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Figure 2.81. Specific radioactivity (i*C) of blood glucose 
following a simultaneous intravenous injection 
of [U-i4C]gluco5€ and [ 1-3H ]-2-d€oxyglucose 
in experiment 80461. 
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Figure 2.82. Besiduals of curve fitted tc tlood glucose 
specific radioactivity in experiment 80461. 
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Figure 2.03. Tritium radioactivity in freeze-dried blood 
following a simultaneous intravenous injection 
o f  [ U - i 4 C ] g l u c o s e  a n d  [ ] - 2 - d e o x y g l u c o s e  in  
experiment 80461. 
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Figure 2.84. Besiduals of curve fitted to tritium-
radioactivity ij3 freeze-dried blood in 
experiment 80461. 
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Table 2.33. Blood glucose specific radioactivity following 
an intravenous injection of [6-'H]glucos€ in 
experiment M1GA. 

Time* Elood glucose specific radioactivity 

min [dEm/(mg glucose x dcse) ] x 100* 

2 C.257019E-02 
3 C.221868E-02 
4 0. 202586E-C2 
5 0.19684UE-02 
7 0. 182058E-02 

10 0.172246E-02 
15 0.14H070E-C2 
20 C.1179C9E-02 
25 0. 103424E-C2 
30 C.954347E-03 
50 C.77C713E-03 
60 0.639292E-Û3 
75 0.573924E-C3 
90 0.45W014E-03 

105 0.a02U87E-C3 
120 C.32Ç561E-03 
135 0.272299E-C3 
150 . C.258183E-C3 
167 0.198845E-C3 
180 0.185963E-03 
200 0.15e281E- C 3  
220 C.132107E-03 
240 0.1C5658E-03 

^Time after injection. 
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figure 2.85. Specific radioactivity of blood glucose 
following an intravenous injection of [6-'H] 
glucose in experiment MiGA. 
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Table 2.34. Tritium radioactivity in freeze-dried blood 
following an intravenous injection of 
2-deoxyglucose in experiment M2EA, 

Time» Blood 2-deoxyglucose 

min [dpm/(ml bleed x dose) ] x 100% 

2 0.166675E-02 
3 0.12571CE-02 
4 0.1l3€45E-02 
5 Û.1C7867E-02 
7 0.824401E-03 
10 0.747635E-03 
15 0.647595E-03 
20 0.493251E-03 
25 0.436516E-03 
30 C.375380E-03 
40 0.325245E-03 
50 0.2E6688E-03 
60 Û.244657E-03 
75 0.163753E-03 
90 0.151217E-03 
105 0.135586E-03 
120 0.126902E-03 
135 0.102355E-03 
150 0.100387E-05 
165 C.8684C0E-04 
180 0.927451E-C4 
200 C.627875E-04 
220 0.7e2718E-04 
240 C.64G300E-04 
270 0.679668E-04 
300 0.518724E-04 
330 0.523356E-04 
360 C.527S87E-04 
420 0.555776E-C4 
480 0.4S2C93E-04 

iTime after injection of tracer. 
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Figuce 2.87. Tritium radioactivity in freeze-dried blood 
following an intravenous injection of 
[1-3H]-2-deoxyglucose in experiment M2DA. 
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Figure 2.88. Residuals o£ curve fitted to tritium 
radioactivity in freeze-dried blood in 
experiment M2DA. 
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lable 2.35. Elood glucose specific radioactivity following 
an intravenous injection of [6-'H]glucos€ in 
experiment 7272A. * 

Timei Blood glucose specific radioactivity 

Bin [dfni/(Hig glucose x dose)] x 100% 

5 0.170758E-02 
10 0.135408E-C2 
15 C.I 185342-02 
20 0.103716E-02 
25 0.943151E-03 
30 C.872273E-C3 
40 0.747027E-03 
50 0.64q419E-03 
60 C.598947E-C3 
75 0.45ei81E-03 
91 0.3S6793E-03 
105 . 0.334220E-03 
120 0.277577E-03 
135 0.245846E-03 
150 C.2C5811E-03 
165 0.191774E-C3 
180 0.171212E-03 
200 0.1371C8E-03 
220 0.123467E-03 
240 0.114768E-03 

iTime after injection. 
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Figure 2.89 Specific radioactivity of blood glucose 
follcwing an intravenous injection of 
glucose in experiment 7272A. 
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Table 2.36. Blood glucose specific radioactivity following 
an intravenous injection of [6-3H]glucos€ in 
experiaent 7272B. 

Timei Elood glucose specific radioactivity 

min [dpm/(mg glucose x dose) J x 100X 

5 C.175177E-02 
10 0.141651E-02 
15 0.1243741-02 
20 0.1C6593E-02 
25 0.952C97E-03 
30 0.872009E-03 
40 0.734800E-03 
50 0.622475E-C3 
60 0.5451C6E-C3 
75 0.42e75lE-03 
90 0.37ei79E-C3 
105 0.323679E-C3 
120 0.282174E-C3 
135 C.228076E-C3 
150 0.216995E-03 
165 C.16S546E-03 
180 0.162091E-03 
200 0.136805E-03 
220 0.118168E-03 
240 0.982219E-04 

iTime after injection 



291 

00-

IA_ 

rcu 

I 
D 

y- »-

Œ'^ 

U J 
4 

IJUT 
W-.C3 

in-

<0, 

T 
G 

; ; , , 

0.00 S.00 10.00 IS.00 20.00 
TJME IMJNU7E5) ixio? i  

Figure 2.91. Specific radioactivity of blood glucose 
following an intravenous injection of [6-3H] 
glucose in experiment 7272B. 
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Figure 2.92. Eesiduals of curve fitted to fclood glucose 
specific radioactivity in experiment 7272B. 
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Table 2.37, Elood glucose specific radioactivity following 
an intravenous injection of £6-'H]glucose in 
exDGriœent 7272C. 

Timei Blood glucose specific radioactivity 

min [dfin/(ing glucose x dose)] x 100% 

5 0.19C845E-02 
10 0.159094E-02 
15 C.128997E-02 
20 0.riU559E-C2 
25 C.109455E-C2 
30 0.927785E-C3 
40 C.7885a0E-03 
50 0.652787E-03 
50 C.572998E-03 
75 0.505635E-C3 
90 C.43C159E-03 
105 0.3€2796E-03 
135 0.293687E-C3 
150 0.23E133E-03 
165 0.19S728E-03 
180 0.164711E-03 
200 0,154340E-Û3 
220 0.126819E-03 
240 0.115421E-03 

iTime after injection. 
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Figure 2.93. Specific radioactivity of blood glucose 
following an intravenous injection of 
glucose in experiment 7272C. 
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Figure 2.94, Residuals of curve fitted to blood glucose 
specific radioactivity in experiment 7272C. 



Table 2.38. Iritium radioactivity in freeze-dried blood 
following an intravenous injection of [1-3H] 
2-deoxyglucose in experiment 7272D. 

Time» Blocd 2-deoxyglucose 

min [dpn/(ml blocd x dose) 

5 0.934326E-03 
10 0.676730E-03 
15 0.5C6959E-03 
20 0 . 4 2 t i e i 8 E - 0 3  
25 C . 3 8 C 9 0 5 E - 0 3  
30 0 .  3  1 6 9 9 6 E - 0 3  
40 0.221133E-03 
50 0. 1944721-03 
6 0  0. 15938CE-03 
75 0. 119192E-03 
9 0  0.1C2725E-03 

105 0.835130E-04 
120 C . 7 5 0 8 3 3 E - 0 4  
135 0.515585E-04 
150 0.511664E-04 
165 0.49402 1E-04 
180 C . 4 4 3 0 5 0 E - 0 4  
200 0.36e555E-04 
220 0.2S7981E-04 
240 0.311703E-04 

iTime after injection of tracer. 
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Figure 2.95. Tritium radioactivity in freeze-dried blood 
following an intravenous injection of 
[1-3H ]-2-deoxyglucose in experiment 7272D. 
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Figure 2.96. Residuals of curve fitted to tritium 
radioactivity in freeze-dried blood in 
experiment 7272D. 
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Table 2.39, Iritium radioactivity in freeze-dried blood 
following an intravenous injection of 
2-deoxyglucose in experiment 7272E. 

Time! Blocd 2-deoxyglucose 

sin [dpm/(ml bleed x dose) ] x 100% 

5 0.8699542-03 
10 0.626222E-03 
15 0.4S7771E-03 
20 0.3819175-03 
25 0.338C19E-03 
30 0.330384E-03 
UO 0.226173E-03 
50 0.160516E-03 
60 0.136849E-03 
75 0.115281E-03 
90 0.1C8410E-03 

105 0.69C925E-Oy 
120 0.54396GE-04 
135 0.511512E-04 
150 0.471U32E-0U 
165 0.395087E-04 
180 0.383635E-04 
200 0.2S3929E-C4 
221 0.3C9198E-04 
240 -- 0.244305E-04 

iTime after injection of tracer. 
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Figure 2.97, Tcitiam radioactivity in fceeze-dcied blood 
following an intravenous injection of 
[1-3H]-2-deoxyglucose in exfeciment 7272E. 
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Figure 2.98. Residuals of curve fitted to tritium 
radioactivity in freeze-dried blood in 
experiment 1272E. 



Table 2.40. Curve parameters of 
exponential curved. 

Exptz Tracers Sample* A1 

181 A 0 blood .00227638 
181A 6 blood .00238451 
181A 0 plasma .00186714 
181A 6 plasma .00165444 
181B 0 blood .00210492 
181B 6. blood .00196035 
181B D plasma .00241776 
181 B 6 plasma .00205892 
181C 0 blood .00248029 
181C 6 blood .00216268 
181C 0 plasma .00200233 
181C 6 plasma .00232887 
181D 0 blood .00186988 
181D 2 blood .00300672 
181D U plasma .00186387 
181D 2 plasma .00148196 
181E U blood .00230896 
181E D blood .00159712 
181E U plasma .00225884 
181E D plasma .00270326 
8046F 0 blood .00220057 
8046E 6 blood .00163438 
8046F U plasma .00633072 
8046F 6 plasma .00346593 
8046G 0 blood .00150762 
8046G 6 blood .00141850 
8046H 0 blood .00204304 
8046H 6 blood .00204293 
8046H 0 plasma .00224685 

a least-squares fit of data to a three-component 

K1 A2 K2 A3 K3 

31366402 
32981232 
22714640 
28873509 
18526104 
18633980 
22873597 
22139764 
27863528 
21673671 
30100687 
25350587 
20158830 
77165295 
33505712 
32963335 
20281340 
13760139 
35639409 
15071420 
15514801 
24278202 
94750724 
24992818 
18079394 
16180610 
20101324 
23414736 
20815761 

.00136203 

.00120891 

.00150795 

.00144924 

.00099888 

.00086913 

.00134596 

.00114477 

.00117635 

.00135049 

.00170C77 

.00119326 

.00128251 

.00177978 

.00119672 

.00139644 

.00147708 

.00091837 

.00151811 

.00190307 

.00104306 

.00146602 
,00240793 
.00125892 
.00125818 
.00108616 
.00165357 
.00182495 
.00190332 

.03588350 

.03115822 

.03479798 

.03810985 

.02740286 

.02967378 

.02505163 

.03281285 

.02640248 

.01906386 

.03692664 

.03794073 

.02122967 

.05761217 

.03405661 

.04014179 

.02055165 

.01625007 

.04638615 

.01950564 

.03314383 

.04487137 

.07783027 

.04301188 

.01809675 

.02096270 

.01564418 

.01445183 

.01630046 

.00193451 

.00178127 

.001E7358 

.00177828 

.00166536 

.00175082 

.00162129 

.00184489 

.00149126 

.00121142 

.00148317 

.00169721 

.00133836 

.00207215 

.00180303 

.00177222 

.00134276 

.00012718 

.00188585 

.00030903 

.00189290 

.00167298 

.00211170 

.00186104 

.00109407 

.00111738 

.00072232 

.00050228 

.00081851 

.00642711 

.00673538 

.00636355 

.00681611 

.00693530 

.00768764 

.00665206 

.00773840 

.00594783 

.00570422 

.00584841 

.00677892 

.00590420 

.00757302 

.00700955 

.00742503 

.00557546 

.00252870 

.00685957 

.00350260 

.00601516 

.00664884 

.00646853 

.00657732 

.00520035 

.00556860 

.00534094 

.00526353 

.00547976 



8046H 6 plasma .00208424 .21070290 .00147888 .01881376 .00108206 .00705744 
80461 0 blood .00895880 .67452065 .00137398 .01938150 .00139220 .00517217 
80461 D blood .00162000 .13960000 .00085285 .01840000 .00018400 .00387400 
80461 U plasma .00223939 . 18984866 .00116722 .02648805 .00160773 .00581325 
80461 D plasma .00251446 .18828435 .00222733 .02803101 .00064226 .00594451 
7948G 0 plasma .09282116 .2214 3740 .05380653 .02571540 .04398789 .00712237 
114A 6 blood .00159055 .10309876 .00070307 .01670860 .00082417 .00465963 
114B 6 blood .00083859 .11850842 .00118447 .03672469 .00106428 .00547547 
114C U blood .00139453 .17265571 .00115685 .02999926 .00115759 .00504325 
114E 5 blood .00120880 .12966392 .00106763 .02217799 .00099106 .00512782 
114F 2 blood .00138856 .23284281 .00139908 .02492640 .00082072 .00529137 
114G D blood .00142340 .09949913 .00092825 .01931893 .00103678 .00498189 
7424A 6 blood .00143780 .15246787 .00097451 .02011119 .00108523 .00499030 
7424B 6 blood .00172873 .54395803 .00149552 .03821141 .00117927 .00600836 
7424C U blood .00136114 .13130553 .00083563 .02424127 .00124581 .00437335 
7424E 5 blood .00091946 .12755597 .00105477 .01987378 .00101053 .00469628 
7424F 2 blood .00161150 .11826989 .00085410 .01853494 .00108722 .00543382 
7424G a blood .00124730 .10706221 .00085405 .01994372 .00115262 .00437687 
7272A 6 blood .00081524 .19719921 .00101829 .03008532 .00054529 .00648915 
7272B 6 blood .00072168 . 14606478 .00091245 .03222990 .00065059 .00780761 
7272C 6 blood .00119377 .15415676 .00087166 .02665336 .00066742 .00731916 
7272D D blood .00098998 .37619500 .00075126 .05540704 .00022573 .00932896 
7272E D blood .00099346 . 38837357 .00071084 .05162285 .00018764 .00897450 
M1GA 6 blood .00142009 . 22595640 .00083265 .03025893 .00085888 .00850905 
H2DA D blood .00201494 .57168855 .00085115 .04892529 .00022785 .00476968 

iY(t)=A1*exp(-Kl*t) + A2*exp (-K2*t) + A3»exp (-K3*t) ; where t=tim€ (minutes) 
after injection of tracer and Y=concentration of tracer at time=t. 
^Experiment identification. 
3D=[ 1-3H ]-2-deoxyglucose; U=[ 0-*^ *C ]glucose; 2=[2-3H]glucose; 5=[5-3H]glucose; 
and 6=[6-3H]glucose. 

•Tracer concentration measured in blood or plasma. 
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T a b l e  4 .  C o m p u t e r  p r o g r a m  t o  c a l c u l a t e  t h e  l i n e a r  
c a l i b r a t i o n  o f  a  s t a n d a r d  c u r v e .  

/ /  J O B  
/ • J O E P A R M  L I N E S = 1 0  
/ / S T E P 1  E X E C  W A T F I V  
/ / G O . S Ï S I N  D C  *  
$ J O B  f i W E , P A G E S = 8 0  

C  

c  
C  P R O G B A M  T O  P E R F O R M  L I N E A R  C A L I B R A T I O N  O F  A  S T A N D A R D  C U R V E  
C  U S I N G  F O R M U L A  € . 1 4 . 2  O F  S N E D E C O R  S  C O C H R A N ,  1 9 6 7 .  

C  
C  I N P U T  V A L U E S  A R E  C A L C U L A T E D  B Y  S A S  P B O C  B E A N S  6  P R O C  G L M  

C  
c*********************************************************** 
c  
C  D E F I N I T I O N  O F  V A R I A B L E S :  

C  B = S L O P E  O F  Y  R E G R E S S E D  C N  X  
C  Y B A R = A V E R A G E  O F  T H E  Y - V A L U E S  

C  S B = S T a N C A R D  E B B O E  O F  B  
C  S Y X = S Q U A R E  R O O T  O F  E M S  

C  Y M A X = M A X I M U M  V A L U E  O F  Y - A X I S  P O R  P L O T T I N G  
C  E M S = E R R O E  M E A N  S Q U A R E  O F  R E G R E S S I O N  
C  X 1 6 X 2 = D U M M Y  V A R I A B L E S  U S E D  I N  C A L C U L A T I N G  C O N F I D E N C E  

C  I N T E R V A L  

C  X L - = L O W E R  L I M I T  O F  C O N F I D E N C E  I N T E R V A L  
C  X U = U P P E R  L I M I T  O F  C O N F I D E N C E  I N T E R V A L  
C  X I N T = H I D T H  O F  T H E  C O N F I D E N C E  I N T E R V A L  O N  X  
C  X H A T = P R E D I C T E D  X - V A L U E  F R O M  A  G I V E N  Y - V A L U E  
C  P E R R = X I N T / X H A T  
C  P X I N T = A B S O L U T E  V A L U E  O F  X I N T  ( N E C E S S A R Y  F O R  C U R V E S  W I T H  

C  N E G A T I V E  S L O P E S )  
C  X B A 8 = A V E R A G E  O F  T H E  X - V A L U E S  
C  N = N U M B E B  O F  P O I N T S  I N  T H E  S T A N D A R D  C U R V E  
C  T = T - V A L U E  F O R  N - 2  D E G R E E S  O F  F R E E D O M  

C  S I G X ^ C O R E E C T E D  S U M  O F  S Q U A R E S  O F  T E E  X - V A L U E S  
C  M = N U M B E R  O F  I N D E P E N D E N T  M E A S U R E M E N T S  T O  B E  M A D E  

C  O N  Y  I N  A P P L I C A T I C N  O F  T H E  A S S A Y  
C  G L A B = C H A R A C T E B  V A R I A B L E  U S E D  1 0  L A B E L  P L O T S  

C  
c*********************************************************** 
c 
c  

I M P L I C I T  R E A L * 8  ( A - H ,  C - Z )  
C H A H A C T E R * 2 0  G L A B ( 1 8 )  
D I M E N S I O N  B ( 1 8 ) ,  Y E A R ( 1 8 ) ,  S B ( 1 8 ) ,  S Y X ( 1 8 ) ,  Y M A X ( 1 8 )  



305 

Table 4, Continued. 

D I M E N S I O N  Y  ( 5 0 ) ,  S X H A T  ( 5 0 ) ,  X I  ( 5 0 ) ,  X 2  ( 5 0 ) ,  X L  ( 5 0 ) ,  
1  X I N T  ( 5 0 ) ,  X H A T ( 5 0 ) ,  P E R B ( 5 0 ) ,  P X I N T ( 5 0 ) ,  E M S  ( 1 8 ) ,  
2  X U ( 5 0 )  

C  
E f A D ,  X B A R ,  T ,  S I G X ,  N ,  M  
P R I N T ,  • « = • ,  M  

C  
1 = 1 

1 0 0  R E A D  ( 5 ,  1 )  G L A f l  ( I )  
1  F O R M A T  ( A 2 0 )  

I F  ( G L A B ( I )  . E Q .  ' S T O P  • )  G O  T O  5 0 0 0  
C  

R E A D , B  ( I ) ,  Y E A R  ( I ) ,  S B  ( I ) ,  E M S ( I ) ,  Y M A X ( I )  
S Y X  ( I )  = D S Q E T  ( E M S  ( I )  )  
C S Q = ( T * * 2 * S B  ( I ) * * 2 ) / B ( I ) * * 2  
F A C 1  =  ( T * S Y X  ( I )  )  / B  ( I )  
F A C 2 =  (  ( N +  ( 1 / M )  )  / N )  f  ( 1 - C S Q )  
F A C 3 = 1 - C S Q  
R I N C = . 0 2 * Y M A X ( I )  

C  
W R I T E  ( 6 , 2 )  G I A B ( I )  

2  F O R M A T ( ' 1 ' ,  A 2 0 / '  ' ,  1 2 X ,  ' Y ' ,  1 3 X ,  ' X L ' ,  1 3 X ,  ' X U ' ,  
1  1 1 X ,  ' X I N T ' ,  1 1 X ,  ' X H A T ' ,  1 1 X ,  ' P E E R ' )  

C  
D O  1 5 0  K = 1 , 5 0  
Y  ( K ) = K * R I N C  
S X H A T  ( K )  =  ( Y  ( K )  - Y B A E  ( I )  )  / B  ( I )  
X I  ( K )  =  ( S X H A T ( K ) + F A C l * D S Q f i T ( F A C 2 + ( S X H A T ( K ) » * 2 / S I G X ) ) ) /  

1  F A C 3  
X 2  ( K )  =  ( S X H A T  ( K )  - F A C 1 * D S Q R T  ( P A C 2 +  ( S X H A T  ( K )  * * 2 / S I G X )  )  ) /  

1  F A C 3  
X U ( K ) = X B A R + X 1 ( K )  
X L ( K ) = X E A R  +  X 2  ( K )  
X I N T  ( K )  = X U  ( K ) - X I  ( K )  

X H A T  ( K ) = X B A S  +  S X H A T  ( K )  
P E B R  ( K )  = X I N T  ( K )  / X H A T ( K )  

P X I N T  ( K )  = C A B S  ( X I N T  ( K )  )  

C  
W R I T E  ( 6 , 3 )  Y  ( K )  ,  X L ( K ) ,  X U ( K ) ,  X I N T ( K ) ,  X H A T ( K ) ,  

1  P E R R ( K )  
3  F O R M A T ( '  ' ,  6 ( 0 1 3 . 6 ,  2 X ) )  

W R I T E  ( 7 , 4 )  Y ( K ) ,  X I N T ( K ) ,  G L A B ( I )  
4  F O R M A T ( 2 ( 0 1 3 . 6 ,  2 X )  ,  A 2 0 )  

1 5 0  C O N T I N U E  
C 

C A L L  G R A P H ( - 5 0 ,  Y ,  P X I N T ,  0 ,  4 ,  5 . 0 , 7 . 0 ,  0 . 0 ,  0 . 0 ,  
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Table U. Continued. 

1  0 . 0 ,  0 . 0 ,  
2  ' Y - V A L U E ; ' ,  • X - I N T E R V A L  ; • ,  G L A E ( I ) ,  
3  ' L I N E A R  C A L I B R A T I O N ; ' )  

C  
C  

C A L L  G R A P H ( - 5 0 ,  Y ,  X U ,  0 ,  1 0 4 ,  5 . ,  7 . ,  0 . 0 ,  0 . 0 ,  
1  0 . 0 ,  0 . 0 ,  
2  ' Y - V A L U E ; ' ,  • X - I N T E R V A L ; • ,  G L A E ( I ) ,  
3  ' L I N E A R  C A L I E B A T I C N ; ' )  

C A L L  G R A P H S ( - 5 0 ,  Y ,  X L ,  0 ,  1 0 4 ,  ' ; ' )  
C A L L  G R A P H S ( - 5 0 ,  Y ,  X H A T ,  1 1 ,  7 ,  ' ; ' )  

C  
1 = 1 + 1 

G O  T O  1 0 0  

C  
5 0 0 0  S T O P  

E N D  
S E N T R Y  
6 3 . 2 2 3  2 . 2 6 2  1 7 5 8 7 . 3 9 9 4 3  1 1  1  
C 0 2  S T A N D A R C  C U R V E  
- 2 . 0 0 9 7 0 0 2 3  1 6 9 . 1 1 8 1 9 1 9 2  . 0 1 8 8 7 2 4 5  6 . 2 6 4 0 8 9 8 1  3 0 0  
S T O P  
$ S T O P  
/ / G O . F T 1 4 F 0 0 1  D D  D S N A M E = 5 S M , U N I l = S C R T C H , D I S P = ( N E W , P A S S ) ,  
/ /  S F A C E =  ( 8 0 0 ,  ( 1 2 0 ,  1 5 ) ) ,  
/ /  C C B = ( R E C F M = V B S , L R E C L = 7 9 6 , B L K S I Z E = 8 0 0 )  

/ / S M E L T T R  E X E C  E L O T , P L C T T E B = P R I N T E B  
/ / S M F L T T R  E X E C  P L O T , P L C T T E R = I N C R M N T L , F O R M = W  
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Table 5. Continued. 

C H A E A C T E B * 2 0  E X E T ,  D A T A  
R E A C  ,  N O R M ,  B I K ,  B K G  
W R I T E ( 6 , 1 )  E X P T ,  B I K ,  N O B M ,  B K G  

1  F O f l M A T ( • 1 * , A 2 Û / ' B L 0 0 D  C 0 2  C A T A ' ,  5 X ,  
1 ' T I T R A T I O N  E 1 A & K = ' ,  F 4 . 0 ,  
2  »  U N I T S  H C L » ,  5 X ,  ' N O R M A L I T Y  H C L = ' ,  F 7 . 5 ,  5 X ,  
3  ' B A C K G R O U N D : ' ,  F 4 . 0 ,  '  D P M ' / )  

W R I T E  ( 6 , 2 )  
2  F O R M A T ( ' 0 ' ,  ' T I M E  U N I T S  U K O L  H #  C P M '  
1  9 X ,  ' D f M / M M C I '  6 X ,  ' 1 5 5  D P M / M M O L  L N  %  D P M / M M O L '  
2  ,  2 X ,  ' U M O L / M L ' / )  

C 
C O  1 0 0  1 = 1 , N  

R E A D ,  I I M E ( I ) ,  U N I T  ( I )  ,  H ( I ) ,  C P M ( I )  
U M O L  ( 1 )  =  ( (  ( B L K - U N I T  ( I )  )  / 1 6 0 C )  * N G R M )  * 1 0 0 0  

D P M  ( I )  =  ( C P M  ( I )  /  ( 1 - 0 . 0 5 3 7 1 4 3  9 8 + 0  . 0 0 0 0 1 6 1 6 1 * H  ( I )  -

1  0 .  0 0 0 0 0 5 0 3 * H  ( I ) * * 2 )  ) - B K G  
S A  ( I )  =  ( D P M  ( I )  / U M C L  ( I )  )  * 1 0 0 0  
S A P  ( I ) =  ( S A  ( I )  / D G S E )  * 1 0 0  
L N S A P  ( I )  = D L O G  ( S A P ( I )  )  
C O N C ( I )  = U M C L ( I ) / 3  

W R I T E  ( 6 , 3 )  T I M E ( I ) ,  U N I T  ( I )  ,  U M O L  ( I )  ,  H ( I ) ,  C P M  ( I )  ,  
1  S A ( I ) ,  S A P ( I ) ,  L N S A P  ( I ) ,  C C N C ( I )  

3  F O R M A T ( '  ' ,  F 4 . 0 ,  2 X ,  F 4 . 0 ,  2 X ,  F 5 . 1 ,  2 X ,  F 4 . 0 ,  2 X ,  
1  F 9 . 2 ,  2 X ,  3 ( E 1 3 . 6 ,  2 X )  ,  F 7 . 3 )  

W R I T E  ( 7 , 1 6 )  E X P T ,  D A T A ,  T I M E ( I ) ,  S A P ( I )  
1 6  F O R M A T ( 2 A 2 0 ,  E 5 . 1 ,  2 X ,  D 1 3 . 6 )  

1 0 0  C O N T I N U E  
C  

C A L L  A P I O T  ( N ,  K ,  T I M E ,  L N S A P ,  E X P T ,  D A T A )  
R E T U R N  
E N D  

C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

C  

C  S U B R O U T I N E  R C C 2  
C  
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

S U B R O U T I N E  R C 0 2  ( E X P T ,  D O S E ,  N ,  K ,  C A T A )  
I M P L I C I T  B E A L * e  ( A - H ,  O - Z )  
R E A L * 8  N O R M ,  I N S A P  
D I M E N S I O N  T I M E  ( 6 0 ) ,  S A  ( 6 0 )  ,  S A P  ( 6 0 )  ,  U N I T  ( 6 0 )  ,  H  ( 6 0 ) ,  

1  C P M  ( 6 0 ) ,  U M C L  ( 6 0 ) ,  D P M  ( 6 0 ) ,  L O N G  ( 6 0 ) ,  L N S A P  ( 6 0 )  
C H A R A C T E R * 2 0  E X P T ,  D A T A  

C 
R E A C ,  N O R M ,  E L K ,  B K G  
W R I T E ( 6 , 1 )  E X P T ,  B I K ,  N O B M ,  B K G  
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Table 5. Continued, 

C  
C 
c  
C  N O R M = N O £ M A 1 I T Y  C Î  A C I D  U S E D  I N  T I T B A I I O N  
C  B L K = U N I Ï S  O F  A C I D  B E Q U I B E D  T O  T I T R A T E  B L A N K S  
C  B K G = E A C K G E C U t i D  C E M  
C  G A S A = A L I Q U O T I N G  G A S  M E T E R  H E A D I N G  A T  S T A H T  O F  C O L L E C T I N G  

C  I N T E R V A L  
C  G A S B = A L I Q U O T I N G  G A S  M E T E R  R E A D I N G  A T  E N D  O F  C O L L E C T I N G  

C  I N T E R V A L  
C  G A S = V O L U M E  O F  G A S  E X P I R E D  T H R U  A L I Q U C T I N G  M E T E R  

C  F G A S A = T E A P  G A S  M E T E R  R E A D I N G  A T  S T A R T  C F  C O L L E C T I N G  
C  I N T E R V A L  

C  F G A S B = T R A P  G A S  M E T E R  R E A D I N G  A T  E N D  O F  C O L L E C T I N G  
C  I N T E R V A L  
C  F G A S = V C L U M E  O F  C C 2 - F R E E  G A S  L E A V I N G  T H E  T R A P  
C  C A L G A S = f A C T O R  T O  P O T  B O T H  G A S  M E T E R S  C N  T H E  S A M E  S C A L E  
C  V C I = V O L U M E  O F  E A ( C H ) 2  I N  C C 2  T B A P  
C  T I M E A = T I M E  A T  S T A R T  O F  C O L L E C T I N G  I N T E R V A L  

C  T I M E B = T I M E  A T  E N D  C F  C O L L E C T I N G  I N T E R V A L  
C  T I M E = T I M E  A T  M I D P O I N T  O F  C O L L E C T I N G  I N T E R V A L  
C  U N I T = U N I T S  O F  A C I D  B E C O I R E D  T O  T I T R A T E  S A M P L E  
C  R M M O L = M M O L  O F  C O 2  E X P I R E D  D U R I N G  C O L L E C T I O N  I N T E R V A L  
C  C O N C = C O N C E N T R A T I C N  O F  C 0 2  I N  E X P I R E D  A I R  
C  R A T E = A V E R A G E  R A T E  O F  C 0 2  E X P I R A T I O N  D U R I N G  I N T E R V A L  

C  D E M = C P M  C O 2  E X P I R E D  D U R I N G  I N T E R V A L  
C  S A P = E P M / M M C L  C A R B O N  E X P R E S S E D  A S  P E R C E N T  O F  D O S E  
C  C U M = R A T E  O F  1 4 C C 2  E X P I R E D  A S  P E R C E N T  O F  E O S E  
C  •  

C  
C  

R E A D ,  N O R M ,  E L K ,  B K G ,  G A S A ( 1 ) ,  F G A S A ( I ) ,  C A L G A S ,  V O L  
W R I T E ( 6 , 1 )  E X P T ,  B L K ,  N O R M ,  B K G  

1  F 0 R M A T ( ' 1 ' ,  A 2 0 / ' E X F I R E E  C 0 2  D A T A " ,  5 X ,  
1  ' T I T R A T I O N  E L A & K = ' ,  F 4 . 0 ,  
2  •  U N I T S  H C L ' ,  5 X ,  ' N O R M A L I T Y  H C I = ' ,  F 7 . 5 ,  5 X ,  
3  ' B A C K G B O U N D = ' ,  F 4 . 0 ,  '  D P M ' / )  

C  
W R I T E  ( 6  , 2 )  

2  F O R M A T ( ' 0 ' ,  2 X ,  ' T I M E ' ,  5 X ,  ' E X P I R E D  A I R  ( L ) ' ,  3 X ,  
1  ' H # ' ,  5 X ,  ' C E M ' ,  3 X ,  ' U N I T S ' ,  2 X ,  ' M M O L  C 0 2 / L  A I R ' ,  
2  2 X ,  ' M M O L  C C 2 / M I N ' ,  2 X ,  ' 1 4 C 0 2  E X P I R E D / M I N • ,  2 X ,  
3  ' G A S  A L I Q U O T  ( F T 3 )  •  ,  2 X ,  ' F R A C T I O N ' / )  

C 

î 
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Table 5. Continued. 

D O  1 0 0  1 = 1 , N  .  

R E A D ,  T I M E A ( I ) ,  T I M E B ( I ) ,  G A S B ( I ) ,  U N I T  ( I ) ,  H  ( I ) ,  
1  C P M  ( I )  ,  F G A S B  ( I )  

T I M E  ( I )  =  ( T I M E S  ( I )  t l l M E A  ( I )  ) / 2  
I F  ( I  . E Q .  1 )  G O  T O  1 0 1  
G A S A ( I )  = G A S B ( I - 1 )  
F G A S A  ( I ) ^ F G A S B  ( 1 - 1 )  

1 0 1  G A S  ( I )  = G A S B  ( I )  - G A S A  ( I )  

E H M O L ( I ) =  (  ( B I K - U N t T  ( I )  )  / 1 6 0 C )  * N O B M  
F G A S  ( I )  =  (  ( F G A S B  ( I )  - F G A S A  ( I )  )  » C A L G A S * 2 8 .  3  1 7 )  +  

1  ( R M M O l  ( I )  * 0 . 0 2 4 4 5 )  
F B A C  ( I )  = F G A S  ( I )  / G A S  ( I )  
B M H O L  ( I )  =  ( B M M O L  ( I )  / F B A C  ( I )  )  • V O L  
D E M  ( ! ) = ( (  ( C E  M  ( I ) / ( 1 - 0 .  0  5 3 7  1 4  3 9 8  +  0 .  0 0 0 0 1 6 1 6 1 » H  ( I ) -

1  0 .  0 0 0 0 0 5 0 3 « H  ( I ) * * 2 ) ) - B K G ) / F R A C  ( I )  )  
H A T E  ( I )  = B M M C I  ( I ) / ( T I M E B ( I )  -  T I M E A  ( I )  )  

S A  ( I )  = D E H  ( I ) / a H M C l  ( I )  
S A P ( I ) = ( S A ( I ) / D O S E ) * 1 0 0  
L N S A P ( I )  = D L O G  ( S A P ( I )  )  
C O N C ( I ) = R M M C I  ( I ) / G A S ( I )  
C U M  ( I )  = B A T E  ( I )  * S A P  ( I )  

L N C U M  ( I )  = D L O G  ( C U M ( I )  )  
W R I T E ( 6 , 3 )  T I M E A ( I ) ,  T I M E B ( I ) ,  G A S A  ( I ) ,  G A S B ( I ) ,  H  ( I ) ,  

1  C P M  ( I ) ,  U N I T  ( I ) ,  C C N C ( I ) ,  B A T E  ( I ) ,  C U M  ( I ) ,  
2  F G A S ( I ) ,  F B A C  ( I )  

3  F O R M A T  ( '  %  F 4 . 0 ,  I X ,  F 4 . 0 ,  2 X ,  F 7 . 0 ,  1 X ,  F 7 . 0 ,  2 X ,  
1  F 4 . 0 ,  2 X ,  F 7 . 0 ,  2 X ,  F 4 . 0 ,  3 ( 2 X ,  E 1 3 . 6 ) , 2 X ,  F 6 . 3 ,  
2  1 3 X ,  F 5 . 4 )  

W R I T E ( 7 , 1 6 )  E X P T ,  D A T A ,  T I M E  ( I ) ,  S A P  ( I ) ,  C U M  ( I )  
1 6  F O R M A T < 2 A 2 0 ,  F 5 . 1 ,  2 X ,  D 1 3 . 6 ,  2 X ,  D 1 3 . 6 )  

1 0 0  C O N T I N U E  
C  

W B I T E  ( 6 , 4 )  

4  F 0 B M A T ( ' 1 ' ,  ' T I M E  E P M / M M O L  %  D P M / M M O L '  
1  ,  4 X ,  ' L N  %  D J E M / M M C L V )  

C  
C O  2 0 0  1 = 1 , N  

W B I T E  ( 6 , 5 )  T I M E  ( I ) ,  S A  ( I ) ,  S A P ( I ) ,  L N S A P ( I )  
5  F O B M A T C  » ,  F 4 . 0 ,  3  ( 2 X ,  E 1 3 . 6 ) )  

2 0 0  C O N T I N U E  
C  
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Table 5. Continued. 

C*********************************************************** 
C  
C  S U B R O U T I N E  V F A  
C  
C*********************************************************** 
C  

S U B R O U T I N E  V F A  ( E X P T ,  N ,  D A T A )  
I M P L I C I T  E E A E + 8  ( A - H ,  0 - Z )  
C H A R A C T E R * 2 0  E X E T ,  D A T A  
D I M E N S I O N  T I M E  ( 6 0 ) ,  H  ( 6 0 ) ,  C H 1  ( 6 0 )  ,  C H 2 ( 6 0 ) ,  A H T ( 6 0 ) ,  

1  E H T  ( 6 0 )  , B H T  ( 6 0 )  ,  H D P W ( 6 0 ) ,  C D P M ( 6 0 ) ,  F R A C  ( 6 0 )  ,  A  ( 6 0 )  ,  
2  P ( 6 0 ) ,  B ( 6 0 ) ,  T O T  ( 6 0 ) ,  A M  ( 6 0 )  ,  F M  ( 6 0 ) ,  B M  ( 6 0 )  

C  
C  
c 
c  S D O S E = D E M  C F  T R I T A T E D  A C E T A T E  A D D E D  T O  T H E  S A M P L E  
C  V C 1 = V O L U M E  O F  R U M E N  F L U I D  S A M P L E  A N A L Ï Z E E  
C  B K G 1 = E A C K G E C U N D  C E M  I N  C H A N N E L  1  
C  B K G 2 = B A C K G E 0 U N C  C E «  I N  C H A N N E L  2  
C  H = H #  F R O M  C O U N T I N G  P R O G R A M  
C  C H 1 = C P M  I N  C H A N N E L  1  F R O M  A C E T A T E  P E A K  
C  C H 2 = C P M  I N  C H A N N E L  2  F R O M  A C E T A T E  P E A K  
C  A C S ^ S L O P E  C F  A C E T A T E  S T A N D A R D  C U R V E  
C  A C I = I N T E R C E P T  O F  A C E T A T E  S T A N D A R D  C U R V E  
C  P S G P I = P % O P I C N A T E  S T A N D  C U R V E  
C  B S S B I - B U T Y R A T E  S T A N D A R D  C U R V E  
C  A H T = A C E T A T E  P E A K  H T  
C  P H T = P R O P I C N A T E  P E A K  H T  
C  B H I = B O T Y R A T E  P E A K  H T .  
C  
c 
c 
c 

R E A D ,  S E O S E ,  A C S ,  A C I ,  P S ,  P I ,  E S ,  B I ,  V O L ,  B K G l ,  b K G 2  
W R I T E ( 6 , 1 )  E X P T  

1  F O R M A T ( ' 1 ' ,  A 2 0 ,  ' R U M E N  V F A  D A T A ' / ' O ' ,  2 3 X ,  ' A C E T A T E ' ,  
1  2 6 X ,  ' P B O P I C N A T E ' ,  1 U X ,  ' B D T Y R A T E » / '  » ,  7 X , '  •  
2 ,  «  ' ,  4 X , '  '  
3 ,  '  ' , 4 X ,  '  '  )  

W R I T E  ( 6 , 3 )  
3  F O R M A T ( '  ' , * T I M E ,  4 X , ' H #  
1 ' ,  4 X ,  ' C H I ' ,  4 X ,  • C H 2 ' ,  4 X ,  ' H T ' ,  3 X ,  ' M M C L A B ' ,  2 X ,  
2 ' M 0 L A R % ' , 5 X , ' H T ' , 3 X , ' M O L A R ' , 2 X , ' M O L A R * ' , 5 X ,  ' H T ' ,  3 X ,  
3  ' M M O L A E ' ,  2 X ,  ' M O L A R % ' ,  5 X ,  ' H T ' ,  2 X ,  ' K M C L A R ' ,  
4  • 4 X ,  ' R E C O V E R Y ' / )  

C 
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Table 5. Continued. 

D O  1 0 0  1 = 1 , N  
R E A D ,  T I M E  ( I ) ,  H  ( I ) ,  C H I  ( I ) ,  C H 2  ( I )  ,  A H T ( I ) ,  P H T ( I ) ,  

1  B H T ( I )  
C H I  ( I ) = C H 1  ( I ) - E K G I  
C H 2  ( I )  = C H 2  ( I )  - E K G 2  

C 
CALL CULCNI(H(I), CHl (I) , CH2(I), HDPM(I), CDPM(I)) 

C 
F R A C  ( I )  = H D P M ( I ) / S D C S E  
A  ( I )  =  (  (  ( A H T  ( I ) - A C I )  / A C S )  / F R A C  ( I )  )  /  V O L  
P  ( I )  =  (  (  ( P H I  ( I ) - P I ) / P S ) / F R A C  ( I )  )  /  V C L  
B  ( ! )  =  ( (  ( B H T  ( I ) - B I ) / B S / F E A C ( I )  )  /  V O L  
T O T  ( I )  = A  ( I )  * P  ( I )  f B  ( I )  
A H  ( I )  = A  ( I ) / T C T  ( I )  
P M  ( I )  = P  ( I )  / I C T  ( I )  
E M  ( I )  = B  ( I ) / T C T  ( I )  
W R I T E  ( 6 , 2 )  T I M E  ( I ) ,  H  ( I ) ,  C H I  ( I ) ,  C H 2  ( I )  ,  A H T ( I ) ,  

1 A ( I ) ,  A M  ( I ) ,  P H T ( I ) ,  P ( I ) ,  E M  ( I ) ,  B H T  ( I ) ,  B  ( I )  ,  B M  ( I )  ,  
2  F R A C  ( I )  ,  C D P M  ( I )  

2  F O R M A T ( '  • ,  F 4 . 0 ,  3 X ,  F 4 . 0 ,  2 X ,  F 5 . 0 ,  I X ,  F 5 . 0 ,  2 X ,  
1  F 5 . 1 , 2 X , F 5 . 1 ,  2 X ,  F 5 . 2 ,  5 X ,  F 5 . 1 ,  2 X ,  F 5 . 1 ,  2 X ,  F 5 . 2 ,  
2  5 X ,  F 5 . 1 ,  2 X ,  F 5 . 1 ,  z X ,  F 5 . 2 ,  6 X ,  F 6 . 3 ,  a x ,  F 5 . 0 )  

1 0 0  C O N T I N U E  
C  

R E T U R N  
E N D  

C 
c 
c 

S U B R O U T I N E  C U L C N T  ( H ,  C H I ,  C H 2 ,  H D P M ,  C D P M )  
C 
C*********************************************************** 
C  
C  P R O G R A M  T O  C A L C U L A T E  3 H  6  1 4 C  I N  A  M I X T U R E  U S I N G  
C  B E C K M A N  L I Q U I D  S C I N T I L L A T I O N  C O U N T E R  W I T H  A U T O M A T I C  
C  Q U E N C H  C O E H E C T I C N .  E N D P O I N T S  A R E  0 - 3 9 7  &  4 4 0 - 6 5 5 .  
C  E F F I C I E N C Y  C C E F F I C I E N T S  W E R E  D E T E R M I N E D  U S I N G  
C  A  S E R I E S  O F  Q U E N C H E D  S T A N D A R D S .  
C 

c 
I M P L I C I T  R E A L*e ( A - H ,  O - Z )  



Table 5. Continued. 

E H 1 = 0 . 6  2 0 5 3 S 9 2 - C . 0  0 3 6 3 C 8 9 « H + 0 . 0 0 0 0 0 4 9  
E H 2 = 0 . 0 0 0 1 3  3 0 8 + 0 , 0 0 0 0 0 1 0 9 * H + 0 . 0 0 0 0 0  0 0  7 * H * * 2  
E C 1 = 0 . 1 6 2 3 6 6 C 6 + 0 . 0 0 0 8 6 9 7 2 * H - 0 . 0  0 0 0 0 7 7 5 * H » * 2 +  

1  C . 0 0 0 0 0 0 0 1 * H * » 3  
E C 2 = 0 . 6 6 4 1 3 3 6 2 - 0 . 0 0 0 1 2 0 3 2 * H - 0 . 0 0 0 0 0 2 2 3 * H * * 2  
C D P M =  ( C H 2 * E H 1 - E H 2 * C H 1 ) / ( E C 2 * E H 1 - E H 2 * E C 1 )  
H D P M = ( C H 1 - E C 1 * C C P M ) / E H 1  
E E I L E N  
E N D  

C*********************************************************** 
C  
c  S U E B O U T I N E  A E L C T  
C  
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

S U B B O U T I N E  A f L C T  ( N ,  I ,  T I M E ,  L N S A P ,  E X P T ,  D A T A )  
I M P L I C I T  EEA1*6 (A-H, 0 - Z )  
R E A I * 8  I N S A E  
C H A 8 A C T E R + 2 0  E X P T ,  D A T A  
D I M E N S I O N  T I M E ( N ) ,  L N S A P  ( N )  

C  
L  =  - N  
I E  ( I  . G I .  1 )  G C  T O  1 0  
C A L L  G R A P H ( I ,  T I M E ,  L N S A P ,  I ,  1 0 7 ,  5 . 0 ,  - 7 . 0 ,  0 . 0 ,  

1  0 . 0 ,  - 0 . 5 ,  C . C ,  
2  ' T I M E  ( M I N U T E S ) ; ' ,  ' S P E C I F I C  A C T I V I T Y ; ' ,  E X P T ,  D A T A )  

G O  T O  1 1  
1 0  C A L L  G R A P H S  ( I ,  T I M E ,  L N S A P ,  I ,  1 0 7 ,  D A T A )  
1 1  R E T U R N  

E N D  

C  
C  S U B R O U T I N E  C P I C T  
C  
c*********************************************************** 

S U B B O U T I N E  C E L O T  ( N ,  X ,  Y ,  G L A B ,  E L A B ,  I )  
IMPLICIT aEAL* 8  (A- H ,  0 - Z )  
D I M E N S I O N  X ( N ) ,  Y ( N )  
C H A B A C T E B * 2 0  G L A B ,  D L A B  

C 
IF (I . GI. 1 )  GO T C  1 0  
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Table 5. Continued. 

L = - N  
C A L L  G R A P H ( 1 ,  X ,  Y ,  I ,  1 0 7 ,  5 . ,  7 . , 0 . 0 ,  0 . 0 ,  0 . 0 ,  0 . 0 ,  

1  ' T I M E  ( M I N U T E S ) ; ' ,  ' C C 2  C C N C  ( U M O L / M L ) ; ' ,  G L A B ,  D L A B )  
G O  T O  1 1  

1 0  C A L L  G R A P H S  ( I ,  X ,  Y ,  I ,  1 0 7 ,  L L A B )  
1 1  R E T U R N  

E N D  
Î Î N T R Y  
$ £ T O F  
/ / G O . F T 1 4 F 0 0 1  D D  C S N A M E = 5 S H , U N I 1 = S C R I C H , D I S P = ( N E W , P A S S ) ,  
/ /  S P A C E =  ( 8 0 0 ,  ( 1 2 0 ,  1 5 ) ) ,  
/ /  C C B =  ( R E C F M  =  V B S , L R E C L  =  7 9 6 , B L K S I Z E  =  8 0 0 )  
/ / S M E L T T B  E X E C  E L O T , P L C T T E E = P H I N T E R  
/ / S M P L T T R  E X E C  E L O T , P L C T T E B = I N C R M N T I  
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T a b l e  6 ,  C o m p u t e r  p r o g r a m  t o  c a l c u l a t e  l e a s t - s g u a r e s  f i t  o f  
s p e c i f i c  r a d i o a c t i v i t y  d a t a  f r o m  s i n g l e - i n j e c t i o n  
e x p e r i m e n t s  t o  a  t h r e e - c o m p o n e n t  e x p o n e n t i a l  
c u r v e .  

/ /  J O B  
/ • J O E P A E M  L I N E S = 1 0  
/ / S T E P 1  E X E C  S A S , T I M E = ( 0 , 5 9 ) , R E G I C N = 1 9 2 K  
/ / D S 1  D D  O N I T = D I S K ^ V C L = S E P=LIBOCr , D S N = R . 1 4 0 1 8 . T E S T ,  
/ /  D I S P = ( N E W , C A I L G , C A T 1 G )  ,  
/ /  D C B =  ( S E C F H  =  f  D , L a E C L = 8 0 ,  B L K S I Z E = 6 i * 0 0 )  ,  
/ /  S P A C E =  ( T E K ,  ( 1 ,  1 )  , R L S E )  
/ / S Y S I N  D D  *  
[ A T A  R E C Y C L E ;  

I N P I I  
E X P T  $  1 - 8  
T  
S A ;  

* S A = S P E C I F I C  R A D I O A C T I V I T Y  A S  P E R C E N T  O F  D O S E ;  
C A R E S  ;  
P B G C  S O R T ;  B Y  E X P T ;  
P E O C  N L I N  M E T H O D = M A E Q U A B D T ;  B Y  E X P T ;  

P A R  M S  
A 1 = . 0 0 1 3 4  
K1=. 128 
A 2 = . 0 C C G 2 4  
K 2 = . 0 2 4 U  
A 3 = . 0 0 1 2 5  
K 3 = . 0 0 4 4 1 ;  

B C U N D S  
A 1 > 0  
A 2 > 0  
A 3 > 0  
K 1 > 0  
K 2 > 0  
K 3 > 0 ;  

M O D E L  S A  =  A 1 * E X P < - K 1 * T ) + A 2 * E X P ( - K 2 * T ) + A 3 * E X P ( - K 3 * T )  ;  
O U T P U T  0 U 1 = N E W 3  P R E D I C I E D = P 3  R E S I D U A L = R 3 ;  
T I T L E  T H R E E - E X E C N E N T I A l  F I T ;  

P B O C  P R I N T ;  
T I T L E  O U T P U T ;  



Table 6. Continued. 

[ A T A  _ N U L L  ;  
S E T  N E W 3 ;  
F I L E  E S I ;  

P U T  E X P T  $  1-e 
/ 1 0  T  6 . 2  
/ 1 8  S A  1 5 . 1 3 ;  
E U T  P 3  B 3 ;  
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T a b l e  7 .  C o m p u t e r  p r o g r a m  t o  p l o t  t h e  o b s e r v e d ,  p r e d i c t e d ,  
a n d  r e s i d u a l  v a l u e s  o f  t h e  l e a s t - s q u a r e s  f i t  o f  
s p e c i f i c  r a d i o a c t i v i t y  d a t a .  

/ /  J O B  
/ • J O E E A B M  L I N E S = 3 0  
/ / S T . E P 1  E X E C  W A I F I V  
/ / G O . S Y S I N  D C  *  
$ J O B  S W R , T I H E = 5 9 , P A G E S = 2 0 0  
C  

c 
C  P B O G E A M  T O  P L O T  O B S E R V E D  6  P R E D I C T E D  V A L U E S  O F  S P E C I F I C  
C  R A D I O A C T I V I T Y  R E S I D U A L S  V S .  T I M E  F O R  L A T A  S E T  C R E A T E D  
C  E Y  R E C Y C L E # # F I T 3 G L 0  ( S A S  N L I N  P R O G R A M  T O  F I T  3 -
C  C O M P C N E N T  E X P C N E K T I A L ) .  
C  
C  L A S T  T H R E E  [ A T A  C A R D S  M U S T  B E  O F  T H E  F O L L O W I N G  F O R M :  
C  . . . . V .  ,  1 . . . . V . . , . 2 . . . . V . . . . 3  C A R D  C O L U M N S  
C  S T C P  1 . 1  1 . 1  
C  1 1 1 1  
C  1  1  
C  

C  
R E A L  I S A  ( 4 0 ) ,  L P  1 ( 4 0 ) ,  I P 2 ( 1 0 ) ,  L P 3 ( 4 0 )  
D I M E N S I O N  T ( 4 0 ) ,  S A  ( 4 0 ) ,  P 3  ( 4 0 )  ,  

1  R 3 ( 4 0 )  ,  X ( 2 )  ,  Y  ( 2 )  
C  

C H A R A C T E R * 2 0  G L A i i  
C H A R A C T E R * 8  E X P T  ( 4 0 )  

C  
1 = 0 

10 1=1+1 
R E A D  ( 5 , 1 )  E X P T  ( I ) ,  T ( I ) ,  S A  ( I )  

1  F O R M A T ( A 6 ,  I X ,  F 6 . 2 ,  I X ,  F 1 5 . 1 3 )  
R E A D ,  F 3  ( I )  ,  H 3  ( I )  

C  
L S A  ( I )  = A L O G  ( S A  ( I )  )  
L P 3  ( I )  = A L O G  ( P 3  ( I )  )  

C  
I F  ( I  . E Q .  1 )  G O  T O  1 0  
I F  ( E X P T  ( I )  . N E .  E X P T  ( 1 - 1 ) )  G O  T O  2 0  
G O  1 0  1 0  
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Table 7. Continued, 

2 0  J = I - 1  
X  ( 1 ) = 0  
X  ( 2 )  = 1  ( J )  
Y n)=o 
Y  ( 2 )  = 0  
G L A B  =  E X P T  ( 1 )  

C  
C A L L  G R A P H  ( J ,  1 ( 1 ) ,  L S A ( 1 ) ,  1 1 ,  1 0 7 ,  5 . ,  - 7 . ,  0 . 0 ,  

1  0 , 0 ,  - . 5 ,  0 . 0 ,  
2  ' T I M E  ( M I N U T E S ) ; ' ,  ' S P E C I F I C  A C T I V I T Y ; ' ,  G L A B ,  • ; • )  

C A L L  G R A P H S  ( J ,  T ( 1 ) ,  L P 3 ( 1 ) ,  0 ,  1 0 4 ,  
1  ' T H R E E - E X E C N E N T I A L ; ' )  

C  
C A L L  G R A P H ( 2 ,  X ,  Y ,  0 ,  1 0 4 ,  5 . 0 ,  7 . ,  0 . 0 ,  0 . 0 ,  0 . 0 ,  

1  0 . 0 ,  ' T I M E  ( M I N U T E S ) ; ' ,  ' R E S I D U A L ; * ,  G L A B ,  ' ; ' )  
C A L L  G R A P H S  ( J ,  T ( 1 ) ,  R 3 ( 1 ) ,  1 1 ,  1 0 7 ,  

1 ' I H R E E - E X E C N E N T I A I ;  • )  
C  

I F  ( E X P T ( I )  . E Q .  ' S T O P  '  )  G O  T O  3 0  
C  

E X P T  ( 1 )  = E X P T  ( I )  
T ( 1 ) = T  ( I )  
S A ( 1 ) = S A < I )  
P 3 ( 1 ) = P 3 ( I )  
R 3 ( 1 ) = R 3 ( I )  
L S A  ( 1 )  = I S A  ( I )  
L F 3  ( 1 )  = L P 3  ( I )  
1 = 1  

G O  T O  1 0  
C  

3 0  S I O P  
E N D  

S E N T R Y  
S T O P  1 . 1  1 . 1  
1 1 1 1  
11 
$ S T O P  
/ / G O . f T U F C O l  C D  D S N A M E = 5 S M , U N I 1  =  S C R T C H , D I S P =  ( N E W , P A S S )  ,  
/ /  S E A C E =  ( 8 0 0 ,  ( 1 2 0 ,  1 5 ) ) ,  
/ /  r C B =  ( R E C F M = V B S , L R E C L - 7 S 6 , B I K S I Z E = 8 0 0 )  
/ / S M E L T T B  E X E C  E L O T , E L C T T E E = P R I N T E R  
/ / S M P L T T R  E X E C  E L C T , P L O T T E f i = I N C R M N T l  
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Table 8. Continued. 

D C  5 0  1 = 1 , I C  
R E A [ ( 5 , 4 0 )  D E £ C ( I )  

4 0  F C R M A T ( A 2 0 )  
5 0  C O N T I N U E  

C  
C  
C  I N P U T  M A T R I X  A  < A N  I C  X  I C  M A T E I X )  C O N T A I N I N G  A R E A  O R  
C  P L A T E A U  S P E C I F I C  R A D I O A C T I V I T Y  V A L U E S ;  W H E R E  A ( I , J )  I S  
C  T H E  A R E A  O F  E L A T E A U  F O B  P C C L  I  A F T E R  I S O T O P E  A D M I N I S -
C  T R A T I C N  I N T O  E C C L  J .  U N I T S  A R E  ( M I N  P E R  M M O L  C A R B O N ) X  
C  1 0 0 % .  
C  

D C  1 0 0  1 = 1 , I C  
D O  1 0 0  J = 1 , I C  

R E A D ,  A  ( I ,  J )  
1 0 0  C O N T I N U E  

C  
C  W R I T E  M A T R I X  A  
C  

V i F I T E ( 6 , 1 0 1 )  
1 0 1  F O R M A T  ( ' 1 ' ,  ' I N P U T  E C H O  O F  M A T R I X  A ' / )  

C  
D O  1 2 4  3 = 1 , I C  

W H I T E  ( 6 , 1 2 5 )  ( A  ( I ,  J )  ,  J = 1 , I C )  
1 2 5  F O R M A T  ( •  » ,  9  ( F 9 . 5 , 1 X ) )  
1 2 4  C O N T I N U E  

C  
I E = I C + 1  
I S I Z E = I C * I B  

C  

C  S E T  U S E D  P O R T I C N  O F  V E C T O R  B  ( I S I Z E  L E N G T H ) ,  T H E  B I G H T -
C  H A N D  S I D E  O F  T H E  S C I U T I C N  M A T R I X  T C  Z E R O .  
C  

D O  1 5 0  1 = 1 , I S I Z E  
B  ( I )  = 0  

1 5 0  C O N T I N U E  
C  
C  S E T  U S E D  P O R T I O N  O F  M A T R I X  S ,  T H E  L E F T - H A N D  S I D E ,  T O  Z E R O  
C  

D O  2 0 0  1 = 1 , I S I Z E  
D O  2 0 0  J =  1 , I S I Z E  

S ( I , J ) = 0  
2 C 0  C O N T I N U E  
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Table 8. Continued. 

C  
C  
C  
C  
C  
C  I N E U T  K A T B I X  S  
C  
C  
C  
C  
c I N F D T  F I R S T  I C  F C 6 S  O F  P O S I T I V E  C O E F F I C I E N T S  A N D  
C  N E G A T I V E  C O E F F I C I E N T S  I N  F I E S T  I C  B O N S  A N D  C O L U M N S .  
C  

I A = I C - 1  
C  

B C  1 2 0  I P = 1 , I C  
S  ( I P , I P ) = - 1  
C ( I P , I P ) = - 1  
K = I P * I C + 1  
K I C = K + I A  

E C  1 2 0  J = K , K I C  
S  4 I P , J )  =  1  
C ( I P , J )  =  1  

1 2 0  C O N T I N U E  
C  
C  
C  I N P U T  F I R S T  I C  F C k S  O F  N E G A T I V E  C O E F F I C I E N T S  I N  C O L U M N S  
C  G R E A T E R  T H A N  I C .  
C  

I3RIP=0 
C  

D O  1 3 0  J = 1 , I C  
K  =  I C -  ( J -  1 )  
I F  ( J  . E G .  1 )  K  =  I C - 1  

D O  1 3 0  1 = 1 , K  
M = ( J + 1 ) * I C  +  J + 1 + ( I - 1 ) * I C  

I F  ( K  . L E .  I S I Z E )  G O  T O  1 3 1  
I T R I P = I T E I P + 1  

D C  1 3 5  N N = 1 , I T B I P  
M = N N * I C + J  
C ( J , K ) = - 1  

1 3 5  S ( J , H ) = - 1  
G C  T O  1 3 0  

1 3 1  S ( J , M ) = - 1  
C ( 0 , M ) = - 1  

1 3 0  C O N T I N U E  
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Table 8, Continued. 

C  
c 
c  I N P U T  O F  F C S I T I V E  C O E F F I C I E N T S  I N  E O N S  G R E A T E R  T H A N  I C  
C  A N £  N E G A T I V E  C O E F F I C I E N T S  I N  R O W S  G R E A T E R  T H A N  I C  A N D  
C  C O L U M N S  L E S S  T H A N  C E  E Q U A L  T O  I C .  
C  

D C  1 0 0 0  1 = 1 , I C  
D O  1 0 0 0  I P = 1 , I C  

N = I P + I C * I  
S  ( N , I P )  = - 1 * A  ( I P , I )  
C ( N , I P ) = - 1 * ( ( 1 0 * I P )  + 1 )  
K = I F * I C + 2  
K I C = K + I C - 2  
J J  =  0  

C O  1 0 C C  J = K , K I C  
J J = J o + 1  
I H O W A = J J  

I F  ( J J  . G E .  I P )  I E C W A = J J  +  1  
S  ( N , J )  = A  ( I R O W A , I )  
C  ( N , 0 ) = 1 0 * I E O » A  +  I  

1 0 C 0  C O N T I N U E  
C  
c  
c  I N P U T  R E M A I N I N G  C O E F F I C I E N T S  
C  

D O  1 1 0 0  1 1 = 1 , I C  
I T S 1 P = 0  

D C  1 1 0 0  J = 1 , I C  
K  =  I C -  ( J - 1 )  
I F  ( J  . E C .  1 )  K = I C - 1  

E C  1 1 0 0  1 = 1 , K  
N = J + I 1 * I C  
M =  ( J  +  1 )  * I C  +  J + 1  +  ( I - 1 ) * I C  

I F  ( M  . I E .  I S I Z E )  G O  T O  1 1 3 1  
I T R I E = I T f i I E + 1  

D C  1 1 3 5  N N = 1 , I I f i I F  
K = N K * I C + J  
C ( K , M ) = - 1 * ( ( 1 0 * J ) + I I )  

1 1 3 5  S  ( K , M )  = - 1 * A  ( J , I I )  
G O  T O  1 1 0 0  

1 1 3 1  S ( N , M ) = - 1 * A ( J , I I )  
C  ( N , M ) = - 1 *  (  ( 1 0 * J )  + 1 1 )  

1 1 0 0  C O N T I N U E  
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Table 8, Continued. 

C  

C  
C  
c  « R I T E  S I M O I T A N E O U S  E Q U A T I O N S  
C 
C - - '  
c  

WRITE (6,351) 
3 5 1  F O R M A T  ( ' 1 * ,  ' I N P U T  E C H O  O F  T H E  S E T  O F  S I M U L T A N E O U S ' ,  

1  I X ,  ' E C U A T I C N S ' / '  ( I N T E G E R  F O R M A T  C O D E  O F ' ,  
2  I X ,  ' V A R I A B L E S  I N  M A T R I X  A ) ' / )  

C  
C O  3 5 0  I = 1 , I S I Z E  

L = I S I Z E / 3 1  + 1  .  
D O  3 5 0  1 1 = 1 , 1  

I J = I L * 3 1  
J I = I J - 3 0  

I F  ( J I  . G î .  I S I Z E )  G C  T O  3 5 0  
I f  ( I J  . G ] .  I S I Z E )  I J = I S I Z E  
I F  ( I L  , G 1 .  1 )  G C  T C  4 0 5  

W R I T E  ( 6 , 2 )  B ( I ) ,  ( C ( I , J ) ,  J = J I , I J )  
l  F C F M A T  (  •  «  ,  F 6 . 1 ,  3 1  ( I X ,  1 3 ) )  

G O  T C  3 5 0  
4 0 5  W R I T E  ( 6 ,  4 0 6 )  ( C ( I , J ) ,  J  =  J I , I J )  
4 0 5  F C R M A T  ( '  '  ,  6 X ,  3 1  ( I X ,  1 3 ) )  
3 5 0  C O N T I N U E  

W R I T E  ( 6 , 3 5 2 )  
3 5 2  F O R M A T ( ' 1 ' ,  ' I N P U T  E C H O  O F  T H E  S E T  C F  S I M U L T A N E O U S ' ,  

1  I X ,  ' E C U A T I C N S ' / '  ' ,  ' ( R E A L  N U M B E R S  C O N T A I N E D  I N ' ,  
2  I X ,  ' M A T R I X  S ) ' / )  

C  
C O  5 0 0 0  1 = 1 , I S I Z E  

L = I S I Z E / 1 4  + 1  
E O  5 0 0 C  L L = 1 , I  

I J = L I * 1 4  
J I = I J -  1 3  

I F  ( J I  . G T .  I S I Z E )  G C  T O  5 0 0 0  
I F  ( I J  . G T .  I S I Z E )  I J = I S I Z E  
I F  ( L L  . G T .  1 )  G O  T O  5 0 0 5  

W R I T E ( 6 , 5 C C 2 )  B  ( I )  ,  ( S ( I , J ) ,  J = J I , I J )  
5 0 0 2  F O R M A T  ( '  » ,  1 5 ( F 7 . 3 , 1 X ) )  

G O  T O  5 C 0 0  
5 0 0 5  W R I T E  ( 6 , 5 0 0 6 )  ( S ( I , J ) ,  J = J I , I J )  
5 0 0 6  F C R M A T  ( '  '  ,  7 X ,  1 4  ( I X ,  F 7 . 3 ) )  
5 0 0 0  C O N T I N U E  
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lable 8. Continued. 

C  
c 
c 
c 
c 

1 0  H = 1  
N = I S I Z E  
I A  =  9 0  

C  
C A L L  L E Q T 1 F ( S ,  H ,  N ,  l A ,  B ,  I D G T ,  W K A E E A ,  1 E R )  

C  
C  
c 
c 
C  W B I I E  S C L C J T I C N  T C  H A T E I X  S  
C  
C  
C  

W R I T E  ( 6 , 1 % )  
1 4  F O R M A T  ( ' 1 ' ,  « S O L U T I O N  T O  M A T R I X  E ' / '  • C A E B C N  F L O W » ,  

1  I X ,  ' I K  K f î C I  E E S  M I N ' / )  

W T I T E  ( 6 , 4 7 4 )  
4 7 4  F O R M A T  ( •  ' ,  " K E Y  T O  P O O L  l E E N T I T Y '  / )  

C  
L O  4 7 5  1 = 1 , I C  

W H I T E  ( 6 , 4 7 6 )  I ,  [ E S C  ( I )  
4 7 6  F O R M A T  ( '  ' ,  ' F O O L  ' ,  I I ,  A 2 0 )  
4 7 5  C C N T I N U E  

C  
P R I N T ,  '  •  
P R I N T ,  • I C G I = « ,  I D G T  
F E I N T ,  '  '  

C  
K = 0 
D C  5 0 0  1 = 1 ,  I B  

I T 0 = I - 1  
D O  5 0 0  J = 1 , I C  

K  =  K + 1  
I F B C = J  

I F  ( J  , I E .  I T C )  I F E 0 = J - 1  
W R I T E  ( 6 , 1 )  I T O ,  I F B C ,  B  ( K )  

1  F O E H A T C  ' F ' , I 1 , I 1 , '  =  ' , D 1 3 . 6 )  
5 0 0  C O N T I N U E  
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Table 8. Continued. 

C  W K A R E A  -  W O B K  A E E A  O F  D I M E N S I O N  G B E A T E H  T H A N  O B  E Q U A L  
C  T C  N  .  
C  1 E R  -  E E E C B  î A f i A H E T E E .  ( O U T P D T )  
C  l E S M I N A L  E B R 0 8  
C  l E B  =  1 2 9  I N D I C A T E S  T H A T  M A T R I X  A  I S  
C  A L G O R I T H M I C A L L Y  S I N G U L A R .  ( S E E  T H E  
C  C H A E T E E  L  P R E L U D E ) .  
C  W A R N I N G  E R R O R  
C  1 E R  =  3 4  I N D I C A T E S  T H A T  T H E  A C C D f i A C Y  T E S T  
C  F A I L E D .  T H E  C O M P U T E D  S O L U T I O N  M A Y  B E  I N  
C  E E f O R  B Y  M C E E  T H A N  C A N  B E  A C C O U N T E D  F O B  
C  E Y  T H E  U N C E R T A I N T Y  O F  T H E  D A T A ,  T H I S  
C  W A E N I N G  C A N  B E  P R O D U C E D  O N L Y  I F  I D G T  I S  
C  G R E A T E R  T H A N  0  O N  I N P U T .  ( S E E  C H A P T E R  L  
C  P E E L U D E  F O B  F U F T H E B  D I S C U S S I O N ) .  
C  
C  P R E C I S I O N -  S I N G L E  A N D  D C U B L E / H 3 2  
C  / H A R D W A R E -  S I N t L E / H 3 6 , H 4 8 , H 6 0  
C  
C  R E Q D  I M S L -  L U C A T F , L U E L M F , D E B T  S T , U G E T 1 0  
C  F C U I I N E S  
C  
C  N O T A T I O N  -  I N F C E K A T I C N  C N  S P E C I A L  N O T A T I O N  A N D  
C  C O N V E N T I O N S  I S  A V A I L A B L E  I N  T H E  M A N U A L  
C  I N T B C D U C T I C N  O B  T H R O U G H  I M S L  R O U T I N E  U H E L P  
C  
C  C O P Y R I G H T -  1 9 7 8  E Y  I M S L ,  I N C .  A L L  E I G H T S  R E S E R V E D .  
C  
C  W A R R A N T Y  -  I M S L  W A B E A N T S  O N L Y  T H A T  I M S L  T E S T I N G  H A S  B E E N  
C  A P P L I E D  T O  T H I S  C O D E .  N O  O T H E R  W A R R A N T Y ,  
C  E X P R E S S E D  O R  I M P L I E D ,  I S  A P P L I C A B L E .  
C  
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C  
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