cos —sin] ο ο ο o
[cos] Η Η Η H
[sin] Η Η Η H
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216] THEORY OF ELLIPTIC MOTION. 463

Table ((-'} 1 ... (-Y) c°s 5∕...∖∖α∕ ∖α∕ ∕ sin j
T? îT [ ]2c°s .y ,---------- »--------- χ z-------------- -----------------χ z-------------------- -A--------------------- s

sm e6 e7 e4 e6 é3 e5 e7

[cos + sin] -∏ -H ÷⅛1 -Ü2? -H7 +5” _ ?478£j 32 04 384 1280 24 24 1920Γ . -1 IO9I 209[cos-sxn „ „ o - -- - o o--------- —∕r∖ι l j 40080 40320[cos] - — H - ⅛ H H - -5J°01l j 32 64 18432 8064[sin] o o H - 1⅜6833 h H - -l j 92x60 315
r · η 7 7 1131 25429 97 817 2461l j 4 16 128 3840 6 24 120r · ί 887 i, [cos-sm] „ „ o - -6θ8- ο o - - -j [cos] - 2 -⅛ H - ⅛≤7 H H - Hi?l j 4 16 18432 112[sin] ο ο Η -3∏⅛I Η Η - Η2,1?l j 921θ0 1680\

ζ [cos + sin] -⅛ -Η +5-f? - 21763 -263 +2⅛5 - -2⅛l j 16 64 384 192° 12 48 96r · i 6067 13[cos-sm] „ „ ο + ο a + —I [cos] -⅛ -Η Η -∞ Η Η - ½H
l j 16 64 i8432 5o4[sin] ο ο Η - 528379 h h _ £7737l j 92160 2016ζ Γcos + sinl -⅛ ο +-5-H - -°5∏ -3H +ΗΗ - 3673'cos + sm J 8, ο + 384 640 12 + 48 _r . η , 32251 281

∕rγ I [∞s-÷l » » o + 46o8o ° ° + 5°4OI [cos] -§ ο Η -⅛ Η Η -3≤7¾7l j 8 i8432 2οχ6r · τ i—» ττ 791347 ττ ττ i54547[sxn] 00 Η--------- 7— n Η -----Jl j 921θo 10080
ν
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[ ]" [ ]*cos ,---------------------.-------------------- , ,------------------------ «-------------------------,
sin 5∙z e2 ei eβ e e'i e5 e7

r . η 1 93 417 m 77733 11 , 2°7 _ 37£5 + 5⅛⅛l j 8 8 x024 2 4 24 200[cos — sin] 00 o 000 oG)ΙW [cos] H H H H H H H
[sin] H H H H H H H∖ __ _________________________I 13 94081 109 484 6917l j 8 1024 2 3 32[cos — sin] 00 o 000 o∏ Jw [cos] H H H H H H H
[sin] H H H H H H H

r . 1 135 iii9 , lo3311 i3 ,443 1885 238195[cos + sin + 0 - +---------- -------- + -Q~^--------~ + TTP,l j 8 16 1024 2 8 12 1152
[cos — sin] 00 o 000 o

W [cos] H H H H H H H
[sin] H H H H H H H< r ∙ η 159 ii9i , 101103 r,^ 3379 £558l j 8 16 1024 24 9[cos —sin] 00 o 000 oΓ-Ϊw [cos] H H H H H H H
[sin] H H H H H H H

k
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c. III. 59

-"-(Θ,∙√3')X^-
[ ]s I 11·

coa ___________________ λ____________________ x__________________λ--------------------------- -. 5/
Bin gθ g2 g4 g6 g g3 g5 g7

r . -1 49 9575 44112ς 9 561 11415 109167l j 2 64 1x52 28 32 128[cos — sin] 000 o 000 o
' [cos] HHH H HHH H

[sin] HHH H HHH H
< Γ . ∙ -I , . 47 , 8975 412175 , . 121 1 1213 11619cos + sin + i------ + —7—----------------- + 4 — — + ------------ — —-—l j 2 64 1152 2 4 16[cos — sin] 000 o 000 om [cos] HHH H HHH H

[sin] HHH H HHH H
z r . -, , 7999 i77925 ,7 201 1 7755 9065l j 64 576 2 4 32 16[cos — sin] 000 o 000 om [cos] HHH H HHH H

[sin] HHH H HHH H<z r . η 1 6695 138775 , „ 159 . 2859 12591[cos ÷ sin] +1 -20 + -^- +3~^Γ+l6 3T~

[ cos — sin] o o o o 000 om [cos] HHH H HHH H
[sin] HHH HHHH Hk 
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466 TABLES OF THE DEVELOPMENTS OF FUNCTIONS IN THE [216

sin 5∕∙∙∙
[ Γ [ ]■008 , i ,—.∣ .... . ....... . ■ -a—i -∣.... . .... — ■...' ' --- - ■ ■ ,l^

sin ιj eι ei e6 e es es e7

r . ι ,103 3941 , 780003 ι 359 32885 1 1453367l j 8 24 1024 12 90 900[cos — sin] 00 o 000m [cos] H H H H H H
[sin] H H H H H H_______________ 1___________________ _______________ _ ____________________________________________________________________________l_

Γ ∙ η l 83 259 1829093 1 133 2999 263873l j 8 2 3072 6 12 240[cos — sin] 00 o 000ΓY JW [cos] H H H H H H
[sin] H H H H H H

∕
r . -, 65 4667 1331743 379 8255 141719l j 8 48 3072 24 48 192[cos — sin] 00 o 000G)s [cos] H H H H H H

[sin] H H H H H H
[cos + sin] + ⅛ -3⅛3 + ⅛ + Î5 _ 3⅛ + ÉÊM8 48 1024 3 3 15[ cos — sin] 00 o 000

σ1 r[cos] H H H H H H
[sin] H H H H H H

I i
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59—2

■■■“· (Θ'·■■ Θ')
[ ? ~T c ]ι° [ ]u [ ]ιa

COS z-------------- A,-----------------------χ ,--------------------------------t,-------------------------------s z,-----------------Λ---------------- z----------------------λ------------ s

sin e4 eβ eB e7 eβ e7

r Γ^cj.θl∙r1l 4.7887 848529 , Ii263 I4θ2i47 , 9742939 , 4θ982iL -J 128 i28θ 96 Ii52 46θ8θ II2O
[cos — sin] 0000 o oΓ-)'V [cos] H H H H H H

[sin] H H H H H H
< r . _ 5431 578003 1817 37429 593ii°3 , 236641[cos + sin] + 12g i2g0 24 4g 46080 1120

[cos — sin] o o o o o o(-yw [cos] H H H H H H
[sin] H H H H H H
k3563 184221 , 4433 _ 66859 3389017 1 101971[cos + sin] + 1^g^ 640 96 144 46080 896

[cos —sin] o o o o o oW [cos] H H H H H H
[sin] H H H H H H

< 

( - ,r . , 2187 107x63 62ς 7187ς , i77i5oi , 1944[cos + sln] + _Z ----- + _ Z_J5 ÷ -460fc- + —

[cos —sin] 0000 o om [cos] H H H H H H
[sin] H H H H H H

__ I _______________________________________ I__ ______
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[ ]’ [ ], [ ?

COS z,-------------- Λ-------- s z--------------->----- _  —s z,--------------------- λ--------------------- s
Sill g5 ^7 g6 g3 gδ g7

( r . -1 I 5 , * 1^7 247 31 859 18683l j 32 128 128 960 6 96 6720Γ ∙ Ί ft 4. 151 λ u. 13, cos — sin ,, „ o τ—2 ^o~ 00+ --------
∕r∖~1 * * l j 46080 6720\®/ i- —i 1 5 JI 234I ii ∣τ 1867l j 32 128 18432 1344r ∙ i ^ιr 12007 ττ rτ 779l j 92160 560f r ∙ 1 λ „ 4.2°9 ,43 19 , 55 77[cos + sm] o o +3-gj + -6 +- - -6zry [cos-sin] „ „ o + ]6”o o o " J⅛\«/ r-, n ττ ,317 ττ TT 809Γc0sl Ο Ο XI 4-- 5----- Jtl xi — -7L J 18432 2Ol6[sin] ο ο H +-5LL h H - τ~l j 92160 252f r ∙ τ r, „ ÷ ™ 4- 211 43 , 193 lo3L ∙j 384 3840 24 96 96047 17
∕r∖ 3 l j ” 7 46080 20160∖iV Γ Ί - „ TX i 497 XX 11 lo9l j 18432 2016r ∙ ί „ ii j. 2579 u u lo73sin ooxl +----- 7- Jtl Jtl --------.l j 92160 20160f r . ∏ 7 49 11 35 11[cos 4-sm] o o + '- + ——------ + + -5-l j 128 1920 12 48 480γ . Ί 19 IΛ∙y< [∞>-∞>] „ „ ° + 46oSo ° ° + ,,^^α' I [cos] ο ο H +-^2- Η H + ∕-l j 18432 84[sin] ο ο H + 115∕- Η H +-¾-l j 92160 33θof r . , 5 1 5 5 1[cos + sm] o o +-⅜- + —7, + — + —7l j 384 128 12 24 96r ∙ “i I I∩-s [COS-sin] „ „ o __ o o - --3[cos] ο ο H + Η H + -L518432 1008[sin] ο ο H +-#— Η H + -⅛κ 18432 2016
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216] THEORY OF ELLIPTIC MOTION. 469

...Table ((-∖ 1 ... ∩ ή c°s 5∕...∖∖α∕ ∖a∕ ∕ sin j
[ ]3 [ ]4

cos 5/ z------------------------------------------------------------- s z----------------------------------------- ,----------------------------------------s

Sin e2 g4 gβ g gi g5 gl

ι Γcos + sin] + ⅞ -5°i +⅛2⅛ _2 + 337 _5.ψ + 26119l j 8 16 1024 28 48 192
□

 [cos — sin] 000 000 oΊ [cos] H H H H H H H
[sin] H H H H H H H

f γ . -, 45 177 24501 , 565 3475l j 8 8 1024 6 36. [cos —sin] 000 000 oe) Jv 7 [cos] H H H H H H H
[sin] H H H H H H H

( r__~ , ,33 29 13281 7 59 3349 17803l j 8 2 1024 2 2 48 288. . [cos-sin] 000 000 o),j Lx 7 [cos] H H H H H H H
[sin] H H H H H H H∖ [cos + sin] +⅛ -**, ÷ 626-3 -3 + 23 +¾3l j 8 16 1024 24 48. . _4 [cos - sin] ο ο ο ο ο ο o
[cos] H H H H H H H
[sin] H H H H H H H

f r ∙ι 15 75 2535 5 4, 135 _ 7^5 ,20945l j 8 16 1024 2 8 24 1152. . [cos — sin] 00 o o o o o∕r∖ 5 l j" [cos] H h H h H H H
[sin] H H H H H H H

I ________________________ 1
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...Table ((-} 1 ... f-) ή cθs 5∕..∙
∖∖α√ ∖α∕ ∕ sin j

[ ? [ ]6c0s5y∙ z----------------------- Λ.--------------------- s z--------------------- ------------------------ χ
SIU βθ ^i2, g

t [eos + sin] + ι -25 ÷φ5 _£^5 +∏ _86 + 13593 _60877L j J 64 288 2 32 64Γ cos — sin] 000 o 000 oΛ)-w [cos] HHH H HHH H
[sin] HHH H HHH H

( γ ∙ τ 49 8999 363365 z 183 3465 29175l j 2 64 1152 2 8 32[ cos - sin] 000 o 000 oΠ” ]w [cos] HHH H HHH H
[sin] HHH H HHH H___________________ V_________________________________________________________________ _______________________________________________[_Γ r ∙ i 47 8095 298655 13 759 13509 262132 04 1152 2 8 32 32[ cos — sin] 000 o 000 o(TW [cos] HH H H HHH H
[sin] HHH H HHH H∖

( Γ ■ 1 6935 114085 383 6275 2751l j 64 576 ' 4 16 4[ cos — sin] 000 o 000 o(-)^4w [cos] HHH H HHH H
[sin] HHH H HHH H

( Γ ∙ Ί 5615 80455 15 375 IIO55 8595[cos + sin] +1 -20 + ------------- + -4 ~∙≥l± +---------------- -Ł?----- 2z264 576 2 4 32 16[ cos — sin] 000 o 000 oΓ-)',w [cos] HHH H HHH H
[sin] HHH H HHH H
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(GΓ--- CΓ) “>Α·cl ΓF∞8 & ,---------------------- «----------------------- s z---------------------- Λ-----------------------sSlH £j2 ^4 gβ ^3 ^5 ^7
' [cos + sin] +⅛5 _3ψ +3Ξ4i3M + i££i _ 54£g + 4^3 9^7L J o io 3072 24 90 1920[cos — sini 00 o o o o(TW [cos] HH H H H H

[sin] HH H H H H
f r ∙ + * 175 6461 1183371 188 4115 16781[cos + sm] + ---- ---------- +-------------- - — + -----  - + —2—l j 8 24 1024 36 6[cos — sin] 00 o 000rfw [cos] HH H H H H

[sin] HH H H H H__ ___________\ ________ ____________________________ _______ _____________________________________________ _f r . ι 203 896 3712093 , 463 38771 46693l j 8 3 3072 θ 4° 15Γcos — sini 00 o 000iγ JW [cos] HH H H H H
[sin] HH H H H H\ _________________________________________________________________________________( r . 233 5149 , 37°i999 , 281 22135 , 99181[cos + sin] + -g- - jg- + ^y2 +[cos —sin] 00 o 000z,y1 jw [cos] HH H H H H
[sin] HH H H H Hk ____ ___________________ ______________________________________________< r . n 265 16135 ,1169805 2695 24485 1 160513[cos + smj +-g- +-^- + 24 +[cos — sin] 00 o 000

∕r∖-s J L JI [cos] HH H H H H
[sin] H H H H H H

L
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[ ]„ [ ]>∙ [ ]■' [ ]“

COS λ _____________ Λ________— ..⅝. ---------- λ>------ ——». ------- χ,"------- -Xu. sf z---------------------------------------------------s z N s~ z~ -s
Sin n, e4 e6 e8 e* 1 es e7

( r . , 14087 304607 11980 161685 22980061 1 2122251L J 128 32O 48 64 46θ8θ 2240[cos-sin] 00 00 o oΓ-)',W [cos] H H H H H H
[sin] H H H H H H-------------_-------------------------------------------------------------------------------------------- I-------------------- ---------------f Γpo<s 4- «ini 4- £9863 _ 2029257 8359 _ 983731 , 33554587 + 40401*- ■* τ28 1280 24 288 46080 28I cos — sin] 00000 o

(-Γ×a' [cos] H H H H H h
[sin] H H H H H H∖ ______________( r^.^i , 2 *579I 2521323 ι 1423 1282973 1 47722543 42391591[cos + sinj +-7^g- - 12go ÷ — - 288 + 46080 1120[cos —sin] 00 00 o oΓ-)'sW [cos] H H H H H H
[sin] H H H H H H

( r„„„ , „j-ι , 329o7 i5l6377 , 7597 67409 66363649 1 1726833L j I28 64O 12 12 46θ8θ 56θ[cos — sin] 00 00 o 0,(Tw [cos] Η Η Η Η Η H
[sin] Η Η Η Η Η H

( rnn«4-«inl 4, 4 *,i355 _353£^7 , 79711 987035 , 18100973 3906009l j 128 128 96 144 9216 896. [cos - sin] 00000 oΓ-)w [cos] Η Η Η Η Η H
[sin] Η Η Η Η Η H

I
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The foregoing tables are read as follows: for instance, in the Table («°, ai, x2, a?) s∙n∕, p. 376, et seq., the third and fourth lines of the «θ-compartment show thatcos f = — e

+ (⅛ “ τ⅛ e2 ÷ κκi βi ~ T84⅛i e*, ) 2 cθs g+ (⅜e -⅜es +⅛e5 -⅛e7)2cos2y+ &c.sin∕= (j -⅛e2 +⅛⅞e4 -τ‰βθ )2siny+ ( ⅛e -⅛e3 +⅛e5 - 7⅛% O 2 sin 2y+ &c.and the first and second lines give the sum and difference respectively of the corre­sponding coefficients of the cosine and sine series.
Addition, 28th Dec. 1860.—The tables have been verified by me, on the proof-sheets;the «-tables, the cosine lines of the (^-tables, and a portion of the sine lines ofthe same tables, in the manner explained at the commencement of the memoir; but for the remainder of the sine lines it was found easier to employ the following modeof verification ; viz. the equation - = 1 + x, gives 

CL-4 0+6 0 -4 0 sin^=(-1+x", sin∙^ 
and as regards the terms up to e7, the limit of the tables,((3^, -5 GΓ+lθ 0’ -10 0,+5 © '(sin jf= <ι - *∙+5≈, - i5i≈,)ώ v
which equations afford the verification referred to. In going over the earlier sheets I omitted to see that the fractions were in their least terms, and it may happen ⅛at, in some instances, they are not so. [A few reductions have been made, and I believe that the fractions are now all in their least terms.]

The expression for the true anomaly f itself has been repeatedly calculated to a much greater extent, in particular by Schubert (Astronomie Théorique, Pet. 1822), as far as e2θ. The easiest way of obtaining it seems to be by means of the equation
C. III. 60

g-©’*-*
www.rcin.org.pl



474 TABLES OF THE DEVELOPMENTS OF FUNCTIONS &C. [216and, for the convenience of reference, I here give it as far as e7, viz.,∕=p + X[sin]isinψ,where, as in the other sine series, i is to be taken as well negatively as positively, and [sin]-i = — [sin]i. Or, what is the same thing,
∕= g + X [sin]i 2 sin ig,where i has only positive values. And the coefficients are

,z*The expression for -, as far as e13, is given in Schubert’s work, above referred 
Clto ; and that of log , as far as e9, was calculated by Oriani, see the Introduction to Delambre’s Tables du Soleil, Paris, 1806.

e e2 t3 ei e5 eβ e7

r · ni 1 5 lo7l j 8 192 9210
Γ · la 5 11 17M= +8 -J8 +1¾[sin]8 = + i3 « + J>5_l J 24 128 1024r ∙ -∣Λ 103 45i[sin]4 = + —- - 2⅛-l j 192 960[sin]5 = +i≤27 -. 5957l j 1920 9210
[siπ]6 = +l j 1920
[sin]7 —· · + 64512
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