al

__y:.—:




194,

Evaluates values of the various hydrodynamic shape functions

for tri-axial ellipsoids for a user spsacifiable value of

Produces tables of these functions for axial ratios between

Produces a contour map of v in the (a/b, b/c) plane for

Producss plots of the various tri-axial functions in the
(a/b, b/c) plane corresponding to the point (1.5, 1.5).

Several plots allow for arbitrary errors in measurement

Non=linear least squares iterative method for resolving a 2=

term exponential birefringence decay. This program (and the

Appendix V  FORTRAN IV computer programs
Program 1:

the axial ratios (a/b, b/c)
Program 2:

1.0 and 2.0 in steps of 0.1
Program 3:

axial ratios between 1.0 and 3.0
Program 4:
Progrfam S5:

following two) produces its own synthetic data
Program 63

Program

Fourier Transform solution of the Laplace Integral Equation

method

R=constrained non=linear least squares iterative method



Function

Computer Symbol

A/B
B/C
NU, S
r
CA, CA/CO
c8, CB/CO
cc, cc/co
RHOA, RHOA/RHOD
RHOB, RHOB/RHOD
RHOC, RHOC/RHOO
BETA
R
DELTAA, DELTA(A)
DELTAB, DELTA(B)
DELTAC, DELTA(C)
GAMMAA, GAMMA(A)
GAMMAB, GAMMA(B)
GAMMAC, GAMMA(C)
Mua, mu(a)
mus, mu(Bs)
muc, mu(c)
TAU, TAU/TAUO
PSI
LAMBDA
TPLS, THETA+, Z

TMNS, THETA-, U



Function Computer Symbol

S, DPLS, DELTA+, V
§_ DMNS, DELTA-, W
Y, GPLS, GAMMA+
Y_ GMNS, GAMMA-

T/ Ty T1

T, /T, T2

LA T3

/T, T4

rs/rO | TS
gy THPLUS

6 THMNUS
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[wlyley)

201 FORMAT( 5X,"FLUORESCENCE ANISOTROPY RELAXATION TIME RATIOS:™)
WRITE(3,130)T1
130 FORMAT( 5X,* Ti  *,F15.5)
WRITE(3,131)T2
131 FORMAT( 5Xs™ _ T2  "4F15.5)
WRITE(3,132)T3
132 FORMAT( 5X," T3  *3F15.5)
WRITE{(3+133) Th
133 FORMAT( 5X,™ T4  ",F15.5)
WRITE(3,134)T5
134 FORMAT( 5Xy™ TS5  "™,F15.5)
7 stoP
END
REAL FUNCTION FUN(X)
gggngnzpnannzn,c.nn
GOTO(10+20+30,40+50960470+988590,100) 5NN
10 Eg¥§%£:(A*A+x)¥¥1.5'ta¥a+x:4¥n.s*tc'c+x)**ﬁ.5:
29 Eg¥3é§(tA¥A+x:'*n.5‘(B4B+x:**1.5¥(c*c+x:'*u.s:
30 gg¥§%£t(A*A+x1**a.54ta*a+x)*¥u.5*(c*c+x:'¥1.5)
40 gg¥aé£((A‘A+Kl‘*ﬂ.5*(B*B+Xl*‘1.5‘(C*C+Xl*‘1.5)
50 ;g¥§%£t(A‘A+x)**1.5*ca¥a+x;**a.s*tc*c+x;*¥1.5)
60 Eg¥3%ét(A‘A+x1**1.5*ca*s+x:**1.5*:c'c+x)*‘u.5)
70 Eg¥ﬁéé{(A¥A+x)¥¥a.54ta*e+x:4*1.5*xc*c+x)**1.5n
80 Eg¥§§§((A'A+x1¥41.5*t3*3+x3**n.s*(c¥c+x)**1.5a
90 Eg¥=é§((A‘A+K)'*1.5‘(B*B+X)'*1.5*(C‘C+x3**0.5)
100 FUN=1.07(((A®A+X) * (B¥B+X) * (C*C+X) ) **(, 5)
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Program 1 Results
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X/ ((A®A+X) ¥%( 5% (B¥B+X) #¥1 , 5% (C*C+X) **1,5)

RETURN
RETU

70 FUN

RETURN
B0 FUN=1/ ((A®A+X)*¥1 5% (B*B+X) ¥¥ 1 5% (C¥C+X) **(,5)

0 FUN=1/({A®A+X) **¥[ 5% (B¥B+X) ¥*1,5*% (C*¥C+X)**¥1,5)
50 FUN=1/({A®A+X) ¥%1 5% (B¥3+X) *¥([ 5% (C*C+X) **1.5)

4

RETURN
80 FUN=X/((ARA+X)*¥*1 ,5%(B%B+X) **[, 5% (C*C+X)**1,5)

RETU
90 FUN

S¥ (B¥B+X) *¥%1 ,5% (C*C+X) **(,.5)

X/ {(A®*A+X) *¥],
100 FUN=1,0/7{((A*A+X)*(B*B+X)* (C¥C+X) ) **(,5)

RETURN

RE TURN
END
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16
20
30
&0
50
60
70
80
90
100

CALL CONTRL(GMNS152142141,214214Hs1,1)

(XVII)PLOT OF THE 5 FLUORESCENCE ANISOTROPY RELAXATION TIME
RATIOS

CALL FRAME

CALL BLKPEN

CALL BORDER

CALL CSPACE(0e0+140+4040+1.0)

CALL SCALSI(0.1,0.1)

CALL CSPACE(0.050.000150.0,0.0G001)
H(1)=1.02536

CALL CONTRL(T1,152192141921421+Hy1,1)
H(1)=1.288383

CALL REDPEN

CALL CONTRL(T2491,2142141,+21,214Hs1,1)
CALL GRNPEN

H(1)=1.31877

CALL CONTRL(T341+21921914214214Hs1,1)
CALL BROKEN(4+8+8,8

H{1)=1.43405

CALL CONTRL(TU441+21+21+1+214214Hel,1)
CALL BLKPEN

H(1)=1.02497

CALL CONTRL(T54+152152191521521+Hy1,51)
15

-~ wNC
v
BN BO
o 0«
=4
+N XO
MO N
-
- 2

e
*o OC

“p e

100) 4NN
*({C¥C+X) **73,5)

ZU(ABA+X) ¥¥[ 5% (B*B+X) ¥¥1 . 5*¥(C*C+X) **(0,.5)
=EZIIA‘A+K]"D.5*!BfB+X}“ﬂ.S‘(C‘C+X)“1.5)
Uéﬁ((A'A*K)‘*Q.S‘(B‘B+X)**1.5‘(G‘C+X)**1-51

=1/ ((ARA+X)*¥] S¥ (B*B+X) **#],5% (C¥*C+X)**1,5)
EE¥EEZ(CA‘A+X)**1 S*(B*B+X) ¥*¥1 ,5% (C*C+X) **{.5)
FUN=X/ ((A*A+X) ¥*( 5% (B¥B+X) ¥¥1,5% (C*C+X) ¥*¥1,5)
g%&£§§((A*A+X)“1.5*(B‘B+X)**0.5'(6‘0+X)"1-5)
§5§2§¥((A'A+Xl“1 S*(B¥*B+X) ¥*¥1,5¥% (C*C+X)**]7.5)
gET %NGI((IA'A+X)*(B‘B+X)*(G'B+XIl‘*ﬂ 5)
EETU

D

-
I»e
e

0
0
(
1
R
1

DNATONONINOTON
mcmcmcmcmcoucm
z4z 4zqzq24pr
chcihos xr



229,

Program 5

x
o
(=]
[75] =
-l <
T o
(=] o ] o]
=z o ] o -
a | 0o o
n o } =
-~ W w =X
- [+ 4 72}
[ Q. (e
w [71] v~ -
xr [ -
[T [ = [ 73] =<7 | -~ —~
o o. . 14 = o [T - H
u. = uJ X - r P4 - -
= (@] b m O =™ w <1 <T <t
X (] x =z > - w0 (TR -y
- 170] L w1l = L - [==] - b -
- w » » M = o W < W » < o
o o % » W (] = ¥ -
(@) <1 » " 0 = + b < o Ll P | L
L 2 » % << o - Z In [ael il - w N
.| o L] " - [} O = o - x . -
<x [ 7] * » - =z o W wn - - L] u.
» % b= e Ww O * 1 b x P -
it (78 * *» D o M - %] O = o | H
=4 D + 1 % % 0o 4 n %] Y. -J o N
- * »Zl w N - o Lt - o -
[ X » L B b r W N~ Z ] - o =
= D w4+ » * - > o = (5] L Lan i} |
d N I == * *0NN - =z - X wH~0 v @ L I VY -
1) - a«a * * L)~ - Tt D epn W - x b 0 b4
o i » *OAvH~ X <0 O o w < = rey 2 L
24 + 0 * I3 J x * W 3 L) = > L)
] L otz * * il w TE > OO M - ) =
o W - » » $ *ww X g < et o - x b P ™) o
2 o - we + 9 " e » L e S | U O v = (=] M -
- -~ r == » » 2D e _d o uw %N~ » o~ L) [ [ T -1
w Nay 28 b= a9 %= ] » Ol ~ — O ~00 wik =z e W FD
x Q1w * O » Wt [72] [ (U b g o <t M e 0O )
< 4D o » | " D~ - 0 =~ eovi ex L] (04 tMO> i
wn s 4VEIL) o 3 * o » Oy J -y W = X O 0=~ | >
w - [V * i " LR el Vol NT O 1%bwi~X 224 o <l -
o - » * W eI X O X Zh K =woOTITO4+<IIn o a DOk -z
< L) i =t 1) ¥ = » * DX o olb o - D A eI mD o L oD Okt =0
poe QO - * o % * O E o~ (=] W = 3O Nk e 9] MO "I
= | Zn—-2 28« » no% *» ZICT » 1 T ¥ Wik~ = 7] =HITOU ~-
tn WiZr rr s: » =T | g # O~ o0 w N W k=0 - o o BNNNN LN > O
(LD 24 bt e ZT % N =N TNZ - o —t 0 T -0 — et * % % % oAy —-Z
- Z O - * 0 D *» » ZEOO0 . w ZHO-TYENY o - ¥ oo - s e e em D
(78] L) [ 78] * OO e o W T & 2O ©O - e~ LD OO0 ~AD I~ ® a 0 @ wuloroou
-4 Y op=- L % ZWn *»M AIY~NDOX * N D O | =0 tNZM SOOI < Z LY i 0d
We W4+ » - o » W E T b - - M3 0wl el ~ulet i} ML b &N 4 4 +OOOO0DOOD ") e elriril
S0 wWesEw) - * N W *»Z % 0O e L) i e HMINTyrsml e s W O IXAOLOODODO ¢ 00 0 0 ¢ 0 @ T I 4 e =
~ Kl g Z Bl O #H RENIHEY N =DM Zob | XM~ Il - 2T o0 @ e ITMOITOND O A D A bt Y )
oy = W W ¥ W SZOTULION A X Zw ki) Nl Z———Z QOZ> At <T FMOF I 11N [IRVTE. 4. €t el o
T OWUD [+ 3 2 2 | e D B *XO WOW e ) HUSy W <t Dugliadi-t Z o HWDVIEH NN - o o o O LT =T
L)~ oo o PO Z 20 $OEAJUN A+~ mEY OE0NEOEREE O EI0O0 om0t SN S || D dHHE - T
=z " p * W Y HOTTd | NI ZHY JINTZOr THEZFPON oAl e OIM J o v o o v v v X ([ & Ll s A ol ol d
L nuwnnno PO T %0 *XOUWWZZNON>wOXOa JOd +WKX=arO0 ) M- oo ) e _§ J J IO -ILILLOXXO
Jet =T % < Qo » * LOKEHFHOAOQAKY -OXTLOODOVOAWOELOZFHOIHO PN MOMNOMMOMMEOE J IO FRHL X Xl
1 TN~ * W O Qo o + M U -
ZY T IS » To =Z « N X M o J o (]
OD <A~ >weilMS ¥ HO < N Mo oD ML oD < (=] Lol
ZT OOXIMIIII % Je (¥ v O =Z2Z on o ha i
QOVOLOOOLLOLOLLVLOOLOVOOLO o o (&15] 0w O



230.

OF THE RESIDUALS FOR THE

L 3
K
. .
[ >
w - »*
- At A
H - [=]
L ] L]
L=4¢ wn L=
H -l n -+
- L oy —
M~ L i) -
™ -4 - L]
o] =Ty e
> n 2 -~ -
w Tx »
» d Ny o -
. s | — - — -~ L1 - >
[} - A~ -~ N~ La ~ *
P g <L M~ N~ e e s e o o 0
[ > e e MM DO TV ©
L o o W Wb H A Ed ~ w
x N~ H e s ouw W o0 oo
s w w u 3 - ® N o )
o . - H H = N
g « 32 4 "o WY 1%
- s "o TOO ~
~ [« S A =l » Q. .~
. (751 - - 0O e b
= + | O a 4+ 9 OO~ (P
- o o oI g < Z XO % o~
u (7 I R P e il et -
- oM < W w -t wd b T 2Z 2 N
H M oy W T I w w Y o e ] %
+ » ¥ -l = nano wl —E Lal
< O MM - Z n [ T D 4 4 oN
- oo YN M o N O X QoOoa = 5
Wl © MM N o o O D o0 - ZV - %
Tr4uw -~y (DD emrm oo o onllenm  em e em oam e TNDN L] -0
[ g o of OO NI M NT OO & O © O o (&ITT[T u-f > "Hio
M~ M 3 Ot o F F N DO N D DO - D - [~ PN
-3 PO} —: i3 OO w1 v w2 i 2 1 2 i N o2 etloru, -0\ -
ele) We o WNHWN e « & & & & & ¢ - s =®n OXZax OZZX Lhdl
i emmaa DM NI o 8N ) Y () et () ) et V) e [ V) e (V) e (V) WO WL ~ pmemmes IO L
= 8 AN G T b s o 2 ) 00 0 ot e 0 e et e S0 ot St [ S e S e S o S o o e FSNg QM E X 10D
b U ettt P D A TV 4 T (TN OWE TV TV PR QUL AL TN L QTWE- SVTL- JTVL- dTVL - ¢ WD ZZOUWN I~ v e O e o o 22
bl e T S oS adat Wb s R T0 T i ob o o ol 2 o T of TS, o W ol 0 o O, O TN oW 2uWoor O QOO » COOY
Q =111 N ZEEOZ I Z -0 O O O 0 P O O O 0 O - Y O D XL AX MMM X D
O LM AINOKOKOOAL KXo OKXOKOXOKONXOX OXOKONX D2 DX I I ) 1) |l Z-C)
L HOOOOOOILEILOOOILEILILITLFTULZLZTLXL XU XU FTU Ol DZODOXWZIWUIoM 2OQ I * OO W=
+ QUINOWEMHK O M XL O LOKwW
(= o o oo - MmN D 0O 0O 0 o 0o oo X +
3V ] M M Fe 4 4 F N O N 0O O HN oo n

(& 1& )



231,

Program 6

—~ =1
- -
>0 <t
w RS o
(o) L
(2.4 w
] > - I -
(@] 1 = - H
T — NNz o *
- L8 JPIEN] ) [an ] w *
w - = o *
x st X <t *
T O o x= *
- D2 ' [+ 4 *
o b= (o] o 4
L) N <T o L »
- [TU A+ 4 =2 73] L4
S =0 - i = - %»
2 (a4 o dTY] —- - 7] <t : L 4
o QO - e B 4 : wn a o 7] »
[¥1] ZZZ [« - -~ — o [ h¥4 L 4
ol del] b - - - w - »
- TV oD W = g b4 -— a =T [v'4 %
< [ u i S | O i [] H x b= [T1] L4
o flu<l ot o - bt * joas o - *
(&) Do Mm X n o » =z (o] o »
L Ch— D w v > > * -4 - »
e w  we [+ - - (Y] * x o *»
pad = L -~ — » (] =X w »
-4 wewzZyY =~ W - [7p] » o - *
oI e O = 4 L 4 z 0 -~ w *
[TTPY = [ - H * b 6 =z > T »
Loy OWm-Ad * o =2 N~ bt »* o = - L4
<l Zlderu) % 0 a wo (& -~ % [7s BN TR * —~
- =€ OT % = oD D | ad » W + D O [ 7] (& ] » -
O KO- » 0O T - bt » T W e < 13} L4 L d L]
g~ (HZO % | Y 17 ) tn * = > 0 W - % aioust
. | W=t o * < N WOl b el * X b= @ <T L4 <
w - X » - W = e & g » W DWW o W o * * ¥
Wy Zo0D % <C 0 O- - » o (& 1. o) » - » 2D
rz wwZuw L ] < LW S *» [~ G =T » =X
=t o » + * = o0 - * b >CJemb— & > * S
Ww n ew % o * $ B e - ] L~ ¢ IO w » wnz
W ~T » 3 * * = O - » » ul OND) - ¥ Ot
o b ad 75 1 g T} * * D Ow L a) —~ * o Ly Lt - x % On
0 vZ - * » 0O ~- e K 4§ -~ * - DOND I~ 1N <t bas " % -~
zZ ~O<x % - * = (Ne= Lo -4 L4 [72] eDF IO e (24 x *» -~ -
Ot s =X * W * * D VYo - - » OFT~ N aD w » bl e bd
L] ~l) % * * O an o<t > ~ * w 158 Tl o » e
T WNEXWk * <t * ¥ * 0 L) o - 7] » b = MMy Nk e o " (7217175
DN O % Ll L3 * = O~ - a. z » - (4 R T e o L4 L
~ IOl L 4 » 2D O g b - % D~ o= i » »* —~— >
Oa * O » 0O - e T won w » %} = Py % =0 w *» - —
Nl =il > * Z N % $Z O~ 0 * o x » w il =l r » oy
O » - » ¥ HZVOU -t - » ~N WO abd » b » Pk bed e
T s Wil » e ZF % B e aMed AW [« p¥ = ] b - % b [« W= ) v 1N » e )
Xy O > W D » #ZZ~AD o e P v e Doe —mememB o mmen, ] AZN= T o - L - W~ >
Ol Z el *X e ¥ DO -~ I Of Pl m = N M Gl TDOUWOO™ D OF8 O ~ NS O NS WO K el
wLZ W~ % =N $ 0N PCULDOO » e & O Wi 0N O ca* o O % | <T—4+Mwd N O o o o O oo x
o voouw * ¥ % $E ~ eZ AN s N S M INE N NS =D eI~y [ATa} ] = O N2 NI NS s D edXXJ
Z ZWwx * N W *Z O D> -~ I e el » 2 e e HIANTTIOO e LW e WO » * s +» ASXloow
g HHNO - *OW 0O % PETAI>HEE~X || Mew S =Z ol = oMM )| M= MMMt || ol |} ==X
xXwe - W X R LTI U v O = e 2 e et e e et e (D . O Z N b Z e b Z O v e e et e T b ] || I O n
| L w»n * Ty D % %X DY Je et I} 1) 1) =T L j et )X )T} Wi D4 et sl I 27 ~em |-l
o LM * TV Z %0 % OuddWJOMEAd T =TT XY OO T | T Y X0~ o e o= 3
Xy or o ¥ ) Y %O I X | NOAHEHHEZHNEHEHE Y NGO HHEZ SHEZX N - HE O A ) DN~ Z vt
W HHANKA O E %0 #EXWMWUZZUONON KO- OKOKOXOXOWLIO > sui¥-rO QO OOWIDIrOKOKOXOoOIDITOWON~O I I
MM e S TR TY) " mnn m » » PERRT.T.RCPDPHFXTRcunc.HFHFﬁF%CDwsmP%SHFCUHFCNHHFHFHFHFDHHDYYVCNI
] -
20 N NODOZ UV 2 (=] - N N M - XX Mo Shuw o n O M~ -
O=x ZZO 00O « o N M O 0o oo ¢ oD Mmuwn oL O o o™ [Ty
WLy N-<taul % J e ¥ T3} 0 W ey (& ] zZ - w wnon
LVOOVOOLOLLLOLOLOLOLLOLL (& (& (&1L ) [&]



232.

- w ~
(&) x -—
b M - —
75 ] -4 H ¥ -~ ™ (TV)
- o * O ™M - L)
O ™ » » w - D [14
joo | =z » » O x ™
V4 > o » * - N o
¥ w * » o o~ * W
St . b % - *» ¥ ~ >
o » : » U N > w
> -4 » o » W -~ > 7]
x {11 o » o » b= e o
=T =2 Lo * 14 » Z e~ Z 11}
o - - wn * o * L D >
om I (& ] u. * 11 » ~ Zid
- > z » * o D % -
| o ¥ » w X ~ 4
- 'S * » - E o~ -
W 4 % » oD oo - xr>
L= 4 t <t » * id > ™ -0
z o x » 4 > o o
o x % * W > x w
h'4 o | = » » I - ¥ oz =z
o (] (L) L - » - 0 * ro 4
L - b O -~ - -~ =1
w w > » - -~ » > L. - [on B ot
x X w - * 2] -~ L4 m % - O« w o
- N - - o L uJ > * -~ O zoe - O
ZY Zo o o %» - ' % < ~ L =D -
oIl <y = [11) * - ~ * b e~ = Ol ~a 0
O % » % % O (e} — % - o ] g 5 [] W= oA =
L = U0 LY e VLN L 72} d » N (N ex N >
- e el e e Z wo * [T — » w ¥ = Lo I T8 wl
WHOoOoHOoOO e » - (L] * T % ~- - by A -
Z<IH % <IN % Ll % -~ # — e (e > o e~ N
Lk % L % [Ty * = » D M O »xz Zz
[ lan RPN o PN e | W e » b » W = ¥ =~ [V R T B o I |
D e e Z oo * (&) » O N =) O » 0O
O MMmY MMM D % * [17] *» e Ty~ uin M~ D -
Kuwooowono % - ] e » E W= w(in zZxrX=z . < o
SN eDLD < -~ M~ (& * -pP » @ + NN OO ® g .
ZN AN HHI LY e~ . 'S * e 0 » O o~ % HZ 2 W - - O
QZI 12347 M n » -t L3 W o~ - = Z«a - WZ - 'y~ ]
oL AT AN E won « * Ol ) n M =, OUWZ% < > o0
— e 0 0o r 9 ed -0 11 » [TH¥1 ] » Z e e ZE re~ X ¥ o« | 0
IZMMmZMmMny Z o * LI > » qTZ0 w1 DILEM% ~ 0 Mpe = O » -
0 e % o¥ % SR o L * -~ » XOY +¥% LDl - = a [aa =
VOO XTE 4 Moy L 4 o 1y * [ R NN eed =) X O = bl
Lid> o o> o 2O [ » ~e » » ~ . » P~ o~ WD HD >0 (S UL 7, I TN oD =
= oA et LD WM o~ Do b 4 » Deo ] O™ ~~ TEXIN>N sll) =~ e s
I e P e L U NE % =Y Tl » b TH » WZ~ e N X rdedd> o Mred D o> |78
P A N NNTED p DOV~ At o memonk e T - _—em el o~~~ O =20 MM I ~ st~ L O ot
LOOUWOaOD ol ewDavd s OO - o % NS D = OMN2 -~ L Nk O Ol V¥R U >~ VLMoo, o W~ 00N
=l & gt & 2O oN N IINOX O D ] ¥ vl O N M e -~ o 0D~ (N0 m~ZegN s Moy OowWuNidXT
IO ™A ZriwlU~IEw il el02 O 2 N2 NS 2 N2 v end oz e N nsg e PO~ MY - MN N M wiw>_00.

O I TNUWHT ¢ WAt s W e ame o % e He Wde We o ¢ ¢ Ad+->rl I % >V o v cWUINSWFOL QI <
HOw o T XEOY I EM=D M DIM =M= M=) D || M= DM =M || >l EYamaDd | DOvOM-HMIDw-D09I000
KONl =23 J4X Al NEZ I Z v (vt et o Yt pm Z ot o e st e e @I =mINNZ e O oA~ Z -2 JATONDOO
W e e O0SW s~ WU W<l WS et W)W | > | TO~ADwwHOOE I Sl e IO,

AN AU EOZ—- DN E O E T T8 X0 EENEZ e Z T A a0 DN OXE Jom =X T - Jd )t
Dodrowr _Jrot e O O At e Qb Z FHEZ Y O HEMRY ZINY T HEEM>TAN X=OMMZ | WO JIE | Hw—HZ YK TS Jd I A
ZIOO0INNEIDIH IOV KOOOKOOKO KOO XOOKOOOKOOKXOXKOXOXO>O>» -~ OWWEN w»—=OZ-viLd-X XL OO0 oadIIdg

LCFECFEWSZCWKKKCHFCDuﬂFcuﬂF 5 =u HF“ TLOTLOOZTLOXW HFHFHFYOYYDmHG“ H HCNG“CGEHIHCFFC%CCCCCC
- <y - Lal—] o o o o - MmN M I W X o Eg OO 2
< >T Wi o o o0 - - - om “in O o w - -0 N O SO0 omiy
[&] Lt b o - i w0 un [Ty n 1n W oo Zr NN X
(&) (&]4] (& (& 15 (514} & ]



233,

w
- )
NZ
et~ &
- =
i > . S
Ta o -
I3 b—d e a
WD th <t v
S| o z T -
© o - ~N
"o o w > -~
m o o - w o™
© W o L b ¥
z o < <<
ZlJ = w O
o> W - o — o
el - ) z O z
- n = o < Z a
(& ] bl - -
Zh- " %) - w 5 o
S« — W F o -
LT o = =4 @ A
— 1) el (o] [72] (=] -~
- o — ”n w ~N
P a47) o x W b= ~
T4 o W owow x Zz -
A = - -4 O o a
Ow o (%) o = o - W
= < o > a = o - o
b4 L] w - o [& I 7o ]
W - W a t o L) w
D a. o o - 1] -~ 4
oo . w o o N <
o = - (- - - Ly x
om w i o Zz uw =z il e
=) o z o W - fr} DT % -
n - Z x iy D o el w
W - o O+ 6 oo TYXo+ -
T N T O JdY T oo —-F = o
o~ O 0o o - <t a
T e W O ouw >
OV T o - o oo - d O OO - =
= Tx = Oroo OO0 e~z 0
He D QA = - NZ oo a~N W o
=D 0N - o w = = T e - o o
¥ O o Ll nno L m Ll N in [
m - [ (=] - (7] O =l W a~Nw wJ Q
- Su. Z o d Jdn> 0 sl WZ I OO N o o
DO O e . (& ] NOOOD # ¢ =00 ¢ ided - O - -
= ] bt b O € 14) o w VAW »O60 HN~-O o S 0 b3
> Tl b el - ¥ X0 WANGUND o T NOUIN O o .
W 0D OX-Jo ) O WO mwi sl oh QHHED~ | - — -
O ZNowe o NDT I dI—0mO ol VOETFC I~ O o J >
W L KL~ r WA B ~LoOK- OWUZXT D e W a0 O o . -
o NG O>oUNZE W H~aNO | FLIERXH>NO>O- Z~0Zol - —~ >
& * L ~ O U FhNw ) oL et | X || i~ N O . > ~
b oo =X O A~ ) TT WM JNOC~ || e~liHLIl #X = WO O~o oX
Pz WZ HWWNIUANM s dedid 83X OZNOAOOE AZNIHOXO| O Ve FD e NI
o s Zidw J1Z0 NIMIEEAUWW ¢ FICFTIWEF-EDS bl 0 Z  svied M Q%
- mwwa HY OOWHFWEs>WHH JZTXWNOW SFEDJTA AN I o3> X4+ $+0I4++O0Tk I
gee Y JETFOUDTEDI N LA I A BT || =N O NI I T (ol | NOME | NE O 2
CTE 22wz DD AOOOO Okl OWE WHOZLHOXOWWOOXKLWI N HHILI IO 1O W
“n Wl o OOHOOE IO X | b Mt DN FOXKY O FENX> ZHXEOMXEWD—~O
X o o wo o NI 7] ~N
o’ [ - =W Z - ® O-o oo = o
pon Jn o T} (T[4 (=) WX ™ (TR O ZX+ Wt Ty 0
7, T o 1] - 00 X w << b
(&} PIYaTATE] LT ] 9 €3¢y €% €3> £ y



234,

O -
=
w
0 M~
[0 B
-~
= (&} ”»
-4 >
-~ [ ] [ B
L= d x O
. x + - N
[ Q (=} -~ (mn |
— - o =z - v ow
- - - 4 _— [ L]
- o > . ~_J 24
~ [Ty wd M i U] =z w
<t -4 wao (L) X e 0o >
x = -l I + o [ -4
x Lo I tn N e - O
< [ oo (=] 72} bl | O
w ) S 4 o tad » - o =z
bl % oW - = L] (1T ] D -
= . WO LE (7] w o
- o n © o o -~ any o z
~— P b (o] — !
o (L] -~ O o N~z w x
o (=] Neli~ 9 o -~ et od [=3] r <
w - -0 -~ w <t + | << T
=T I O J MNew (] w
= » >~ O - I ~—N - | n
() wn EX A - = X}~ o} W
— - aQgID ) (=] N o] O
— ot WZ= = o ) b o o
<< > ot . T | a ZN 78] LYY
b g | ZDuw L] i = W
[ a. AL - . =z =L w
> x e =~ A7) Z 4+ - X
o (&) W~ ¥ (L] L Rar [N ] = ooo-
24 » O ~ D 34 Y e T v o
o - ax un Ll - <fax ¥ o o =
o ' NHD ~ = oxs [on BNV - S ]
< - =¥ v z OxXx w T
- KN~ o o Ty ~ o o
7] . o~ < J ¥ (X) LI Z ~ =+
L o O O b= ~r o N ™
w o O U)ot - =z -~ - » >
= s e > uwros (o) Qa4 0 e 4 [
-t oW « 0O [ s 4 U S o Z wihne e oo -
- " DONNO® I - X o Nem N O~ -
(2 4 O Fd-iNe~ ZNIOo w O NDa W +IJHZ m M~ 2’4
(=) O SN~ St b O e L) QO H ~ N o+l - T e O
- * 0O ONNF nD O Woe Zh~ D OZw O w\NUOWY D 4
(7] ® 20 a0 wNHN 8 FaMN(Ow wo HOA | =N O Y
DOV M e\ 2O LWIE wa(OY LD (N OHE ©O o Ol L W
Z s DOVDONWY ¢ o OV » DU oy e~ W = OXHOL O~
HOM N o INMA TN N\ e e Xt LU b el e % I~ o . X
TINONAHAHONO ¢ A0 WOHE =3d ¥ S DL X~ ey M %
N o o N\O\NDOHMN~> ™Z o sl d 34 = o W O~ ol §WLILOCE g

b= ovd ovl oD MM IN 1 gl T~T ZOOow HXY =z DHXEW JO o) ~li——
ZHiHiH I[Nt SN~ O ONWND  WoWn ~ = W DL AT -
W NN~ | JZD sDNHO e v W= OO0 LY *EXaIOT o
Hemamomommad | T || + NEDIOW =O IENZ N OXI-EDTO T o+
CiZ?uhS-O?agliun1REG!\((HJNO(TNEII =HOE =Y ~da X
“GCCCCCCCCCGSJT WhHENHMHN™DO HOJdWEYX IDASKISZCRF+F”~E

-2 — xOo > (]
W onZ [~ ] [ 7] HODO (] ouwe o oo
o N~No @© ! —Xow © XN M O o«
(&) -0 - o o i —“HO - o o0
(&} (& 15 (&

0L oo (1)



235,

Program 7

7] 73]
o z [13]
wi w -
- " o W=t
W =) ITXO
X w X x o B
< - Zr- o [ 21
n ¥ I < (=] wwn
=l a X 0= = oulu!
L= o 23228 w w = x
o — > Ml . o N -
(] w wn ¥ X L
- " w D2 A= o -
[7s] w [&] Led ] [ ) o]
t Tr un f ¥ouw D a
(14 - 42 223 r o J 7] ) b 27 ]
T Wl o [ %] Low
w ¥ - wJ (0 um] Vo] w a Q=0
-~ I (=) e wDuw —~— 0 m - i -
(L u Ot st - =0 =0 x - qSW=Z=Zm
= - <t Ly D o < T -D
- (%)} Z: LOQOZ ne n = x =<t
o o w v O O < O - 4 H xXow
[o'4 - Z b= O = De H x o ZHKO =0
a N < = D O = o (=) =z OOV T
r w r o -2 W O no .1 o (o | LOZD »
Al * - =z o =X M- 0 o =z «ad -~ Ul QML
< - O -0 ler ex o <t - Tnuyomo
[ s ] N o Wi Z = 0 =t - ! o + O > =T Lo §
0o o w wtnee221 w0 << s M - - Lt >
r un (1Y) ¥ o< —Z 0 o Y] O = L Y DI
- - o Of Ix -z g o 8 i Q N O OoOHZAMO
(TU B v o b DOm - & I [ w D < u-Juw O
z 0O w o [STs 8 ] o0 o | M w0 T oe
: o O ) [ g | e O M = (TR 0 N o NE~wWMM
n T - W W - Z(O) wT - 4 o Lo T K, S VS B S [
w o ) =z = Tb<t o e - - uwny = * HO OO
¥ m rm < =Z He (73} x Dl ~ EOZEM e
I Nt N X z o < Ne O Z 1 ECWD M D=l »0J
2 NI < i - O = b Wew e - . w o e © J =0
(&} =z o Qi qd O e~ v o Ly t o Jda
n O HY O o L=d47p) 0O o0 oOud 1] - N ) MZuWw -
LOZ s A0 Z+ 1+ 1 4+10 OWD vl <aMm e Q 7] ol I WD O
[t w i IS gID ZX I e~ oS- < 0T I T U e
175 B z ==t © =HOW . QO b= Xy -t T Do N O
< ~( Quw >Jdauiy QzZZ 78] g De 1N e . [ W @O T JwWSwd e
w v OF +=WWITIXo: mOZ>»0 - ™mW O~ gl =« [=] > [ PEN T T R E ImMo
~ Ows 2 < OO NN\NOJO o [ - O e | P e WO =My
D -~ aTamaA0 O e Z DO "~ o~ (V1] Clvr ovd «~ TN [ ¢
o oW M= 3%} no.n @ (N0 O Ml - T [TV - = STM ®
< - —p S VY I 1Y = e L= & ™ - — Mm% i~ ] Oxin
V1] -l > NOw g TI? KO WY P I KwOTO+ Il
Z lWw«a [N X2~ @wwn - MO DX ¢ el =z o n DA st~ OFIT et
H OH e M> [ [ ]aa ] w o AE M- T - O e MO D4 L XN e
- ZE R e - W ODT NNOE Zgd «aMm e O W H 1o =M Xiuw lL.ow - >
[ I VY [ ] NZL N oe O CZTZW =Y G- . [72] W Ww e LUk ~O0g N OXT
zZ OZ -oOr 8 222 W Oa O L) we -~y eDZE~m O |t [ 1-- T S o T T T WO ad
O Zw (Y WAS o0 ZX o0DINGD o a -~ e O-w-ZowTE DO i d
Z - [+ 471 - OO ol OHAOCYK HI e 2O el Dem [ ] vid WLOD o—0Q0g Jrilnllxm
v 4 = e Z a0 1Z Z O aXvid-~MENMN O O =~ % Qv O IXIUDT
o b=z -~00Jd2 2582 U I e Z0) EIO eMiHHHCIME M2 «itng ¢ - ~ M A N~ ] Sl e 1 N TN SO N
w Wiy Lo - ¢ KE o OHO e O vl - - * M W INHI~0 KE~W Ik rAICAATIOA0OD
Z et f > [+ 4 s slalNO  #  WEXTS TN~ XXMM apyw Nl DD (==X OUWDW I Z0O oI T TS <X <[ LT <T
L o 10 4 > o e D ¥ ik T - A ZXIOWLO S e (N T vl QL = ZX O W Z-ZTa- i Ry mn
= MDD NN NNO el Z % ¥HE-LND XO VU WIWIZII o w1l 14 0 Wl DX b 0~ €T o o oy o i o mn om g
[+4 [&] - s aD0W % Zdhpk=- O Ol dW XX Ol rrd s = IO ZWN -0 X - oY O erAMM IO AN TN
- n —no NN ININNNIZS % -k L O OIS YO | N Z JINCE O EZZ b OUICT v o o s o o o et e e o
[%] HWninpeE- N oD IOCDIH % Wik KLXW CKFOWWWZZLKEOKOMEOF IO~ > wOlLI0Jd sLUKXaEOHIO I I dIISIIOOO00
z << MmN IZmaI<ID2O0 % - I0<0 QLOFXEHHNEZILWLEL XuNAOAX-YXOISOODUoA WO O <L =X < <] < «f <[ <[ T <L =T I
O ETeameled AaXcNMm e s U » O W W + - m 0 4+ m Qe +*
O Eeitum =) TXwwrivll X % % Z-0vd ~ ® o - - XY ogSOuwn
| DwwwrZO QOO TW % A% D o m ™ ~m N2 < O30 INWSNTITO
o WMXXXONXOA HMMII-O * » JONS (L) (& ] zZZ +d . g T
(&S TAIAIAIAIGIAISGIATATE A SRS R Slelb]d dldldld dlald d dld] & ] (] €95 b &]d]



236.

- -
- :
- -l
<X g —
L i) o
- z — v e em e -
- L= ¢ o e W Wy & T
x x - BN ¢ o o e
b [ ~ © O M M
- |11 1y} | TR VR TER [T I
= z +4 - & *& =& »
”~ L) [T H H H : 3
x - LR
-4 b } Y] "onononon
. | (] [7a R o ]
IS o - e w m O + 1
x n s } < <=
L] ud -l - NN
[P T [ 1V L~
w4 > - > g M
ot § uig
Xl e - ) [7s]
= N -~ Wl
D= MO [+'4
M - — [t
L~ I > o
L T e o
M e A ~d (7]
M) o> [oVL- g1y
O~ O -~ e [
=W > o 7]
D= Ol " ZL © <t
QO bt =g -~ s M (]
[alided d -3 -t
- OW b T N @ ]
NN -~ MO N - e Loty U T o T 5
» W% ZOHKHCU~>Z0H0 Ny o o oy
Noo - o AN oD ~ o  mmlllem e~ o e
-~ 800 WO » eOUL. <IN~ o2 o2 oo © o ©
MM HOIM N WD LS AT B [\N] LalTH Mm = nw WO M~ o o
O o b o) JDDD D e sllemmrir? § W e il -8 I il w8 w12 2
0 o Au.H"NuMODOmMOmo F I N e ol We e« We « ¢ »r ¢
= " =M X>OOomomm A bl ot e (INY St ot 8 oy sy s T D) et V) e T V) et V) S ) S ) e M) e
N O XXX> it nmwun e T 3 vt o || 8 A O Z = e o o 27 e e St o e e 0 e o o
- Ze NI Nmmemmemem AN Llier)) || WSt § v o e d L) o L) T bt ) <X ) <T Lt =T =T LT
W DHOO~AmariDNM AN ) M dHHE s T T AL N XX =TT~ -~ X X0

MO N AU ANM S X || L = N )N ZHEHEZHEHYHEH YO0
QINAOHAO I~~~ J JIJDDDHILALLOw-FFOO W«{AMIOKONroOKroOKOKOwONKOM Z
ANIQDZXXXBBBBBBLLICIIFXXHHFFW.IQQQQCHFNFC“FHFHFHFHFSE

o oo 0 o0 00 o 0o 0 o 0o
= o M M Iy IO N 0 0N
- Lakal - - - el v -



237.

= AVOGADROS NUMBER

ALCULATING THE SUM OF THE SQUARES OF THE RESIDUALS FOR
a; AND A=

S OF _A/B,
CONSTANT,

Ow

[ %)
-
-4
[
o
a
[F¥]
> -
o -
oD -
(5] P d
] W
o L a
- >
) =z 1l
-~ b o = *
[T} - |18 M
- Q -~ >
(e ] o = ) - *
<t b= - - M~ 0 !
- (34 0 el ] ] o
- | et Q el ey T X -~ —~ -
O - . 434 gIL~TOX Q. o~ O~ [~]
~— k. [+ 4 Io=ta Jo. ~ = o +
< x J AL J<x.] o e o e > -
< b - - - da B4 -4 o0 o0 * % —
- - L § (7] T % O~ i % —— -4
= T - =z oo (IN N e g ——— -
z =z x L= P geal ol K & P d * B + 0 TX -
z - o - Mt () ot o ) v O ™, - X *
Q m z Q v O] OO Oo % % 72}
- » > [ &) AT e cIlec™N o N o T ol < oo }
[& ] L -l Lo IO ~NIN<T TITTo o | ol o -
- a. o » AJdow-w—=T000 «~0 a0 L o
<t - o w) AT XA~ ) b e~ At St x
L] o ) Q. IHINT T Jmd Il am™  wrm™, NN -
- - O - L ol O X~ % W 4D S0 o0 *
g x - - - N ed m QLMo ¢ 0 o~ s =X =]
L= - M > o T mmh ¥ TN T ity .
-~ = 2200 L) el = AN OLIMNN = N [ andl o O
—— - (& ] 0 DTN~ é++O% + O 4 e 1o
(&1 L [TV Y > el bt LT o 0 (O - oD b » % ~ .
b = L (T¥]aslm] < Nl T TTOAM AN N~ = —— 0oy
e a r e = A~ w00 o - oo >
O > b X ] » N e e ) LT~ ok~ e %2} [t . e )%
b = [T1] i e = QDeaDeadIITITIE>-HO -0 (o] e o0 " -~
. - x>0 ] PO F T QOO o ) T NN N~
- . Oy . SO =@ ddd + N % N n o, [T D=
- Y - [ 7] wy - - I T+ AT T mm ) - (1] .o * o~
~ X o] s | - ~N ~TOATIT~M D e ~D 0 > W= oo L]
- bt = i< m %O JA 4+ ~+MDNOAD o © ovd o [ Yo ) O~
o<t L p-ad Zh - ~ el ot # % e\ o O\ [ & R B+ 4 viei ok
zZU x x - ~N m~elp MmN + IR + o = = WO R (1 3
o e a | 2ol =tnZ TN O™ vt ot ot vt e S m A B - " @« 9 — oOm - ()
LEZ -t - ) b A TN N - R e o T A T Z o D 1 MY M Lol B ]
<D (=4 (75] OX o W ODemwamalTdTamaNNOeaNNO~ = W O W Dz
(T[4 TR ~D [ 4 2 T o0 o -] W) %~ TOOIM~O% N On LD ¥ OolloOule L )
ZI QOZZZXJ -l - O o) Cm IOIMAA I F R o o) o «+NNOX o) o3 0ZZ L
O Ow »0 >4 - o nw HZ U~ el ST OO = O H~O% ¥ ZIUMNO IO T~ emm I W
SN e HONT w~ OO || O O0DOZODNT JAd~aaIh 4+ $Mw ik Mk DINEHN=NEFONMIE NOM X% OO0
HMEZOWNXXE «w I WN YOO+ ¢ 0 || DwZOXaT~ DO = O% % % ¥ % e N MAMONNw ORI+ ZZ
o0 UuZ - =0 oo IO T O, It L O I N NN L™ tmel™ DO NE I ¢ e D00 ¢ g «OHY
FEWJ WA JJOOOMZ D o oNOHZOIN N JEH Ja demh SOOI~ | v d vl o o]l WA WSO I Z OO =D
DX T LTl || 3 ) Xt ST 0 ) X IO Z e T P o o S 5~ 0 o o o e’ g ot o DAD = L =T b= | WO I N~ ) 1 Z-0
DOMWZHWWWZ I ZwW A=< )| HONNZIAOL S JON $~+mt+k )l | ot ) | Z=ZWZEOCTIMNMOON~O0OWZ
NOWXHOE¥EXZIZH NOODNOC(MZ X WIHQOIOW rFoams~ oD S>SEWWLI-WEY Z-=XXL 0O hOoul
T PR 2 ++ 4+ A4 +
P | n n
=1 K 4 ~
(&1

(515



238.

;NE FOR A CuUBIC

(N=1))/H2=(AY{N=1) =AY (N=2))/ (AX{N=1)-AX(N=2))
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SUBROUTINE FOR CALCULATING THE ELLIPTIC INTEGRALS USED FOR DETERMINING
THE S VALUE FROM THE CURRENT GUESS FOR A/B
REAL FUNCTION FUN(Y)
gggMgN/PARAM/GAﬂﬁﬂliﬂilgT(101);AgCgD,NN,AA(B),AD(B)
GOTO(10,20+30940,50960970+80590) 5NN
10 ;g¥3é§u/((A¥A+v)4*1.5¥(s*a+v)*4a.5*(c*c+v1**a.s)
20 Eg?;éﬁB/((A¥A+YI**a.s*(B*B+Y}‘*1.5¥(C‘C+Y)*‘ﬁ.5)
30 §g¥ﬁéﬁu/ttA*A+vr»*o.54ca*a+v:**u.54tc*c+v)**1.5)
40 Eg?;éﬁalt(A¥A+Y)“0.5‘(8*8+Y)¥‘1.5*(C*C+Y)*‘1.5)
50 ;g¥ﬁéﬁu/t¢A4A+va*¥1.5*(B‘a+v;**a.5¥(c'c+v:¥*1.5)
60 §g¥3éﬁu/t(A‘A+v’**1.5~ta*a+vr**1.5¥(c*c+v;**n.s}
70 FUNSY/ ((A®A+Y) *50,5% (B¥B+Y) *%1 ,5% (C¥C+Y) ¥%1,5)
RETURN

80 FUNEY/((A‘A+YJ"1.5‘{B‘B+Y)“G.5‘(C‘C*Y)‘*i.S)

ETURN
90 FUN=Y/ ((A*A+Y) #*1 5% (B*B+Y) **1,5% (C*C+Y)*¥(,.5)
EETURN

A

Results:

PROTEIN 1, 0.1 DEG. ABSOLUTE ERROR
110NS,s 10GPTS
STREAM3

FUNCT ION VALUE ON EXIT IS .00039996299
A/B= 1.48309 A+= 070458728408 A-= -043831535609
FUNCT ION VALUE ON EXIT IS .000399962998
A/B= 1.48309 A+= .073458845275 A-= .048831534073
FUNCT ION VALUE ON EXIT IS .00399962998
A/B= 1,48309 A+= L(70458881237 A-= ,348831534081
BEST LEAST SQUARES VALUE = » 000399962998
A/ B = 1.,48309
A+ = «0707
A= = «0488





