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C'OD.S1de a 4lsltal coJlp\lter which operates on 1iwo a·ocumtllators :i.n 

parallel .. i.e.. nol'8S and lIUllpnlatea a pa1r of." words (a. b) l) 

In such real-t1me applications as conversion fl'om polar ·coordi...,. 

nates CrtO) to cortesi an coordinates (x,1')!11 or v10El versa, time fO'!: 

calculation can now be halved by evaluating 8 different traction in 

each side at the accU1'llUlator. 

For example: 

(1) (r.G)~(xoY) via: 
Celculate,f3 • a/7t G, given 0 in radians. or JS ell Q/q 0 t} 

g1ven Q in degrees, put d... fractional part or~ and 

calculate 1-0(. 

Then Via subroutine: 

multiply by r 

(11) (x,1).....,.,(r.GJ v:1.a: 

(sin l~t(t sin ",) 

(X~1) 

it x • 'It then r m ~'x, ·l(· 1/2'A 

it x=]l "It caloulate u.(.l where u .. x/'1 (I>l' y/x) 

Then via subroutine (1/2NI+~ J{iatl"'u.l+ZJ.) 
Multiply by (Y.u) : (r/2~0\) 

'{'his last subroutine could be table look-up with quartic i.nt(~l:--­

poJ.at1011 (aee Method #10) ~ or via sum.ma.t~_onot a truncated sX'l)ailsion 

tor the tunctio.n. in a Fourier-Chebyshev series., using Tn (x) over 

(-1,1) or Tn*(X) over ~O.l) (see Method #2)6 



'llJle most st:ra1gh'tf'o~\"n:ro me1~hoa i!f e:tmultaneous tabla look-up 

and 1nter:90J.nt1.0D. (cr. 'L'odd~ ~~._~t~f!.~1~EJl0Jatho, v2, pp. l02 .... 4L, 

(a) ~ ... ~t£t2C!.181;'_on,. 
store tl • :1'(%1)' 1 :0 0,':.,2.(0) I) and Oti 0 '1he calcu1s'tlon cycle 

1s ot m1D.1.mnm length, but to £~~t aocurncy to rive sign1ficant :f'lgures v 

JD8nJ tabu.l.ar values .must be st·;red 4> NS8I'ly 811 the program is a 

lengthy tl1ble, so the ,Pl"Ogl"8.JI1 ; l1ma too long to rend in and oocupies 

too much space in oore JO&lllOry e> 

(b) X,uad:r,at1c 1.nte7lo1ati,pn,-

store tl and S 1'1 azul UE,J Evarett f s or Bessel t S interpolation 

formula. Fewer table values 'lGed be stored (only a small percentage 

ot those needed for (a) and bbis saVing in length far outweighs the 

disadvantage of a longer ca.1JUlation cycle,. 

(0) 

Store ti and (, 14 2tl .: ~ 21'1 ... 0"l8393 b 4t'1. This ylel.ds nearly 

fourth-order accuracy, so still fower tabular values need be stored 

(less than halt the numb~!' f~ (b» I yet the calcul8-t1on cycle is 

exactly the same as in ('). (Tlle only penalty is more preliminary 

work 1n setting up the t.lbla, sinoe $ m2ti is obtained onlyatter 

ca.1oulattng b2t
1 

and S (1'1) . I 

-, ..c:. L E2.~2r t""2(~.t: -I t-'f (~:f. tEVSiI:f. 
Everett's formula: f p ':.: tic t P Ii + f) 0 '0 +c, 0 7, Co 0 0 , i 

::: ~ '0 trf, 1- Eo2 &; fo t E~ ~~ 5-1 . 



1> ( .. L - J' S'. 

il1e t h(,J tf 2 -

. 7Jrr [ ~ J :;: /)' /. 4 7 G Z F~ - I 2 8 5 2 G T, 4< (-?,2 ) 

---h D6 4/2 7/(1r~) -. ooollJ 7j4"(?-,») ] 

~ ;.) )0'60 /)f-,(':>Lj!)-Cj0/jr3 f . ()7qbCf~S 

- t () (; '-10 CO ")r- 7 '~-. DO 0 ) b /)( CJ 

I 

:: J, 2 Ib 15 f,(y)-,25'-1 S q 11 (;x) 

+- . 6 () 12 U Ps-{ '1<.) -. OD () I (;; t; ()r) 

Lro!J:;: .4720o-4CJ'IL'uT, t /?--» t. Oll}'f~ ~(?-~) 
- ,("6 ) 3 'B 7/ /"J) 1-. 66 (; ) q T</ F 6./)-,6 U 66?, ~ '/?r~) 

~ ) -),,) 337u~) J-., )530)/)("£;'--( () ) (l'ib/,rG 

+- t 0 6 0 q Z "?r 7J -". 0 00 0 2 /)I" J 0 

::- I & 3 ro b 2 .. - I fa 1 7) ?l fP2J ()r) -I I () S' / 7) ~ tv (y ) 

-, G6/,?> rb (~) ~ ,66662 P1(/r-,) 



I ,'...., 

-~ LA U ::: · "B 'J J -, 7 - I ) (; 5 'fI1 ~ tr (-;1') ) f, () ) J I 'I ~ ¥ 1)-) ) 

-- I (j 6 J 3?1 7/ I?<-;) ) f , (j 6 {) ) q 'Tv ~ (?r-J ) -, (j () 00"3 75 -f/l . ) ) 

:: , -, "3 '3 "3 3 4-~ t · ;)fX.J) y> /)(4 -. J 3 ) '1 "3 ~(, t, /0 ? 3 J 4- '/I 

~ ~J-"""'~ -- . ~2 [ ~ - (-J~ ~ (~) f'I-)~ tr )f i.!. /tJd f-.2!.) fl< .. ) 
I·r a v . , .:) ( « r U ., J ) .7 G ~ [} , 

-{ .. ' -I- '1rn+ ,_ ,(...:. !.:3S (J;H/Y f /-:..-}/.. ))'7 
('J IV-' ) I J IN I :J) J '" WI : ) 2/y1· 'J · 

( /-ry/l: '2)" 'l 3 ~ f I 1. -5')" f' I .) ..... -4v ( 01 ),:: ['i 11111 ) ~ d i;/{- f).. f.Jf " ' t) 
n'!.t, MltS' (119); "Y I ;Vn. ) 

I of )(1 ~ I. 

:: '( ~ J' (r) f 9t II [ r (;:;/111 flf 13/ I )/~I!I j.;( 1;1 () .. )) ~d,fJ,IY) 
to, <. f' (b-fr) f-I) I") (;. i df /Jf 2 f f) ( j" i' .. 

Lv/~ tP 0) ,/J /)r ), ...... n t (n' 1 \ ( f\ I {3 \ (ry-! r tv- ( 7' f /) h-
If'. ' - t!. _ MJ n"-rn) , 

w·~ ) 

L~.;f/l· Ol ~J~Wt ~ /J J!) .' '~) J - ~ -r.- (y ) 'Q (/ ,. ,..,. t-rt;-~ , r p ( )- ) ~ p n I 01 

:. ." 


