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afa= 1.00000CG0000
afa= 1.0000CC0000
afa= 1.000C00QQ00
afa= 1.0006000000
afa= 1.,0000000000
afa= 1.0000000000
#fa= 1,0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.000000000C
afa= 1,0000000000
afa= 1.00000000CC
afa= 1.0000000060
afa= 1.000000000C
afa= 1.0000000000
afa= 1.000000000C0Q
afam 1.000000000C
afa= 1,0000000000
afa= 1.00000000CC
afaw 1.0000000060
afaw 1.000000000C
afa= 1.00000000C0
afa= 1.0000000000
afa= 1.000000000C
afa= 1.0000900000C
afa= 1.0000000000
afa= 1.4600000000
afa= 1.00C0000000
afa= 1.0000000000
afae 1.G00O0CO000
afa= 1.0000000000
afaw 1,0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1,0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1,0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000C0Q
afa= 1.0000006C00
afa= 1,000000CC00
afa= 1.000000CC00
afa= 1,0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1,0000000000
afa= 1.0000000000

Taylor tast=

x= 1 U comp.
kw 2 U comp.
k= 3 U comp.
ke 4 U comp.
k= & U comp.
k= & U comp.
k= 7 U comp.
km 8 U comp.
k= 9 U comp.
W= 10 U comp.
k= 11 U comp.
k= 12 U comp,
k= 13 U comp.
k= 14 U comp.
k= 15 U comp.
ke 16 U comp.
k= 17 U coemp.
k= 18 U comp.
k= 1 V comp.
k= 2 V comp.
k= 3 vV comp.
k= 4 v coemp.
k= 5 vV tomp.
k= 6 V comp.
k= 17 V comp.
k= 8 V cemp.
k= 9 V comp.
k= 10 ¥V comp.
k= 11 ¥ comp.
k= 12 V comp.
k= 13 ¥V comp.
k= 14 YV comp.
ke 15 . ¥V comp.
k= 16 V comp.
k= 17 YV comp.
k= 18 ¥V comp.
k= 1 T comp.
k= 2 T comp.
k= 3 T comp.
k= 4 T comp.
k= 5 T comp.
k= 6 T comp.
ke 7 T comp.
k= & T comp.
k= 9 T comp.
k= 10 T comp.
k= 11 T comp.
k= 12 T comp.
X= 13 T comp.
k= 14 T Comp.
k= 15 T comp.
k=16 T comp.
k= 217 T comp.
= 18 T comp.
k= 1 Q comp.
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1.0000007425401
Taylor testm
Taylor test=
Tayler tastw
Taylor taste=
Taylor tast=
Taylor test=
Taylor tasts=
Taylor tast=
Taylor tast=
Taylor test=
Taylor tast=
Taylor test=
Taylor tast=
Taylor tast-
Tayler tastw
Taylor test=
Taylor tasts
Taylor test=
Raylor taat=
Taylor tast=
Taylor test=
Rayler taat=
Tayler taat=
Taylor tast=
Taylor tast=
Taylor test=
Taylor taat=
Taylox tastm
Taylor test=
Taylor test=
Taylor test=
Tayloxr taste
Taylor test=
Taylor taste
Taylor tast=
Taylor test=
Taylor taatm
Taylor test=
Taylor tost=
Taylor test=
Taylor teat=
Taylor tast=
Taylor teat=
Taylor test=
Tayloxr tasts
Taylor taest=
Tayloxr testw
Taylox taste
Taylor test=
Tayloxr test=
Taylor tast=
Taylor teste
Taylor tastwe
Taylor test=
Taylor test=

0.9992289317759
0.9935608629394
0.9995608625354
0.9995608629394
0.9995608629394
0.99956086293594
0.9995608629394
(G.9995608628284
0.9995608625394
0,9995608625394
0.9995608625354
0.9995608625254
0.9995608629394
0.99956086253%4
0.9995608625394
0.9995608629394
0.8295608625294
0.9995608629294
0.9990445504431
D.9990303136954
0,9990303136354
0.99903031389%54
0.9990303138454
0.9950303138%54
0.9990303138954
0.9990303138%534
0.9950303138554
0.9990303136954
0,9950303138954
0.9550303138954
0.9950303138954
0.955%0303138954
0.9990303138954
0.9550303138954
0.9690303138954
0.9590303138954
1.0000113491048
1.0000076513493
1.0000076513493
1.0000076513493
1.0000076513493
1.0000076513493
1.0000076513493
1.0000076513493
1.0000076513493
1.0000076313493
1.0000076513493
1.000007651L3493
1.0000076513493
1.0000076513493
1.0000076313493
1.0000076513483
1.00000765134693
1.0000076513403
1.0002582350781
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afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.,0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1.0000000000
afa= 1,0000000000
afa= 1.00000C0000
afa= 1,00000C0000
afa= 1.0000000000
afa= 1.00000C00000
afaw 1.0000000000
afa= 1,0000000000
afaw 1.0000000000
afa= 1.,0000C00Q00
afa= 1.,0000000Q00
afaw= 1.0000000000
afa= 0.1000000000
afam 0.1000000000
afa= 0,1000000000
afa= 0.1000000000
afa= 0.1000000000
afa= 0.1000000000
afam= 0.2000000000
afa= 0.100000Q000
afa= 0.1000000000
afa=~ 0.1000000000
afa= 0,1000000000
afa= 0.100000000C
afa= 0.1000000000
afa= 0.100000000C
afa= Q.10000000C0
afa= 0.10000000C0
afa= 0.1000000000
afa= 0.1000000000
afa~ 0.1000000000
afa= 0.1000000000
afa= 0.1000000000
afa= 0.1000000000
afa= 0.1000000000
afa= 0.1000000000
afa= Q,1000000000
afa= 0.1000000000
afae 0.1000000000
afa= 0.1000000000
afaw 0.1000000000
afa= 0.1000000000
afa= 0.1000000000
afz= 0,1000000000
afa= 0.1000000000
afa= 0.16C0000000
afaw 0.1000000000
afa= 0.100000C000
afa= 0.1000000000
afaw= 0.1000000000
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2
3
4
]
6
7
[:]
]
10
11
12
13
14
15
16

18

comp. Taylor
Taylor tas
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conmp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.

tm
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
conp.
Comp.
comp.
comp.
cOmp.
comp.
comp.
<omp.
comp.
comp.
comp.
COmp.
comp.
conp.
comp.
comp.

Taylor tast=
Taylor tast=
Taylor test=
Taylor teatw
Taylor test=
Taylor tast=
Taylor tastm
Taylor tast=
Taylor tast=
Taylor tast=
Taylor tastw
Taylor tast=
Tayler test=
Taylor test=
Taylor tagt=
Tayleor test=
Taylor tast=
tastm

Taylor test=
Taylor test=
Taylor test=
Taylor test=
Tayloxr test=
Taylor test=
Taylor test=
Taylox teste
Taylor test=
Taylor taste=
Taylor taest=
Taylor tast=
Taylor test=
Taylor test=
Taylor tastw
Taylor tast=
Taylor tast=
Taylor test=
Taylor taste
Taylor tast=
Taylor test=
Taylor test=
Tayler tost=
Taylor tast=
Taylor tast=
Taylor test=
Taylor tastw
Tayler test=
Taylor taste
Taylor tastw
Taylor test=
Taylor tastme
Taylor teat=
Taylor test=
Taylor tast=
Taylor taste
Taylor tast=

1.00602582350781
1.0002582350781
1.0002582350781
1.0002582350781
1.0002582350781
1.0002582350781
1.0002582350781
1.0002582350781
1.0002582350741
1.6002582350781
1.0002582350781
1.0002582350781
1.0002592350781
1.0002582350781
1.0002582350781
1.6002582350781
1.0002582350781

0.9999071154139
1.0000001901287

1.0002992104424
1.0003715285476
1.0003715285476
1,0003715285476
1.0003715285476
1.0003713285476
1.0003715285476
1,000371528547¢
1.000371528547¢6
1.0003715285476
1.0003715285476
1.0003715285476
1.0003715285476
1.0003715285476
1.0003715285476
1.0003715285476
1.0003715285476
1.0003715285476
0.9596854087844
0.9996841531587
0.9596841531567
0.9996841531587
0.9996841531587
0.9996841531587
0.9996841531587
0.9596841531587
0.9996841531587
0.9996841531587
0.9996841531587
0.9996841531587
0.95596841531587
0.9996841531587
0.9996841531587
0.9336841531567
0.99968415315867
0.9396B41531587
1.0000008T7X5060
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afa=
afam
afa=
afa=
afam=
afa=
afam
afa=
afam
afa=
afa=
afam
afam=
afa=
afa=
afam
afam
afa=
afa=~
afam
afa=
afam=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afam
afa=
afa=
afam=
afa=
afa=
afam
afaw
afa=
afam
afam
afaw
afa=
afam
afam=
afam
afa=
afa=
afa=
afa=
afa=
afam
afa=
afam
afa=

0.1000000000
0.1000000000
0.10000000C00
0.1009000000
0.1060000000
0.1000000000
0.1600000000
0.1000000000
0.1000000000
0.1000000C00
0.1000000000
0.1000000C00
0.1000000000
0.1000000000
0.1000004800
0.100000C000
0.100000C000
0.1000000000
0.100000C000
0.1000000000
0,1000000000
0.1000000000
0.1000000000
£.1000000000
0.1000000000
0.1000000000
0.1000000000
0.1000000000
0,1000000000
0.1000600000
0.1000060000
0.1000000000
0,1000C0000C
0.100000000C
0.1000000000
0.10000000C0
0.0100000000
0.0100000000
0.010000000C
0.06100000000
0.010000C000C
0.0l100000000
0.0100600000
0,010C0000C0
©,0100000000
C¢.0100000000
0.0200000000
0.0100000000
9.0100000000
0,0100000000
0.0100006C00
0.0100006000
0.0100000000
0.0150000000
0.014a0000000

k= 2 T comp.
kw 3 T comp.
k= 4 T comp.
k= 5 T comp,
k= 6 T comp.
k= 7 T comp.
k= 8 T comp.
k= 3 T comp.
ke 10 T comp.
k= 11 T comp.
k= 12 T comp.
k= 13 T comp.
kw 14 T comp.
k= 15 T comp.
k= 16 T comp,
k= 17 T comp.
k= 18 T comp.
k= 1 Q comp.
k= 2 Q comp.
k= 3 Q comp.
k= 4 { comp.
k= 5 Q comp.
k= & O comp.
k= 7 Q comp.
k= 8 Q comp.
k= 8 Q comp.
k=10 Q comp.
k=11 ¢ comp.
k= 12 G comp.
k= 13 C comp.
k= 14 Q comp.
k= 15 Q comp.
k= 16 Q comp.
k= 17 Q comp.
k= 18 Q comp.

Ps comp. Taylor
Taylor test=
-

ke« 1 U comp.
k= 2 U comp.
k= 3 U conmp.
ke 4 U comp.
k= 5 U comp.
k= & T comp.
k= 7 U comp.
k= 8 U c¢omp,
k= 9 U comp.
k= 20 U comp.
k=11 U comp.
km 12 U comp.
k=13 U comp.
k= 14 U comp.
k- 15 U comp.
k= 16 U comp.
k= 17 U comp.
k= 18 U comp.

Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylox
Taylor
Tayler
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylar
Tayloxr
Taylor
Taylor
Taylor
Taylox
Tayler
Taylor
Taylor
Tayler
Tayler
Taylor
Taylor
Taylor
tost=

1.0000001365859

Tayloxr
Tavlor
Taylor
Tayloxr
Taylor
Tayler
Tayloxn
Taylor
Tayloy
Tayler
Tayler
Taylor
Taylow
Taylor
Taylor
Taylor
Taylor
Tayloxr
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toat=
tast=
tagt=
tasts
taste
tast=
tast=
tost=
test=
tastm
taate
test=
tast=
tast=
tast=
tast=
teat=
tast=
Loyt
teat=
tost=
testw
taat=
tast=
tagt=
tast=
test=
teatm
taste
tast=
tasg=
test=
taste=
tast=
test=

1.0000008146154
1.0000008148154
1.0000008148154
1,0000008148)54
1.0000008148154
1.0000008148154
1.0000008148154
1.0000008148154
1.0006008148154
1,0000008148154
1,00000081468154
1.0000008148154
1.0000008148154
1.00C0008]146154
1.0000008148154
1.0000008148154
1.0000008148154
1.0000229193351
1.0000225193351
1.0000229193351
1.0000229193351
1.0000229193351
1.0000229193351
1.0000225193351
1.000022§193351
1.0000229193351
1.000022%193351
1.000022919335]1
1.0000229193351
1.0000229]193281
1.0000229193351
1.0000229193351
1.0000229193351
1.0000229192351
1.0000229193351

0.9999517248561

tastw
tast=
tast=
tasts=
tast=
test=
tast=
tastm
toste
tast=
tostw-
taste
tastm=
tost=
tost~
test=
test=
tast=

1.0004061932648
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.0004521605256
1.000452160525¢
1.0004521605256
1.0004521605256
1.0004521605256
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afaw
afa=
afam
afa=
afa=
afa=
afa=
afa=
ata=
afa=
afa=
afam=
ata=
afam
afam
afam
afa=
afa=
afam
afa=
afam
afam
afas=
afas=
afa=
afa=
afam
afia=
afam
afom
afa=
afa=
afae
afa=
afa=
afa=
afas=
afa=
afa=
afam
afawm
afam=
afa=
afa=
afa=
afg=
afa=
afa=
afa=
afa=
afam=
afa=
afaw
afa=
afa=

0.01000000Q0
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.01000C0000
¢.01000C0000
0.0100000000
0,0100C00000
0.02.0C000000
0.010C000000
0.0:0000000C
0.010000000¢
0.0100000000
0.010000000¢C
9.01000000¢0
0.0100000000
0.01000000C0
0.0100000000
0.0100000000
0.0100000000
0.0100900000
0.0100000000
0.0100000000
G.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000C00
0.G100000000
0.0100006000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000000
©.0100000000
0.0100000000
0.0100000000
0.0100600000
0,0100000000
0.0106000000
0.01000000GC
0.01p000000CC
0.0100000000
0.0100000000
0.0100000000
0.0100000000
0.0100000009
0.0010000000

k= 2 V comp.
k= 3 V comp.
k= 4 V comp.
k= 5 V comp.
k= 6 V comp.
k= 7 V comp,
k= 8 V comp,
k= 3 V comp.
k= 10 ¥V comp.
k= 21 V comp.
k= 12 V comp.
k= 13 V comp.
ke 14 V¥ comp.
k= 15 YV comp.
k= 1& ¥V comp.
k= 17 V comp.
k= 18 V comp.
k= 1 T ¢comp,
ke 2 T comp.
k= 3 T comp.
k= 4 T comp,
k=5 T comp.
k= & T comp.
k= 7 T comp.
k= 8 T comp.
k= 9 T comp.
k= 10 T cemp.
k= 11 T comp.
km 12 T comp,
k= 13 T comp.
ke 14 T comp.
k= 15 T comp.
k= 16 T comp.
k= 17 T comp.
k= 18 T comp.
k= 1 Q comp.
k= 2 { comp.
k= 3 Q comp.
ks 4 O comp.
k= 5 Q comp.
k= 6 g comp.
k= 7 Q comp.
k= 8 ¢ comp.
k= g Q comp.
k= 10 Q comp.
k= 11 G comp.
k= 1Z Q comp.
k= 13 Q comp.
k= 14 Q comp.
k= 15 Q comp.
k= 16 Q comp.
k= 17 Q comp.
k= 18 Q comp,

Ps comp. Taylor
Taylor test=

Tayler
Tayloy
Taylor
Taylox
Taylor
Tayloy
Taylor
Taylor
Tayloxr
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylox
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloz
Taylor
Tayleor
Taylor
Taylor
Taylor
Tayler
Tayler
Taylorw
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Tayler
Taylor
Taylor
tast=

1.0000001306009

tastw
taat=
tast=
tast=
tast=
tast=
test=
taste=
tagtm=
teat=
teat=
tastw
tagt=
test=
teat=
tost=
tast~
tazt=
testm
toegtm=
tast=
tagt=
test=
tast=
taest=
tastw
tagst=
tast=
tagt=
tastm
tast=
tast=
teat=
tast=
tagt=
tast=
tast=
taszst=
tast=
tast=
tast=
tast=
tast=
taste
tast=
tastw
Lest=
tast=
taate
tast=
tast=
togt=
tagtm
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0.9997487327228
0.9997487327228
0.9997497227228
0.5997497327228
0.9997497327228
0.9997487327228
0.999748T327226
0.9997497327228
0.9997497327226
0.9997497327228
¢.9997497327228
0.9997497327228
0.9997497327228
0.9997491327228
0,9997497327228
0.9997497327228
0.9997497327228
0.9999938281361
1.,00000013427348
1,0000001342738
1.0000G0G1342738
1.0000001342738
1.0000001342738
1.0000001342738
1.0000001342738
1.0000001342738
1.0000001342738
1.0000001342738
1.0000001342738
1.0000001342734
1.0000001242738
1.0000001242738
1.0000001342738
1.0000001342738
1.0000001342738
0.5999994330504
0.%999994330594
0,9999994330584
0.9999954330594
0.9999994330594
0.9998994330584
0,8999994330594
¢.9999954330594
0.,9999994330594
£.9999994330594
0.9999994330594
0.9999954330594
0,99998994330594
0.9599534330554
0.9995984330594
0.9595994330554
0.9959994330594
0.95559943305%4

1.0000001679180
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afa=
afa=
afam
afam
afa=
alam
afa=
afam
afam
afa=
afam
afa=
afa=
afaw
afaw
afa=
Afam
afa=
afam=
afa=
afa=
afa=
afa=
afam=
afam
afa=
afae
afa=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afam
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
afam
afz=
afa=
afam
afa=
afam
afa=
afa=
afa=
afa=
afa=

9.0010000000
0.0010000000
0.00100000060
0.00100000C0
0.0019000000
0.0010000000
0.0030000000
0.6010000000
0.0010000000
0.0010000000
0.0010000000D
0.0010000000
0.0010000C00
0.0010000000
0.0010000000
0.0010000009
0.0010000C00
0.0010000000
0.0010000600
0.0010000000
0.0010000000
0.001¢000000
0.0010000C00
0.0010000000
0.0010000C00
0.0010000C00
0.001000C009
0.001000CC00
0.0010000000
0.0010000000
0.0010000C00
0.0010000000
0.0010000000
©.0910000000
©.0010000000
G.0010000000
6.0010000000
0.0020000000
£¢.0010000000
©.0010000000
£.0010000000
0.00100000G0
0.0010000000
0.0010000000
€.0010000000
©.0010000000
0.0010000000
0.0010000000
0.0010000000
0.0010000000
0.0010000000
0.3020000000
0.0010000000
0.0016000000
0.0012000000
0.001C003000
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COmP»
comp.
COmp .
comp,
COmp.
Comp.
COmp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
cOomp.
comp.
cOmp .
comp.
comp.
comp .
comp.
comp .
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
somp.
comp.
comp.
comp.
Comp.
comp.
comp.
comp.
comp.
comp.
conp.
conp.
comp.
Comp.
COmp.
comp.
Gomp,
comp.
comp.
comp.
comp.
comp.
comp.
comp.

tluchack.dat Page 5

Tayler
Tayler
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylox
Tayler
Taylor
Taylox
Taylor
Taylor
Taylor
Taylox
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Tayloxr
Taylox
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloex
Taylor
Taylor
Taylor
Taylor
Taylor
Tayler
Tayler
Taylox
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tavlier
Taylor
Taylor

tast=
tast=
tautm
tast=
tastm=
tast=
tast=
teat=
Tasgt=
taagt=
tagtm=
tastm
test=
tasate
tast=
taatm=
tast=
testm
tost=
tast—
tasts
tast=
tagt=
teste=
tast=
tast~
tagh=
tast=
tast=
tagt=
test=
tast=
tagts
tagt=
tast=
tast=
tastm
tast=
tastw
tastm
tast=
tastem
test=
tast=
tast=
tastw
tagt=
tagtm
taate
tast=
taste
test=
teat=
testm
tast=
taest=

1.0004606073505
1.0004EC6073905
1.0004606073905
1.0004606073905
1.0004606073905
1.00046060733905
1.00046060739G5
1.0004606072905
1.0004606073905
1.0004606073905
1.0004606073905
1.0004606073905
1.0004696073905
1.0004606073905
1.0004606073905
1.0004606073905
1.0004606073905
0.999755%350719
0.95397562165063
0.9997562165069
0.9597562165069
0.9997562165063
0.9397562165069
0.9997562165069
0.9997562165069
0.9997562165062
0.9997562165069
0.99975621 65069
0.9997562165069
0.99975621L6506%
(.9997562165069
0.9937562165069
0.9997562165069
0.9997562165063%
0.9997562165069
0.9999987215535
1.0000000651689
1.0000000651689
1.0000000651685
1.0000000651689
1.0000000651689
1.000000065168%
1.00000006516589
1.000000065168%
1.0000000651689
1.000000065168%
1.0000000651689
1.0000000651689%
1.0000000651685%
1.000000065168%
L.0000000651685
1.0000000651689
1.00000006516385
0.99995970625528
0.9999970625528
0.9999970625528
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afam=
afam=
afa=
afa=
afa=
afas
afa=
afa=
afa=
afa=
afa=
afa=
afam
afan
afa=
afa=
afam
afam
afa=
afam~
afa=
afa=
afam
afam
afa=
afam
afam
afam
afnm
afa=
afam
afam
afam
afa=
afam
afa=
afam=
afam
afa=
afam=
afam=
afa=
afam
afam=
afae
afa=
afa=
afaw
afa=
afas=
afa=
afa=
afam
afa=
afaw=
afam

0.0010000000
0.0010000000
0.0010000000
0.0010000000
0.001000QQ00
0.0010C00000
0,0010000000
0.0010G00G000
0.0010000000
9.0010000000
0.0010000000
0,0010000000
0.00100000C0
0.0010000000
0.0010000000
0.00100Q0000
0.00010000CGC
0.06001000000
0.0001000000
0.000100000C
0,0001000000
0.0001000000
0.00010000CC
0.0001000000
0.0001000000
9.0001000000
0.00019900C0
0.00010000C0
0.00010Q00060
¢.0001000000
0.0001000000
0.00C1000000
0.0001000000
0.0C01000000
0.0001000000
0,0001000000
0.0001000000
0.0601000000
0.0001000000
0.6001000000
0.0001000000
0.0C001000000
0.0001000000
0.0001000000
0.0001000000
0.0001000000
0.0001000G00
0.0001000000
0.0001000000
0.0001000600
0.0003000000
0.000100CC00
0.0001000000
0.0001000000
0.0001000000
0.0001000000

k= 4 Q comp.
k= 5 ©Q comp.
k= & Q comp.
k= 7 Q comp.
k= § O comp,
k= O Q comp.
k= 10 Q comp.
k= 11 Q comp.
k= 12 Q comp.
k= 13 O comp,
k=14 Q conmp.
k= 15 g comp.
k= 16 ¢ comp.
k= 17 C comp.
k= 18 C comp.

Py comp. Taylor
Tayleor test=

k= 1 U comp.
k= 2 U comp.
k= 3 U comp.
k= 4 U comp.
k= S U comp.
km & 0 comp.
k= 7 U comp.
k= 8 U comp.
ke 9 U comp.
k= 10 U comp.
k= 11 U comp.
k= 12 U comp.
k= 13 U comp.
k= 114 U comp.
k= 15 U comp.
kw 16 U comp.
k= 17 U cemp.
k= 18 U comp.
ke 1 vV comp.
k= 2 YV comp.
k= 3 V comp.
k= 4 V comp.
k= 5 ¥ comp.
k= & ¥V comp.
k= 7 V comp.
k= 8 V comp.
k= 9 V comp.
k= 10 V comp.
k= 11 V comp.
= 12 V comp.
k= 13  V comp.
k= 14 V comp.
k= 15 V comp.
k= 16 V comp.
k= 17 V comp.
k= 18 V comp.
= 1 T conmp.
k= 2 T comp.
k= 3 T conp.

10:14 1997 tlmchack.dat Page &

0.9999970625528
£.9999970625528
0.99999T0625528
0.9999970625528
0.9999970625528
0.9999970625528
0.99995970D625528
0.9999970625528
0.9999970625528
0.9900670625528
0.9999970625528
0.9999570625528
Taylor tastw 0.9999970625528
Taylor test= 0,9999870625528
Tayler test= 0.9999970625528
taat= 1.00000101728C6
1.0000001181017

Taylor tast-
Taylor taste
Taylor test=
Tayleor test=
Taylor test=
Tayloer test=
Taylor tast=
Taylor test=
Taylor test=
Taylor taste
Taylor taste
Taylor teste=

Taylor test= 1.0004251912132
Tayler test= 1.0004670166177
Taylor test= 1.0004670166177
Taylor test= 1.0004670166177
Taylor tast= 1.0004670166177
Taylor tast-= 1.0004670166177

1.0004670166177
1.00046T0166177
1.0004670166177
1.0004670166177
1.0004670166177
1.0004670166177
1.0D04670166277

Taylor test=
Taylez taste
Taylor testm
Taylor taestw
Taylor tast=
Taylor tast=
Taylor tast=

Taylor tast= 1.0004670166177
Taylor taest= 1.000467016617T7
Taylor tast= 1.0004670166177

1.0004670166177
1.0004670166177
0.5997552211761

Taylor taste
Tayloer test=
Taylor tast=

Taylor tast-~ 0.5997549384811
Taylor test= 0.999754083846]11
Taylor tast= 0.9997549364811
Taylor tast= 0.9997549384811
Taylor test= 0.9997549384811
Taylor tastm 0.99%7549384611
Taylor tast= 0.99975493846811
Taylor test= 0.9957549384811
Tayler test= 0.9957549384811
Taylor tastw 0.9967549384811
Taylor test= 0.9957549384811
Taylor test= 0.8557549384811
Taylor test= 0.9%57549384811
Taylor test= 0.9997549384811
Taylor taste 0.5957549384811
Taylor test- 0.9387549384611
Taylor tast= 0.99387549384811
Taylor testw 0.9999996846707

1.0000000455702
1.0000000455702

Faylor tast=
Taylor toeat=



User gfsllfcrayza Jun 19 10:14 1997

afa=
afam
afam
afa=
afa=
afa=
afa=
afam
afa=
afaw
afa=
afaw
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
atfaw
afa=
afa=
afam
afa=
afa=
afa=
afam=
afa=
afa=
afam
afa=
afar
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afam
afpm
afam
afa=
afa=
afa=
afan
afa=
afae
afa=
afa=

0.0001000000
0.0001000000
0.0001000000
0.00010000C0
0.0001000000
0.0001600000
0.0001000000
0.0001000000
0.0001000000
0.0061000000
0.0001000000
0,0001000000
©.0001000000
6.0001000000
0.0001000000
0.0001000000
0.0001000000
0,0001.000000
©.0001000000
0.0001000000
0,0002000000
0.0001000C00
0.0001000000
0,00010000CC
0,0001000000
©.00010C0000
0.0002000000
0.0001000600
Q,0001000000
0.00010900000
0.,0001000000
0.0001000000
©.0001000000
0.0001000000
0.000010C000
0.0000100000
Q.0000100000
0.0000100000
0.0000100000
0.0000100000
0.0000100000
0.6000100000
0.0000100000
0.0000100000
0,0000100000
©.0000100000
0.0000100000
0,0000100000
0.0000100G00
0.0000100000
0.0000100000
0.0000100000
¢,0000100000
0.0000100000
£.0000100000
0.0000100000

= 4 T comp.
Xxm 5 T comp.
k= 6 T comp.
k= 7 T comp.
k= 8 T ¢omp.
k= 3 T comp.
k= 10 T ccmp.
k= 11 T comp.
k= )2 T comp.
ke 13 T comp.
k= 14 T comp.
k= 15 T comp.
k= 16 T comp.
k= 17 T comp.
k= 1B T comp.
k= 1 Q comp.
k= 2 Q comp.
k= 3 Q comp.
k= 4 Q comp.
= 5 {Q comp.
k= & ©Q comp.
k= 7 Q comp.
k= 8 Q comp.
k= 9 Q comp.
k= 10 Q comp.
k= 11 Q comp.
kw 12 Q comp.
k= 13 Q comp.
k= 14 Q comp.
k= 15 Q comp.
k= 16 Q comp.
k= 17 Q comp.
x= 18 ¢ comp.

Ps comp. Taylor
Taylor tast=

k= 1 T comp.
k= 2 U comp.
k= 3 g comp.
ke 4 U comp.
k= 5 U comp.
k= € U comp.
= 7 U comp.
ke 8 T comp-
k= 9 U comp.
k= 10 U comp.
k= 11 U comp.
x= 12 U comp.
k= 13 0O comp.
¥= 14 U comp.
k= 15 U comp.
k= 16 U comp.
k= 17 U comp.
k= 18 U comp.
ke 1V comp.
e 2 V comp.
k= 3 V comp.

tlwcheck.dat Faga T

Taylor tast= 1.0000000455702
Taylor tast= 1,0000000455702
Taylor tast= 1.0000000455702
Tayloy tesatm 1.0000000455702
Taylor tast= 1.0000000455702
Taylor test= 1.0000000455702
Taylor test= 1.0000000455702
TPaylor test= 1.0000000455702
Tayles test— 1.0000000455702
Tayloxr test= 1.,0000000455702
Taylor tesk= 1,9000000455%02
Taylor tast= 1.0000006455702
Taylor test= 1.0000000455702
Taylor test= 1.0000000455702
Taylor tadt= 1.0000000455702
Tayloer tast= 0,9999965949256
Taylor taste 0.9999965949256
Taylor tesate= 0.9999965949256
Taylor tast= 0.9999965949256
Taylor Leste 0.9999965949256
Taylor teat~ 0.9999965949256
Tayler tast= 0.9999965949256
Taylor test= 0.9999965949256
Taylor teat= 0.9999965949256
Taylor teat= ©.9959965949256
Taylor Lest= 0.9999965949256
Taylor test= 0.5999965949256
Taylor tast= 0.59999965949256
Taylor test= 0.9999965949256
Taylor test= 0.9999965949256
Taylor Ltest= 0,9999965949256
Taylor test= 0.9999365249256
Taylor test= 0.9999965949256
test= 1.00000110098T1
0.9995999846721

Taylor taste= 1.0005494896200
Tayloxr test« 1,0005391202092
Taylor tast= 1.0005391202092
Taylor tedt= 1.0005391202082
Taylor test= 1.00053812020%2
Taylor tast= 1.0005391202092
Taylor teat= 1.0005391202092
Taylor tast= 1.0005391202092
Taylor test= 1,0005391202092
Taylor testw 1.0005391202092
Taylor tast= 1.(0053912020%2
Taylor test= 1.00053%1202092
Taylor teat- 1.0005391202092
Taylor test~ 1.0005391202092
Tayler test= 1.0005391202092
Tayler test= 1.0005391202092
Taylor test= 1.0005391202092
Taylox test— 1,0005391202092
Taylor tast= 0.9997580546348
Taylor tast= 0.9997685326328
Taylor test= 0.9997685326328
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afam
afa=
afa=
ataw
afa=
afa=
afa=
afa=
afa~
afa=
afa=
afam
afa=
afam
afa=
atam=
afa=
afa=
afam
afa=
afa=
afam
afa=
afa=
afa=
afam=
afa=
afar~
afa=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
afaw
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
ata=
afa=
afa=
afa=
afa=
afa=
afa=
afam

0.0000100000
©.9000100000
©.0000100000
0.0000100000
0.0000100600
0.0000100000
0.0000100000
0.000010000C
0.00001C0000
©.0000100000
0.0000100000
0.06000100000
0.0000100000
0.0000100000
0.0000100000
0.0000100000
©.0000100000
0.0000100000
0.0000100000
0.0000100000
0.0000100000
0.000¢100000
©.0000100000
0.0000100000
0.0000106000
7.,0000100000
0.0000100000
0.000010000¢
0.0000100000
0,0000100000
0.0000100000
0.0000100000
©.0000100000
0.0000100000
0.0000100000
0.0000100000
©0.0000100000
0.00001060000
0.0000100000
0.0000100000
0.0000100000
0.0000100000
£.0000100000
6.0000100000
0.000010C000
0.0000100C00
0.0000100000
0.0000100000
0,0000100000
©.0000100000
0.0000100000
£.0000100000
0.0000010000
0.0000010000
0,0000010000
0.0000010000

k= 4 ¥V comp.
k= 5 vV comp.
k= & V gomp.
k= 7 ¥ comp.
k= 8 V comp.
k= 9 v comp.
k= 10 V comp.
k= 11 ¥V comp.
k= 12V comp.
k= 13 V comp.
k= 14 V comp.
k= 15 V comp.
k= 16 V comp.
k= 17 V conp.
k= 18 V comp.
k= 1 T comp.
k= 2 T comp.
k= 3 T comp.
k= 4 T coemp.
k= & T comp.
k= 6 T comp.
k= 7 T comp.
k= 8 T comp.
= % T comp.
k=~ 10 T comp.
k= 11 T comp.
k= 12 T comp.
k= 13 T comp.
k= 14 T comp.
kw 153 T gomp.
k= 16 T comp.
k= 17 T comp.
k= 18 T comp.
k= 1 Q conp.
k= 2 Q comp.
k= 3 Q comp.
k= 4 Q comp-
k= 5 Q comp.
k= & Q comp.
k= 7 Q comp.
k= 8 {Q comp.
k= 9 Q comp.
k=~ 10 ¢ comp.
k= 11 Q comp.
k= 12 Q comp.
k= 13 Q comp.
k= 14 Q conp.
k= 15 Q comp.
k= 1% Q comp.
k= 17 Q comp.
k= 18 ¢ conp.

Ps comp. Tayler
Taylor test=

k= 1 U comp.
k= 2 U comp.
k= 3 U comp.

tlmcheck.dat Paga 8

0.9997685326328
0,9997685326328
©.9997685326328

Taylor tast=
Taylor test=
Taylor tast=

Taylor tast= 0.9997685326328
Taylor tast= 0.9997685326328
Taylor test= 0.9997685326328
Taylor test= 0,9997685326328

0.9997685326328
0.9987685326328
0.9997685326328
0.9997685326328

Taylor teat=
Taylor test=
Taylor test=
Taylor test=

Taylor taskt= 0.5997685326328
Taylor tast= 0,9997685326328
Taylor tast= 0.9597685326328

D.9997685326328

Taylor tast=
0.9999994740634

Taylor tast=

Taylor tast= 0.%999995003721
Taylor tast= 0.9999999003721
Taylor test= 0.9999995003721
Taylor teste= 0.,9959999003721

0.9999999003721
0.999999900372)
0,9999999003721

Taylor test=
Taylor tast=
Taylor test=

Taylor test= 0.9999999003721
Taylor test= 0.9999999003721
Taylor test= 0,9999999003721
Taylor Lest= 0,5999999003721

0,9999959003721
0.9999999003721
0.999995895003721
0.9999995003721
0.9999999003721
0.5999999003721

Taylor test=
Taylor tast~
Taylor tast=
Taylor teat=
Taylor taste
Taylor taat=

Taylor test= 0.9999944386767
Taylor taest= 0,9999944386767
Taylor teat= 0,9999944386767

0.999%944386767
0.9999944386767
0.9999944386767
0.9999944386767
0.9999944386761
4,9999944386767
0,9999944386767
0.9999544386767
0.9999944386761
0.99999443B6767
0.9999944386747
0,9999944386767
0.9999944386T67
Taylox test— 0.9999944386767
Taylor taat= 0.9999944386767
taste= 1.0000011270335
1.0000000826829
Taylor tast=
Taylor tasts
Taylor taate

Taylor tast=
Taylor tast=
Taylor test=
Taylor tast=
Taylor test=
Taylor test=
Taylor test=
Taylor test=
Taylor tast=
Taylor tast=
Taylor tast=
Taylor test=
Taylor tast=

1.0010518966339
1.0006858637753
1.0006858637753



!

(

afas
afa=
afam
afa=
afa=
afam=
afa=
afa=
afa=
afam=
afa=
afam
afa=
afa=
afam
afam
afam=
afa=
afa=
Afam
afam
afam
afa=
afas
afa=
afa=
afge
afa=
afa=
afa=
afa=
afam
afa=
afa=
afaw
afa=
afam=
afas
afa=
afa=
afa=
afa=
afaw
afa=
afa=
afa=
afa=
afaw
alfa=
afa=
afa=
afa=
afa=
afam
afa=
afam=

0.0000020000
0.2000030000
0.0000010000
D.0000010000
0.0000010000
0.0000010000
0.0000010000
0.0000010000
0.0000010000
0.0000010C00
0.0000010C00
0.0000010000
0.0000010000
0.000001CC00
0.0000010C00
0.000002GCO0Q
0.0000010000
0.0000010C00
0.0000010C00
0,0000010C00
0.0000010C00
0.0000010600
0,0000010000
0.000001CCO0
0.0000010000
9.0000010000
0.0000010000
0.0000010000
0.0000010000
0.0000010000
©.0000010000
0.0000010000
©.0000010000
¢.0000010000
©.0000010000
0,0000010000
0.0000010000
0.0000010000
0.0000010000
0,0000010000
0.0000010000
0.0000019000
0.0000010000
0.0000010000
0.0000010000
0.000GCLO000
9.000CC1Q000
0.00060610000
9.0000010000
0.0000010000
9,p000010000
0.0000010000
0.0000010000
0.00000100G00
0.0000010000
9.0000010000

User gfslldcrayle Jun 19
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cemp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp .
comp.
comp,
comp .
conp.
conp.
COmp .
comp.
comp.
conp.
comp.
comp .
comp.
comp.
comp.
COomp .
conp.
comp.
comp.
comp .
comp.
comp.
comp.
comp.
comp.
COmp .
COmp.
comp.
Comp.
comp.
comp.
comp.
comp.
comp.,
comp.
comp.
comp.
comp.
<omp.,
comp.
eomp,
comp.
comp.
comp.
colp.
comp.
comp.
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Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Tayler
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Taylor
Taylox
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Taylox
Taylox
Taylor
Taylor
Taylox
Taylor
Taylor
Taylor
Taylor
Taylor
Tayles
Taylor
Tayloxr
Tayler
Taylor
Tayloxr
Taylor
Tayler

tastw
taat=
tost=
tezt=
tagtm=
tast=
Ltant=
tast=
test-
tast=
test=
tast=
test=
taste
tast=
tagt=
tast=
test=
tast=
tast=
taat=
tagt=
tostw
tast=
taastm
tastm
tast=
test=
tast=
tast=
tast=
tast=
tagtm
tastm
taat=
tastw
test=
tast=
taost=
tastw
tast=
test=
taste
tost=
tast=
tagt=
test=
tast-
Tastm
tast=
Taste
Ltast=
tast=
taost=
tast-
test=

1.0006858637753
1.0006858637753
1.0006858637753
1,000685B637753
1.0006858637753
1.0006858637753
1.0006B58637753
1.0006B858637753
1.0006858637753
1.0006B58637753
1.000EB58637753
1.0CC6858637753
1.0006858637753
1.0006858637753
1.0006858637753
0.9995853027674
0.59975841705956
0.9991584170596
0.999758417059%
0.5997584170586
0,99975841705956
0.999759417059¢6
0.9997584170596
0.%997584170546
0.59997584170596
0.9997584170596
0.9997584170596
0.9997584170596
0.999758417059¢
0.9997584170596
0.5997584170506
0.9997584170586
0.59997584170596
0.9999987549011
0.5999999081724
0.9999995081724
0.5999999091724
0.99999599081724
0.5999999081724
0.9999995081724
0.9999995081724
0,9999999081724
0.5999935081724
0.9999995081724
0.9999995081724
0.9999999081724
0.999959%081724
0.9999555081724
0.9999995081724
0.9959955081724
0.9999955081724
0.9999821210629
0.9990821210629
£.9999821219629
0.9999621219629
0.9999821219629

User gfsll@crayZe Jun 1%

afa=
afa=
afa=
afa=
afam=
afawe
afom
afa=
afam
afa=
afa=
afa=
afam
afam
afam
afam
afa=
afa=
afa=
afam=
afam
afa=
afpm
afam
afaw
afa=
afam
afam
afam
afa=
afam
afaws
afam
afa=
afaw
afa=
afam
afa=
afam
. afa=
afa=
afa=
afa=
afam
afawm
afa=
afa=
afa=
afa=
afaw
afa=
afa=
afa=
afaw=
afa=
afam=

0,0000010000
0.000001Q000
0.0006G10000
0.0000010000
0.0000010000
0.0000010000
9.0000010000C
0.0000010000
0.0000010000
Q.0000010000
0.000001000C
0.00000100C00
Q.0000010000
0.00000100C0
0.060C00010C0
0.0000001000
0.0000001000
0.000Q001000
0,0000001000
0.6CC0001000
0.6000001000
0.0000001000
0.5000001000
0.0C00001000
0.C000001000
0.0000001000
0.0CCO001000
0.0C00001000
0.0000001000
0.,0000Q01000
0.0000001000
0.0000001000
0.0000001000
0.¢000001000
0.0C000001000
0,0000001000
0.0000001000
0.0000001C00
0.0000001G00
0.0000001000
0.0000001.000
0.0000001000
0.0000001000
0.0000001000
0.9000001000
0.00900001G00
0.0000001000
0.00Q0001000
0.0000001000
0.0000001000
0.0000001600
0.0000001000
©.0000001000
©.0000001000
0,0000001000
©.0a00001000
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comp. Tayleox

felefelolofotololelelalels

comp.
comp.
comp.
comp.
comp,
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.

Taylcor test=

T

HREHHRBHdddAddgdadaddddgdgdddaagaaagaagaaacdaaadg

COMP.
comp.
COmp.
comp.
comp.
COMP.
comp.
COIP.
comp.
COmP.
colnp.
comp.
comp.
COmP.
comp.
Comp.
comp.
COmp.
comp.
comp.
comp.
comp.
comp.
comp.
comp .
conp,
conp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.

0.9959821219629
0.9999821219629
0,9999821219629
0.9999821219629
0.9999821219629
D.9995B2121962%
0.9999821219629
0.9990821219629
0.9999821219629
0.9999821210629
0.9899821219629
0.999962121962%
0.9999821219629

Taylor tast=
Taylor tast=
Taylor teat=
Taylor test=
Taylor testw
Taylor test=
Taylor test=
Taylor tCaste
Taylor tast=
Taylor tast=
Taylor tast=
Tayler Teste
Taylor test=

tast= 1.0000024474996
0.9999773922282

Taylor test= 1.0036854572158
Taylor tagtm= 1.0025971074081
Taylor test= 1.0029971074081
Taylor test= 1.0029971074081
Taylor tast= 1.00299710740861
Tayler test= 1.002997107408),
Taylor tasts 1.0029971074061
Taylor testw= 1.0029971074081
Taylor tasts= 1.0029871074061

1.0029971074081
1.0029971074081
1.0029971074081
1.0029971074081
1.002997T:074081
1.0025971074081

Taylor taest=
Taylor tast=
Taylor test=
Taylor tast=
Taylon Lasts=
Taylor test=

Taylor tagst= 1.0029971074081
Taylor taste 1.0029971074081
Taylor test= 1.0029971074081

0.9976630793301
1.0013300123441
1.0013300133441

Taylor tasts=
Taylor test=
Taylor tast=

Taylor tasts 1.0013300133441
Taylor tast= 1.0013300133441
Taylor test= 1.001330013344]

1.0013300133441
1.0013300133441

Taylor tast=
Taylor taste

Taylor tost= 1.0013300133441
Taylor test= 1.0013300133441
Taylor test= 1.0013300133441
Taylor test= 1.0013390133441
Taylor testw 1.0013300133441
Taylor test= 1.00133040133441
Taylor test= 1.0013300133441
Taylor tast= 1.0613300133441
Taylor Cest= 1.0013300133441
Taylor test= 1.0013300133441
Taylor taat~ 0.9999679360965
Tayloxr tastw 0.9999752403410
Tayler teat= 0.9999752403410

0.9999752403410

Taylor test=
0. 9999752403410

Taylor teat=
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afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afar=
afas=
afna=
afa=
afa=
afam=
afa=
afa=
afa=
afa=
afnm
afa=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afaw
afa=
afa=
afa=
afa=
afn=
afa=
afa=
afa=
afa=
afa=
afa=
afam=
afa=
afa=
afa=
afam
afa=
afa=
afar
afa=
ala=
afam
afa=
afa=
afam
afa=

0.0000001000
0.0000001000
0.0000001000
¢.0Q000001000
0.0000001000
0.0000001000
0,0000091000
0.0000001080
0.0000001000
¢.0000001000
0.0000001000
0.0000001000
0.0000001000
0.00000010C0
0.0000001000
0.0000001000
0.0000001000
0.0000001000
0,000000100C
¢.0000001000
0.0000001000
0.00600001000
9.0000001000
0.000C001000
©.0000001000
0.0000001000
0.0000001000
0.0000001000
0.00000010C0
0,0000001000
£.00000¢1000
0.0000001000
0.000400C100
0.0000000100
4.0000000100
0,0000000100
©.0000000100
0.0000000100
0.0000000100
0.0000000100
0,0000000200¢
©.0000000100
0.0000000100
0.0000000100
0.00600000100
¢.00000002C6
0.0000000100
0.0000000100
0.00000Q0100
0,0000000100
¢.0000000100
0.0000000100
0.0000000100
0.0000000100
0.0000000100
0.0600000100

ke 6 T comp.
ks 7 T comp.
k= 8 T &omp.
k= 9 T comp.
k= 10 T comlps.
k= 11 T comp-
k= 12 T comp.
k= 13 T comp.
k= 14 T comp.
k= 15 T comp.
k=16 T comp-
km 17 T comp.
k= 18 T comp.
k= 1 { comp.
kw 2 Q comp.
k= 3 Q comp.
k= 4 Q comp.
k= § Q comp.
k= & { comp.
k= 7 Q comp.
k= 8 ¢ comp.
k= 9 Q comp.
k= 10 Q comp.
k=11 Q comp.
k= 12 Q comp.
k= 13 Q comp.
k= 14 O comp.
kw 15  Q comp.
k= 16 Q comp.
k= 17 Q comp.
k= 18 Q comp.

ps comp. Taylex
Taylor tast=

k= 1 T comp.
k= 2 U comp.
k= 3 U comp.
k= 4 U comp-
k= S U eonp.
k= 6 U comp.
k= T U comp.
k= B U comp.
k= 9 U comp.
k= 10 U comps
k= 11 U comp.
k= 12 T comp.
k= 13 U comp.
k= 14 U comp.
X= 15 U comp.
Y= 16 U comp.
ke 17 U comp.
k= 18 U comp.
ke 1V comp.
k= 2 ¥ comp.
x= 3 V Gomp.
k= 4 V comp.
= 5 V comp.

Tayler
Taylor
Taylor
Taylor
Taylor
Tayler
Tayloz
Taylor
Taylor
Taylozr
Taylor
Tayler
Taylor
Taylor
Tayler
Taylor
Tayloxr
Taylor
‘Taylor
Tayler
Taylor
Taylor
Taylor
Tayloer
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylox
test=

1.0000762269526

Tayler
Taylor
Taylor
Tayloxr
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayler
Tayler
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Tayloxr
Taylor
Taylor
Tayloz

taste
tast=
tast=
tastm
test=
tast=
tast=
togt~
tast=
tast=
tast=
tast=
tast=
tast=
tast=
Lest=
tast=
test=
tast=
tast=
test=
tast=
tast=
tast=
teat=
test=
tast=
tast=
tast=
tastw
tast=
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0.9999752403410
0,9999752403410
0.9999752403410
0.,9999752403410
0.$999752403410
0.9999752403410
0.999%9752403410
0.9999752403410
©.9994752403410
0.9999752403410
0.9999752403410
0.9999752403410
0.9999752403410
0,9997907432299
0.9997907832299
0.9997907832299
0.999790783229%
0,99%79076322499
0.9997907832299
£.9997907832299
0.9997907832299
0.9997907832299
0.9997807832209
0,9997907832299
0.9997967332299
0.99979078322399
0.9997907832299
0.99979Q783229%
0.9997907622299
0.9997907832299
0,9997307832299

1,0000065523513

teste=
tast=
tastm
test=
teat=
tast=
tast=
tast=
test=
taste=
taat=
tast=
tast=
taaim
test=
teat=
tast=
test=
tagtm
tast=
tast=
tastm=
tast=

1.3447566674003
1,3103065863120
1.3103065863120
1.3103065863120
1.3103065863120
1.3103065863120
1.3103065863120
1,3103065863120
1.3103065863120
1.3103065863120
1.3103065863120
1.3102065863120
1.3103065863120
1.3103065663120
1,3103065863120
1.3103065863120
1.31030656863120
1.3103065863120
1.1371569547529
1.1604740640971
1.1604740640%71
3.1604T40640971
1.,1604740640971
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afa=
afa=
afam
afo=
afa=
afa=
afa=
afa=
afam=
afa=
afa=
afa=
afa~
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afas=
afa=
afam
afa=
afam
afas=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afaw
afam=
afa=
afa=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
afam
afa=
afzm

0.0000000100
©.0000000100
0.0000000100
0.0000000100
0.0000900100
0.000000010C
0.0000000100
¢.0000000100
0,0000000100
0.0000000100
0.0000000100
0.000C000100
(.0000000100
0.0000000100
0.0000000108
0,0000000100
0.0600000100
0,0000000100
©.0000000100
0.00000001900
0.C000000100
0.0030000100
0,0000000100
¢,0000000100
0.0000000100
0.0000000100
0.0000000100
0.0000000100
0,0000000100
0.0000000100
0.0000000100
0.0000000100
0.0000000100
0.000C000100
¢.0000000100
0,0000000100
0.0000000100
0.0000000100
0.0000000100
¢.00Q0000100
0.000H0000100
0.0000000100
0.0000000100
0,0000000100
¢.00000C0100
0.0000000100
0,0000000100
0.0000000100
0.00000001C0
0.0000000100
0.0000000010
0.0000000010
0.0000000C10
0.0000000010
0.0000090010
0,0000000010C

ke § YV comp.
k= 7 Vv comp.
ke B vV comp.

k= 9 V gomp.
k= 1¢ V comp.
k= 11 Vv comp.
k= 12 V comp.
k= 13 V comp.
k= 14 ¥V comp.
k= 15 V¥ comp.
k= 16 V comp.
k= 17 vV comp.
k= 18 V comp.
k= 1 T comp-

k= 2 T cemp.
k= 3 T comp.
k= 4 T comp.
k= 5 T comp.
k= 6 T comp.
k= 7 T comp.
k= 8 T comp.
k- 9 T comp.
k= 10 T comp.
k= 11 T Comp.
k= 12 T comp.
k= 13 T COmp.
k= 14 T comp.
k= 15 T comp.
k= 16 T comp.
k= 17 T comp.
k= 18 T comp.
k= 1 Q comp.
ke 2 2 conp.
k= 3 Q comp.
k= 4 Q comp.
k= 5 Q comp.
k= & Q comp.
km 7 Q conp.
k= 8 Q comp.
k= 8 Q comp-
k= 10 Q comp,
k= 11 Q comp.
k= 12 Q comp.
k= 13 Q comp.
k= 14 & comp-
k= 15 Q comp.
k= 16 Q comp.
k= 17 Q comp.
k= 18 Q comp.

Ps comp. Taylor
Taylor tost=

ke 1 U comp.
k= 2 U comp.
k= 3 U comp.
k= 4 U comp.
k= 5 U comp.
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Taylox
Tayler
Tayloxr
Taylor
Taylor
Tayloxr
Taylor
Tayler
Tayler
Taylor
Taylor
Taylox
Tayloxr
Taylez
Tayloxr
Taylor
Taylox
Taylor
Paylor
Tayloxr
Taylor
Tayler
Tayloxr
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylor
Tayloz
Taylor
Taylox
Taylor
Taylor
Tayleorn
Taylor
Taylor
Taylor
Tayloxr
Taylor
Tayloxr
Taylor
Taylox
Taylor
Taylor
Taylor
Taylor
Tayler
tast=

0.9993970130244

Taylor
Taylor
Taylor
Taylor
Taylor

tast=
tast=
tost=
tast=
test=
taast-
tastm
tast=
tast=
tastm
tast=
tast=
tgat=
tast=
tast=
tast=
tast=
tast=
tast=
tast=
tast=
taast=
toat=
test=
tast=
tastm
teat=
tast=
tast=
tast=
taat=
taste
tast=
taat=
test=
tost=
tasgt~
toat=
test=
tast=
taat=
tagte=
tast=
test=
teat=
tast=
tast=
tast=
tastw

1.1604740640571
1.1604740640871
1.,1604740640971
1.1604740640971
1.1604740640%71
1.160474G640971
1.1604740640571
1.1604740640971
1.1604740640971
1.1604740640971
1.1604740640971
1,1604740640971
1.1604740640971
1.0000051718550
1,0000525699912
1.000052569%912
1.0000525699912
1.0000525699912
1.0000525699912
1.0000525699912
1.000G0525699912
1.0000525699912
1.0000525699912
1.0000525699912
1,0000525699912
1,0000525699912
1.0000525659912
1,0000525699912
1.0000525699912
1.,0000525695312
1.0000525699912
0.9990829358147
0.9990825358147
0.9530829358147
0.93%0820358147
0.9990029358147
0.99950828358147
0,9990929358147
0.9350829358147
0.9990829358147
0,.9990829358147
0.9990929358147
0.9990620358147
0.9990829355147
0.9990829358147
0.9990829358147
0.9990829358147
0.999%0829358147
0.9990829355147

1.0003967512070

ftast=
tast=
tast=
tastw
tast=

7.8322659778035
$.1819018619861
§.1819018629861
B.1619018619B61
$,1819018619961



gl
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ata=
afa=
afa=
afa=
afa=
afam=
afam=
afam
afa=
ala=
afa=
afam
afam
afam
afaw
afa=
afam=
afam
afam
afam
afam
afa=
afam
afam=
afa=
afa=
afa=
afa=
afam=
afam=
afa=
afa=
afaw
afa=
afa=
afa=
afa=
afam
afa=
afa=
afa=
afa=
afam
afa=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afam
afam
afa=
afa=
afa=

0.0000000010
0.0000000010
0.000G000010
0.0000000010
0.0000000010C
0.0000000010
0.0000000010
0.0660000010
0.0009000010
0.8000000010
0.0000000010
0,0000000010
0.00CO000010
0.0000000010
0.0000000010
0.000Q000010
0.0600000010
0.0000000010
0.0000000010
0,.0000000010
0.0000000010
0.G0000000L0
0.0000000C10
0.0000000010
0.0000000010
0.000QQQ0010
0.0000000010
0,.0000000010
0.0000000010
0.0000000010
0.0000000010
0.0000000010
0.0000G000C10
0.0000000C10
0.0000000C10
0.0000000010
0.0000000010
0.000000CC10
0.0000000010
0.0000000610
0.0000000C10
0.9000000010
0.000000C010
0.000000C010
0.0000000010
6.0000000010
©,0000000010
©.0000000010
0.0000000010
0.0000000010
0.0000000010
0.0000000010
0.0000000010
0.0000000010
0.000C0G00L0
0,000C0C0010
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COmP.
comp.
comp.
COmp.
comp.
comp.
comp.
Comp.
comp.
comp.
comp.
comp.
comp .
comp.
comp.
comp.
comp.
<omp,
comp.
comp.
COmp.
comp.
comp .
comp.
comp,
comp.
comp.
comp.
comp.
comp .
comp .
comp.
comp.
comp.
comp .
comp.
comp .
comp.
comp.
comp.
comp.,
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp.
comp,
comp.
comp.
comp.
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Taylor
Taylor
Taylor
Taylox
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylox
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Taylex
Taylor
Taylor
Taylor
Taylor
Tayloxr
Taylor
Taylor
Tayler
Taylor
Tayloxr
Taylor
Taylor
Tayloxr
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Tayler
Taylor
Tayler
Tayvloer
Taylor
Taylor
Taylor
Taylor
Taylor

taatw~
tast=
tost=
tastm
teat=
tast=
teat=
tastw
teat=
tostm
teat=
tastw
teat=
tastm
tastm
tastw
teat=
tast=
toagt=
tast=
tast=
tast=
tast=
tagt=
taste
tagt=
test-
tast=
tegt=
taste
tagt=
tagt=
test=
tagl=
tast=
tast=
test=
taste
test=
test=
test=
tast=
test=
test=
taste
taste
taatm
tast=
test=
test=
tagtm
tastw
tast~
tegt=
toat=
taatw~

8.1819018615B61
8,1819018615861
8.1819018615861
8.18159018615861
8.181%9018619861
8,181460186198¢61
B8,1819018619861
8.1815018619861
B,1819018619861
6.1815018619861
8,1815018619861
8.1615018619861
B8.181501B629861
6.3077206161025
6.96840147008458
6.9840147008458
6.0840147008458
6.9640147008459
6.9840147008458
6.9640147008458
6.96840147008458
6.984C147008458
6.98401470084538
6.9840147008458
6.9840147008458
6.9840147008458
6.9840147008458
6.59840147008458
6.9840147008458
6.9640147008458
6.9840147008458
0.9586944953887
0.9991971470146
0.9991971470146
0.9991971470146
0,9991971470146
0.9991571470146
0.9991571470146
0,999197147014s
0.9991971470146
0.9991571470146
0.9991871470146
0.9991971470146
0.5991971470146
0.9991971470146
0.9991971470146
0.9991971470146
0.9991971470146
0.999197147014%6
0.9826753974247
0.9826753974247
0.9826753974247
0.8826753974247
0.,9826753974247
0.9826753974247
0.9826753974247
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afam=
afa=
afam
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afa=
afaw.

0.0000000010
0.0000CC0010
0.0000000010
0.0000000Q10
0.0000C000L0
0.000CCCOQLD
0.000C0000CL0
0.0000000010
0.000CGC000L0
9,00000000)10
0.0006000010
0.0000000010
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B Q comp.

9 Q comp.
10 Q comp.
11 { comp.
12 Q comp.
13 Q comp.
14 Q comp.
15 Q comp.
16 O comp,
17 Q comp.
pE:3 Q comp.

comp. Taylor

Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Taylor
Tayler
Taylor
Taylor
Taylor
tast=

taatw G.9826753974247
tastw 0.9B826753974247
teat= 0. 9826753974247
tast= 0.9B826753974247
taat= 0.9B26753974247
tastw 0.9826753974247
tastw 0.9826753974247
test= 0.9826753974247
tast= 0.9826753574247
tast= 0.9826753974247
tast= 0.9826753974247
1.0021015003357
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program adtime

raal xold,xnow,dt,a,afa
afa=0.02

dtwz

a=0.3

XnoW=3

ARA=ENOW

aa=a

call ttt(a,dt,afa)
wWeaka

print *,‘a= *,a
print *,fwm ', w
call adttt{a,dt,afa)
ymakaa

adtime.f Paga 1

print *, ¢
print *,’w,v= 7 ,w,¥v
stop

end

subroutina ttk {a,dt,afa)
real xeold,a,xnow,dt, afa, xtan
logical forward

data forward/.true./
XnOwW=3 . *a

xold=xnow

do iml,5

Xtanma

if (forward} then
xnow=xold+dt*xten
forward=.falsa.

alse
xtan=xold+2*dt*xten

xold=xnowtafa* {xcld-2+xnow+xten)

XNow=xtan
endif
a=4,*xnow
enddo
returm
end

[tR+]

subroutina adttt{a,dt,afa}
raal xold,a,dt,afa,xnow,xten
print *,'afa= ‘,afa

xold=0,
xnow=0,
xtan=0,

do im5,1,-1
Znow=4, *a+inow

if {i.ne.l} then
xtan=xnow
xnow={1-2,%afa}*xold
xtan=afa*xold+xten
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xold=afa¥*xold
xoldmxtentxold
xtan=2*dt*xten
print *,’1lst xten= *,xten

alse

xcld=xnowtxold
xten=dt*xnow

print *,72nd xten= ', xten
*now=0.

andif

a=xten

anddo

xnow=xold+xnow

a=5 ., *xnowta

print %, 'z, x¥now= ', a, xnow
return

and

adtime.f Paga 2
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cons eigen  gausl3  gfest gridnl  Mintgrt invintx lgndr
Mmatrix mtxmlp mtxprt Mpmatrx Mprexp rstran  Msfedrg Msiimpl
sortml trandv  tranrs  transr  tranuv  trangra uzmean Mvstruc
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cons eigen  gausl3 Lgridnl Lintgrt invmix lgndr  Lmatrix
mtxmlp mtxprt Lpmatrx Lprexp tstran  Lsfedrg Lsiimpl sortml
trandv  tramrs  transr  tranuv  trangra  uzmean Lvstruc
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cons eigen gausl3 adLgridnl adLintgrt invmtx

lgndr  adlLmatrix  mitxmlp mtxprt adLpmatrx  adLprexp
adrstran adLsfedrg adLsiimpl . sortml adtrandv adtranrs
adtransr adtranuv adtrangra uzmean adlLvstruc

1£
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a0

2] o0 60n ODﬂhﬂﬂﬂbﬂﬂ

(2]

o0 Gon0

program gfestx_tim
Glebal ForeCaST Dry(x) Tangent Linear Model

include *../include/param.h?
inelude 7../include/const.h’
include *../include/gridtim.h'
include 7../include/gridtlm?.h’
include ?,./includesspec.h’
include ’../include/spec®.h’

character®l bas_tmpf_need

dimension ut{nx, lev,my),vt{nx, lev,ny), te{nx, lev,my)
>, pt{nx,my},qt(nx, Lev,my)

dimension ut(nx, lev,my), vt9(nx, lev,my) tt9(rx, lev, my)

>, pt9(nx,=ny) qtoinx, Lev,my)

dlmenswn ut®9(nx, lev,my), vt99(nx lev,my}, tt92(nx, lev,my)

>, ptW(nx,my),th(nx Lev,my)

dimension utdiff{nx, lev,my), vtchff(nx lev,my), tediff(nx, lev,my)
>, ptdiffi{nx,my), qtchff(nx lev,my)

dlmenswn x{nx* lev¥my*4+nx*my) , xx9(nx*lev*my*d+nx*my)

>, XKPP{nx*l ev*my*4+nx*my)

legical jo units:

-

input namelist file = ‘namlsts’
spectrum coeff output file='bspt??/
12: filist

w

get moedel constants

call cons
read in initial data and prepare for initialization/forecast
set Up Basic state

call grossby(nx,my, lev,sinl, tmean?,ut?,vt9,t19,qt9,pt?
* sig, ptnp,pk9,pk29 plt9 tr'ef9 capa,cosl}

set up perturb field

call perturb(nx,my,lev sinl,tmean?, tmean

*y ptY,pk?,pk2?, tt9
» ut,vt, tt,qt,pt,sig, ptop
*, pk,pk2,plt, tref,capa,cosl)

print ¥, ‘finished setting initial field’
time integration
INPUT: ut,vt,tt,pt,qt
OUTPUT: ut,vt,tt,pt,qt

bas_tmpf_need='y’

HEE
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call Mintgrt(ut®, vt9,tt9,pt?,qt9, bas_tmpf_need)
call Lintgrt(ut,vt,tt, pt,qt)

call trnv2x(ut?,vt?,tt9,pt9,qt9,nx, Lev, my, xx9)
call trov2x(ut,vt,tt, pt, qt, nx, lev,my, xi)

read(53, rec=1)ut?, vt9
read(54, rece1)tt?,qt?, pt?
read(51, rec=1)ut,vt
read(52, rec=1)tt,qt,pt
bas_tmpf_need='n’

afa=10
do ia=10,1, -1
afa=afa*0.1

do j=1,my

do is1,nx

do k=1, lev

ut®9{i, k, j)=ute(i,k, jy+afa*ut(i,k, j)
VeI E, Kk, ) RvtR(i k, jyrafarvt(i,k, 1)
tt99¢i, k, )=tt9(i, k, D+afa*eli, k, 1)
qt®e(i, k, )=qteci k, j)rafavqe(i,k, )
enddo

pt99(i, jy=pt9(i, j)+afa*pt(i, )
enddo
endde

call Mintgrt(ut99,vt?%,t199,pt29, qt99,bas_tmpf_need)
call trav2a(ut99,ve99, tt99, pt9?, qtP?, rix, Lev, my, xx9%)

call Taylor_test(xx99, xx%, xx n, lev,my afa)
call Taylor_test u(xx9%,xx9,xx,nx, lev my, afa)
call Taylor_test_v(xx99,xx9,xx,nx, Lev,my, afa)
call Taylor_test_t(xx99,xx%,xx,nx,lev,my,afa)
call Taylor_test_g(xx99,xx9, xx,nx,lev, my,afa)
call Taylor_test_ps{xx99, xx%, xx,nx, lev,my,afa}

if (ia.eq.10) then

itaue=taue*3600. /dt+0.001
nrec_f=itauet+1.00M1

print *,’nrec_f= ’,nrec_f

read(53, rec=nrec_fiut?, vty

read(54, rec=nrec_f)tt9,qt?,pt®

do J=1,my

do i=1,nX

do k=1,lev

utdiff(i,k, P=ut99(i,k, [)-ut®(i, k, 1)
vidiff(i, k, J)=ve99(i,k, ] )-vt9(i k, )
tediff(i, k, jy=tt99(i,k, j)-tt9Ci, k, j)
qtdiff(i, k, jy=qt9?(i,k,jy-qt90i,k, i)
erxido

ptdif (i, jr=pt?oi, j)-ptoCi, )
enddo

enddo
write{73) utdiff,vtdiff
write(74) ttdiff,qudiff,ptdiff
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read(53, rec=1)ut?, vt9
read(54, rec=1)tt9,qt9,pt?
endi f

enddo
stop
end

L+

subreutine trovax(ut,vt,tt,pt,qt,nx, lev,my, X3

Transfer variables to vector form
vi,v2,¥3..0., =mmmmmmn > X(v1,v2,¥3....0 b]

IHPUT: ut,vt,tt,pt,qt
’ OUTPUT: X (Vector Form)

npOoDODo0Oo0o0o

dimension utinx, lev,my},vti{nx, Lev,my), tt(nx, lev, my}
», i ol *fl:t\((l::&l:\'.ﬁ!x).gt(nx,mw

real x(nx*le +nx*my

do k=1, lev

da j=1,my

do i=1,nx

idx_ut=i+(j-1}*nx+(k-1 e
idx_vt-—i+(j-1)*nx+(k-1)*nx+nx*tev*my
i;lx_tt=i+2]-—1):nx+(k;‘lll )mng*lev"my*z
jdx_bt=i+(j- 1) ¥*rienacle

feb_qt=i+¢] =1 nek(k-1 YRnxHnA® Levimy® 3+natmy
x(idx_ut)=ut(i Kk, j}
xCid_vey=vidi,k, 1)
*idx_ttd=te(i k, I}

K iee_pt)=pt(i, i3

xg‘iigx_qthqt(l,k,j)

enddo

enddo

endde

return

end.

[z 3]

subroutine Taylor test(x99,x%,X,nx, Lev,my,afa}

real x(nx*Levtmy Genxmy) , X9 (nx* Lev¥my*4+ructory)

>, XFPCnN* Lev*my*d+nx*my)

x59_x9_length=0.

x_length=0.

do idx=1,nx*lev*my*4+nx*my
x99_x9_Length=x99_x9_length (x99 idx}-x9( jdx))**2

x_length=x_length*(afa*x( Fdx )2

endda '
tay_test=sqrt(x99__x9_length)/(sqrt(x_length))
write(26,10) afa,tay_test .

10 format(ix,fafa= /,f12.10,4x, 'Taylor test= ¢, f20.13)
return
end

subroutine Tayler_test_u(x99,x9,x,nx,lev,my,afa)
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real x{nx*levmy*4+mcimy ), x9(rck Lev my*4-+nx*my)

>, K99 Lev my*&+nx*my)

x99_x%_length=0.

x_length=0.

do k=1,tev

do idx=1,nx*k*my
%99_x9_length=x99_x%_length+{x99( jox)-x9Cidx) )**2
x_L ength=x_Llength+{afa*x( jdx))**2

enddo

tay_test=sqrt(x99_x9_length)/(sqrt{x_iength))

wurite(24,10) afa,k, tay_test

10 format(1x,’afas /,£12.70,4x, k= /,i2,3x

>, U comp. Taylor test= ’,f20.13)

*x99_x9_length=0.

x_tength=0.

endde

return

end

[x s ]

subroutine Taylur_test_v(x'?';,x9,x,nx,lev,my,afa)
real x(rockbevrry*Enctmy ), XF(rock Levrmy*4+rockmy)
>, X9 rx* LevEmy*d+nx*my)
x99_x9_length=0.
#_Length=0.
do k=1, lev
do idx=ny*Levmy+t, nx*my*k+ (nx* Lev*my)
x99_x9_Llength=x99_x9_Length+(x99(1 di)-xQCidx) Y2
®_kength=x_length+{afa¥x{idx))**2
enddo
tay_test=sqrt{x99_x9_length)/(sqrt(x_length))
write(26,10) afa,k, tay test
10 format{1x,‘afa= !,12.10, 4x, k= 1,12,3x
>, 'Y comp. Taylor test= r, f20.13)
x99_x9_length=0.
%_length=0.
enddo
return
end

subroutine Taylor_test_t(x99,x%,x,nx, Lev,my,afa)
real x(nx*lev*my*4+nx*my),x9(nx*lev*my*4+nx*my)
>, XF9 Cnx* Lev*my*4+nx*my)
x99_x9_tength=0.
x_length=0.
do k=1, lev
do idx=mx*levimy*2+1, nx*my*k+(nic lev*my*2)
X99_x9_Llength=x59_x2_Length+(x99(idx)- w@(idr))**2
x_length=x_length¥ (afa*x{Tdx))**2
enddo
tay_test=sqrt (x99 _x9_length y/(sqrt(x_length))
write(26,10} afa,k,tay_test
10 format{lix,’afa= /,£12.70,4x,"k= ,i2,3x
>, T comp. Taylor test= /,f20.13)
X99_x%_length=0.
*_length=0.
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enddo
return
end
c
subroutine Taylor test_g(x99,x9,x,nx,lev,my,afa)
real x{nx*lev¥my*4+nx*my), x9(nx* lev*my*4+nx*my)
>, KPP Lev* my*4-+noctmy )
Tdx_i=nx*Lev*my* 3+nx*my
x99 _x9_length=0.
x_length=0,
do k=1,lev
do fdx=i dx_ 41, nx¥my*k+ich_i
x99_x9 length—x99 *9_length+{x99(idx)-x9(idx))**2
x_length=x_length+{afa*x(idx))**2
enddo
tay_test=sqrt(x99 _x9_length}/(sqrt{x_length))
write(26,10) afa,k,tay test
10 format(1x, afa= ', $12.70,4x, k= *,i2,3x
‘Q comp. Taylor test= !, f20.13)
x99 X9_length=0.
X length-ﬂ
enddo
return
end
c
subroutine Taylor_test_ps(x9$9,x9,x,nx,lev,my,afa)
real x{nx*levmy*4+nx*my), XF(nx* Levmy*d+nx*my)
>, AP2{nx* Lev my* 4 +nx*my )
X99_x_length=0.
x_length=0.
do idx=nx*lev*my*3+1,nx*my* L ev*3+nx*my
x99_x9_length=x99_x2_Llength+(x99( idx)-xF(idx))**2
x_length=x_length+{afa*x(idx))**2
enddo
tay_test=sqre{x99_x?_Length)/{sqrt(x_length})
write(26,10) afa,tay _test
10 fprmat{‘lx rafas 1 (F12.10,4x, 7P comp. Taylor test= /,f20.13)
return
end
c
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subroutine cons data rdivout9/’..sdatasrdive.dat’/
[
E*********i******************1(************************************t****‘k namel{st /modlst, ksgen,ptop,tfilt,dt,taui,taue
¢ this subroutine defines several important constants and arrays 1 . tauo, tauo_tmp, Lsimpl, [zadv, yesdia,hdi ff,hday
¢ used by the spectral forecast model. they include physical 2 , ¢kf, cka,cks,sigh, tmpf_need
¢ parameters, model vertical structure, matrix cperators used in c
c the semi-implicit algorthm, and polynomial arrays used in the namelist /filst/ ifout,pamlsts,crdate,cntri,rfile,randat,
¢ spherical harmonic transforms, 1 rvortimeut, rdivtimout, rvoradjout, rdivadjout,
c**********\t************************************************************ 1 momtlmtmp'mastlmtmp'mmadjtmp'masadjtmp
c ¢
include ’../include/param.h’ namel ist /perlist/ addperturb
include ’../include/const.hf ’ c ’
include '../include/fftcom.h’ c sig(1)=0,
c c sig(lev+1)=1.
dimension pp(19} c do 90 k=1, lev
c c dsig{k)=1./lev
character*s0 ifout,namlsts,crdate, cntrl,rfile, randat, ¢ 90 continue
rvoraut, rdivout, ocards, momt L mtmp, mast Lmtmp, c do 100 k =1, lev-1
1 momad j tmp, masad ) tmp c sigfk+1)y= sig(k)+dsig(k)
c c print *,fk=/ k+1,sigCk+1),dsig{k+1)
data pp/1000.,987,5,970.,950.,927.5,900, ,867.5,825.,767.5 c 100 continue
: 692.5,595,,480.,365. 265, ,185.,125.,80_,42.5,0.01/ c
c c CLOSE FOR REAL DATA TEST at NCAR
¢ new add DEC/26/96 at NCAR c
c c do 90 k=1, lev+1
data tmeand/ 229,25 , 209.14, 196.15, 199.12, 214.05, c sig{lev-k+2)=(pp(k)-ptop)/{ptmean-ptop)
1 217.82 , 227.33 | 236.96, 247.70, 258.23, 266.92, € print *, sig{lev-k+2)
2 273,94, 279.79 , 283.94, 2B7.66, 290.40, 291.83, ¢ 90 continue
3 292.08/ do 100 k = lev,1,-1
data sig/0.000C00,0.015947,0.039867,0.071761,0.111628,0, 159448, dsig(k)= sig(k+1} - sigtk)
1 0.215282,0.279070,0.350831,0.435382,0.527741,0.622923, 100 continue
2 0.715947,0.801827,0.875581,0.932226,0. 966777, 0. 989349, c
3 1.000000/ capa= 1.0/3.5
c rgas= capa*cp
data cp/1004.24/, rad/6.371eb/, omega/7.292e-5/, grav/9.B80616/ pi = 4.0%atan{1.0)
*, taui/9%.0/, taue/120.0/, tauo/6.0/, dt/900.0/, tfilt/0.02/ radsq= rad*rad
*, ptopf0.1/, ptmeans?/500.07, tmeans/lev*30D._/, ksgeo/0/f c
*, hfilt/1.5e15/, ckf/1./, cka/0.025/, cks/0.25/, sigh/0.7/ open (unit=12,file=’../filist/
*  ptmean9/1000. /7 hday/1./ 1y form=! formatted’)
g read {12, filst,end=1102
data lsimpl/.true./, lzadv/.true./, yesdia/.true./ c
*, hdiff/.true./, rsert/.false./ 110 continue
c c
data namlsts/7../namlsts’ / print filst
data cntrlsf .. fentrl! / <
data rfile/’../rfiler / ¢ read namelist for model parameters
data ocards/’../ocards’/ c
c open (unit=1,file=pamlsts, form=! formatted?’)
character*sD rvortimout, rdivtimout, rvoradjout, rdivadjout c
data rvortlmout/?’../data/rvortim.dat’/ read (1,modlst,end=120)
data rdivtimout/’../data/rdivtim.dat’/ c
data rvoradjout/’../data/rvoradj.dat’/ 120 continue
data rdivadjout/’../data/rdivad].dat’/ [
5 open{19,file=’,./perlst’, form=/ formatted’)
character*s0 rvorout,rdivoutd read(19,perlist, end=111)
data rvorout9/’../data/rvor?.dat’f 111 continue
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open (unit=2,file=crdate,form=’formatted’)

read (2,%00) idtg
900 format(i8)

¢
ekf=ckf 86400,
cka=cka/86400.
cks=cks/86400.
hfilt=1.0/{2%.*3600%hday*( {jtrun®(jtrun+t1})/radsq)**2)
e

print modlst
c read file of output directives specifying desired output
c fields.
t
open (unit=4,file=ocards, form=’ formatted?)
c
do 80 k=1,1000
numout= k
read (4,800,7ostat=io) outdir{numout}
800 format (al2)
if {ie.ne.) go to 8BS
if {outdir(numout}.eq.’nomodata’) go to B5
80 continue
85 pumout= numout-1
print *,¢ cons outdir(1)=',outdir(1),’ numout= ', numout

=
¢ build pointer arrays for locating zonal and total waverwmber
¢ values in the one-dimensional spherical harmonic arrays.
c
calt sortml (jtrun,mimax,msort,lsort,mlsort)
t
do 150 ml = 1, mimax
rib = lsort{ml)
m = msort{ml)-1
rlme rl-1.0
if (msort{ml).eq.1) rm= 0.0
if (lsert(ml).eq.1) rim= 0.0
eps&{mid= rl*rim/radsq
cim{ml)= rm
156 continue

¢
c. gaussian guadrature weights and latitudes
c

one = 1.0

onems -one

call gausi3 (my,onem,one weight,sinl}
c

. my2= my/2

edir$ ivdep

do 180 j = 1, my2
sinl (my+t-j) = -sink({j)
weight(my+1-7i= weight(j)

onecos(j) = 1.0/¢1.0-sinl(])*sinl{j))
onocas{my+1-j)= onocos(j}
cosl(]) = 1.0/sgrt{onocos{j))
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noo

o oo on o el ¢} oo onNoO0

;]

cosl{my+1-1) = cost(])
180 continue

define coriolis parameter for each latitude

do 190 j=1,my
cor(])= 2.0*cmega*sinl(j)
190 continue

initialize ifax and trigs for rfftmlt routine
call fftfax (nx,ifax,trigs)
define associated legendre polynomials and their derivatives

call tgndr (my2,jtrun,mlmax,mlsort,sinl,pely,dpoly)

open outfile(input) file

lenout={mlmax*2*lev*3)*8
open{11,file=ifout, form=‘unformatted’,access='direct’,
1 recl=lencut,status=‘unknown’)

lenspecalspec*8
open{hl, file=rfile, form='unformatted’,access='direct’,
1 recl=lenspec, status="unknown’)
open{42, file=entrl,status='unknoun’)
if(taui.eq.0.)then y

itaui=taui+0.001

Write(42,/¢218)’ yitaui

rstrt=.false.
else

read(42,/(218)*yitaul

rstrt=.true.

taui=float(itaui)

pl"il"lt *’J****** restart taui=',taui,‘ Hkkkkkhkr
endif

nx levmyB=r* Lev¥my*8
nxlevmy8_2=nx*|ev*my*g*2
ruclevimy8_3=nx* | ev¥my* 8% 2 +rckimy* B
open(&7, file=randat, form='unformatted’ , access="direct’,

1 recl=nxlevmy8,status=‘unknoun’}

open(22, filesrvortimout, form=’unformatted’,access="direct’,
> recl=nxlevmy8, status=/unknown’>

open(23, file=rdivtimout, form=‘unformatted’  access='direct’,
> recl=nxlevmy8, status=’unknouwn’}

open(32, fite=rvoradjout, formsfunformatted’ ,access='direct’,
> recl=rxlevmy8, status=’ unknouwn’}

open(33, fileardivadjout, form=funformatted!  access='direct’,
> recl=nxlevmy8, status='unknown’}

open( 24, file=rvorout9, form=’unformatted’,access="direct’,
> recl=nxlevmy8, status='unknown’}
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open(25, file=rdivout9, form='unformatted’ ,access='direct!,

> recl=nxtevmy8, status='urknown!)
open(26,fite=’../data/tlmcheck.dat’, form=! formatted’,
> status='unknown’)

open(51, file=’, . /data/momtimtmp’ , formFfunformatted’
>, access="direct’,recl=rxtevimyd_2,statUs="unknown')
open(52, file=’../data/mastimtmp’  form='unformatted’
» access='direct’  reclanxlevmyd_3,status='unknown’)
open(bi, file=’ .. sdata/momad}tmp’ , form=’unformatted’
>, access='direct!,recl=nxlevimy8 2,status=/unknoun’)
open(62, files! .. /data/masadjtmp’ , forre’ unformatted’
> access='direct’  recl=nxlevmyB_3,status='unknown’)

>

open(53, file=!,  /data/momtmp®’ , form=funformatted’
Py access='direct’  recl=nxlevmy8_2,status=’unknonn’}
open(54, file='../data/mastmp?’ , form=*unformatted”

> access='direct’, recl=nxlevmy8_3,status=‘unknown’}

CLOSED on DEC 1995 at NCAR

set REAL data filefs name

open(55,file=’/tmp/chtseng/datal01600/s1gful .dmsdat’,
> form=*unformatted’ ,status=‘old’)

ODUTPUT data file’s name

open{61, file=’stmp/fchtseng/dytst/data/divgout .gadat’,
> form="unfermatted’ ,status='unknown’}

open(62, file=*/tmp/chtseng/dytst/data/dragout,ggdat’,
» form=/unformatted’ ,status=/unknown’}

open(63,file=’/tmp/chtseng/dytst/data/geopout .ggdat’,
> form='unfoermatted’ ,status=‘unknown’)

open(b4, file=? ftmp/chtseng/dytst/data/out24 . ggdat’
> form=‘unformatted’,status=‘unknown’)

open(65, file=!/tmp/chtseng/dytst/data/out2d. gydat’,
> form=’unformatted’ ,status='unknokn’)

open(66, file='/tmp/chtseng/dytst/data/outsigse.ggdat!,
> form=/unformatted’  status="unknoun’)

open{67,files’ ftmp/chtseng/dytst/data/shumout.ggdat’,
> form=*unformatted’ status=‘unknown’)

open(68, file='/tmp/chtseng/dytst/data/sigfulo.ggdat’,
> form=funformatted’ ,statuss’unknown’y

apen(&9, file=! /tmp/chtseng/dytst/data/surfout.ggdat’,
> form=funformatted’ ,status=/unknown’}

open{70,file=//tmp/chtseng/dytst/data/tempout .ggdat’,
> forn="unformatted! , status='unknown’)

open{71,file=’/tmp/chtseng/dytst/data/vortout.ggdat’,
> form=unformatted’  status='unknoun’)

open{72,file=’/tmp/chtseng/dytst/data/windout.ggdat’,
> form=/unformatted’,status=‘unknown’}

return
end
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subroutine gausl3 (n,xa,xb,wt,ab)

t
¢ weights and abscissas for nth order gausstan quadrature on (xa,xb).
¢ input arguments
¢
c n -the order desired
¢ xa -the left endpoint of the interval of integration
¢ xb -the right endpoint of the interval of integration
C output arguments
¢ ab -the n calculated abscissas
¢ Wt -the n calcutated weights
c
implicit double precision {a-h,e-2)
<
real ab(n) ,wt(n),xa,xb
c
¢ machine dependent censtants---
¢ tol - convergence criterion for double precision iteration
¢ pi - given to 15 significant digits
¢ cl - 1/8 these are coefficients in mcmahon®s
c c2 - -31/(2*3*8**2) expansions of the kth zero of the
c 3 - 3779/(2¥3*5*B**3) bessel function JO(x) (ef. abramowitz,
¢ ch - =-6277237/(3*5*7%8**5)  handbook of mathematical functions).
c u - (1-(2/piy*™*2)/4
c

data tol/1.d-14/,pis3.14159265358979/,u/ . 148678B16357662/
data c1,c2,c3,¢c4/.125, - .0B0729166666667 , .246028645833333,
1 -1.82443876720609 /

maximum rumber of iterations before giving up on convergence

Ll +]

data maxit /5/

arithmetic statement function for converting integer to double

00

doli(i) = dble(float(i)}

ddif = .5d0*{dble{xb)-dble{xa))
dsum = .5d0*(dble({xb)+dble{xa))
if (n gt. 1) go to 101
ab{1) =
wt(i) = 2.*dd:f
go to 107
101 continue
nnpl = n*{r+1)
cond = 1./sqrt¢{.5+float{n) y**2+u)

lim = n/2
¢

do 105 k=1, lim

(float(k)- 25)*pi
blsq = 1./(b*b)

c
c rootbf approximates the kth zero of the bessel function JO(x)
c

rootbf = b*(1.+bisg*(ci+bisg*(c2+bisq*(c3+bisqrc4))))
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c initial guess for kth root of legendre poly p-sub-n(x)

“

dzero = cas(reotbf*cond)
do 193 i=1,maxit

¢
dpm2 = 1.d0
dpm] = dzero
c
c recursion relation for legendre polynomials’
c
do 102 m=2,n
dp = (dbl1(2*nn 1y*dzero*dpml-dbt i (hn-1)*dpm2)/dbl i (nn)
dpm2 = dpm
dpml = dp
jo2 continue
dtmp = 1.d0/(1.d0-dzero*dzero)
dppr = dbli(n)*{dpm2-dzero*dp)*demp
dp2pri = (2.d0*dzero*dppr-dbl i (nnp1)*dp)*dinp
drat = dp/dppr
c
c cubicalby-convergent iterative improvement of root
¢

dzeri = dzero-drat*(1.d0+drat*dp2pri/(2.d0*dppr)}
ddun= dabs(dzeri-dzero)
if (ddum _le. tol) go to 104
dzero = dzeri
103 continue
print 504
S04 format{1x,’ in gausl3, convergence failed’)
104 continue
ddifx = ddif*dzero
ab(k) = dstum-ddifx

wt(k) - 2.d0*(1.d0~dzero*dzero)/ (dbl i (ny*dpm2)**2*dd1 f
i = n-k+
ab(i) = dsumtddifx
Wi(i) = wt(k)
105 continue

c
if (mod(n,2) .eq. 0) go to 107
ab(lim+1) = dsum
nml = n-1
dprod = n
do 106 k=1,nm1,2
dprod = dbl1(nm‘l ky*dprod/dblicn-k}
106 continue
wt{lim+1) = 2.d0/dprod**2%ddif
147 return
end
c
[~
subroutine lgrdr (my2, jtrun,mimax,mlsort,sinl,poly,dpoly)
[
¢ generate |legendre polynomials and their derivatives on the
¢ gaussian latitudes
g ***{nput***
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c
¢ my2: number of gaussian latitudes from south pole end equator
¢ jtrun: zonal wavenumber trumcatfon Limit
c mimax: total number of triangular truncation spherical harmenics
¢ mlsort: pointer array of 1-d indexs at functions of zonal and
¢ total wavenumbers
¢ sinl: sin of gaussian latitudes
c
c ***output***
[~4
c poly: associated legendre coefficients
c dpoly: d{poly)/d(sinl)
E sl e dedr e v e e g ke s v e Sl e e e e ek ek ok e ook d ok ook AR gk S A R R e Rk ok ek ek
[~
¢ ref= belousov, s. L., 1962= tables of normalized associated
c legendre polynomials. pergamon press, new york
c
dimension poly(mlmax,my2},dpoly(mlmax,my2),sinl{my2}
*, mlsort(jtrun, jtrun}
¢
parameter (jtrunx= 100}
dimension pnm( jtrunx+1, j trunx) ,dpnm{ j trunx+1, jtrunx)
c
c sinl is sin(latitude} = cos(colatitude)
¢ punénp,mpy is (egendre polynomial p(n,m) with np=n+1, mp=m+1
¢ pedmp,np+1) is x derivative of p{n,m) with np=r+1, mp=m+1
c

jtrunp= jtrun+]
do 1001 j=1,my2
xx= sinl(j)
sn= sqre(l.0-xxkaxy
sn2i = 1.0/(1.0 - xx*xx)
rt2= sqref2.9)

cl = rt2
c
pm(1,1) = 1.0/rt2
theta--atan(xxlsqrt(1 D-xx*xx))+2.,0%atan(1.0)
c
do 20 n=1,jtrun
p=n+l
fn=n
fnz = fn+ fn
fnzs = fn2*fn2
c eq 22

cl= cl*sqrt(1.0-1.0/fn2s}
3= el/sqrel fo*(fntl.0))
ang = fn*theta

s1 = 0.0
s2 = 0.0
4 = 1.0
¢S = fn
&= =1.0
b= 0.0

do 27 kp=1,np,2
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k=kp-~1
s2= s2+c5*sin(ang)y*céd
if (k.eq.n) ¢4 = 0,5%cd
s1= sl1+cé¥cos(ang}
a=a+ 2.0
b+ 1.0

II L}

fk=k
ang = theta*(fn - fk - 2.0)
= (a*(fn - b + 1.0)/(b*(fn2 - a)))*c4

cS =c5 - 2.0
27 continue
ceql9
prminp, 1) = si*el
ceq 21

pom¢np,2) = s2*c3
20 continue

do 4 mp=3,jtrunp
=mp - 1
fm= m
fmt = Fm - 1.0
fmZ = fm - 2.0
fm3 = fm - 3.0
cé# sqrr(1.0+1.0/(fm+fm)}
eq 23
prm{mp,mp) = c&*sn*pnm{m,m)
if (mp - jtrunp) 3,4,4
3 continue
nps = mp + 1

o

do 41 np=nps, jtrunp
n=np-1
fn= n
fnZ = fn + fn
= (fn2 + 1.0)/(fn2 - 1.0)
= (fmd + fr)/({fm + fn)y*(fm2 + n))
€= Sqrt((fn2+1 0y*c8*(fm3+fn) /{Tn2-3.0))
d= -sqrt(c7*c8%(fn-fmi})
e= sqrt{c7*(fn-fm)/¢frefm)}
ceql17
prm(np,mp} = c*pnminp-2,mp-2)
+ Xx*(d*pnm{np-1,mp-2) + e*prminp - 1,mp))
4% continue
4 continue

do 50 mp=1, jtrun
fi= mp=1.0

fms = fm*fm
do 50 np=mp, jtrun
fnp= np

fnp2 = frp + fnp

= (frp*fnp - fms)*(frp2 ~ 1.00/(fnp2 + 1.0)
cf= sqrt{ef)
¢ der
dprm(np,mp) = -sn2i*(cf*prm(np+1,mp) - fnp*xx*prm{ng, mp))
50 continue
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c c nv end column dimension n. on output, v
do 71 m=1,jtrun [ contains the inverse of a.
do 7t l=m, jtrun c if a is entered twice in the parameter
mi= mlsort{m,l) ¢ list, reptacing v, then on output the
poly{ml, j}= pra{l,m} c array a will contain the inverse matrix,
dpoly(ml, jy=dpnm{i,m) 4 and the original a will be destroyed.

71 continue c

dpoly(1, )= 0.0 € d

1001 continue c a real variable which on output contains the
return c determinant of a.
end c

c c ier

c ¢ an integer error flag.
subroutine invmtx {a,na,v,nv,n,d,ip,ier) c = 33 if the matrix a is singular.

c c = { otherwise,

5 c

c dimension of a{na,n),v{nv,n}, ip(2*n) ¢ entry points invmtx

¢ arguments c

c ¢ common blocks none

c ¢

¢ purpuase invmtx calculates the inverse of the input cifo if the

c matrix a using gaussian elimination with full c matrix a has a zero pivot etement {i.e., a is

c pivoting. [ singular), the message

c c *matrix singular in invmtx*

c c is printed.

c usage call invmtx (a,na,v,nv,n.d,ip,ier) [~

c c precision single

¢ arguments c

c c language fartran

¢ on input a [

c a two-dimensional variable with row dimension o

[ na and column dimension n. on input, a c

t contairs the elements of the matrix to be implicit real (a-h,o-2)

c inverted. [

c c

c na real a(na,n) ,vinv,n) .d

c an integer input variable set egual to the dimension ip(1)

c row dimension of a as declared in the c

c dimension statement of the calling program. ier =0

¢ c

c nv ¢ store a inv

c an integer input variable set equal to the [4

[ row dimension of v as declared in the do 102 J=1,n

¢ dimension statement of the calling program. ip{ijy=0

c do 101 i=1,n

G n v(i,j) = a(i, )

c an integer input variable set egual to the 101 continue

c calunn dimension of a. 102 gont}nue

[ ; = 1

c ip do 111 m=%,n

c an integer array used internally for working vmax = 0.

c storage. it must have dimension at Least do 107 j=1,n

c 2*n. if {ip())) 107,103,107

c c

C on output v c find maximum pivot element

c a two-dimensional variable with row dimension c
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c

103
106
105

106
107

108

109
110

do 106 i=1,n
if ¢iptiy) 106,104,106
vh = abs(v(i,]))
if {vmax-vh) 105,105,106
vmax =

continue
continue

iptly = k
ip(n+my = L
d = d*v(k, )
pvt = vk, 1)
if (pvt .eq. 0.) go to 114
vik, L) = 1.
do 108 j=1,n
hold = vw(k,j)
vek, [y = vl )
v(l,§} = hold/pvt
continue
do 10 i=1.n
if (i .eq. 1) go to 110
held = v(i,l}
v(i,l) =0,
do 109 j=1,n
wil, ]y = v{i,j)-v(l, Jy*hold
continue
continue

111 continue

¢ permute final inverse matrix

n

13
114
B8

(=]

centinue

return

ier = 33

print 888

format{1x, matrix singualr in invmtx’)
return

end

subroutine mtxmlp (a,b,c,im)

matrix multiply routine
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D000 O0O00O0O0D0OOC0O0

o000 CG0O D00 7]

L+

Frx{ o
a: first array in matrix product
b: second array in matrix product
im: order of matrices

FRRGUEPUTI*

c: matrix product

e e ek e st de ek e ok e o de ek ok e e e e s ey ol e e e e o ke e ek ook s e e e ek ok ek

dimension a{lm, tm},b¢im, tm),c{lm, Lm)
call zileh(c, tm*Ilm}
do 1 k=1,tm
do 1 j=1,lm
do 1 1=1,lm
1 cfi, )= e(i, Ji+ali k)*bek, )
return
end

subroutine sortml {jtrun,mimax,msert,lsort,misort)

sortml builds pointer arrays for functional dependency between
1-d spectrat index and zonal and total wavenumber indices. this
subroutine reflects the coefficient storage strategy used in the
model

ik { R

jtrun: zonal and total wavenumber limit
mimax: total number of 1-d spectral index for triangular trunc

*l’*output***

msort: zonal wavenumber as function of 1-d spectral index

lsort: total wavenumber as function of 1-d spectral index

mlsort: total wavenumber index as function of zonal and total
Wavenumber

s sk s el e e e el v e e e el o ke ok e e e 3 ok ke e e e sk ok ke e e ek e AR e e R AR A K R kg d ek Rk kek

dimension msort{mimax}, sort(mlmax}, mlsort{jtrun, jtrun}

mlx= (jtrun/2)*((jtrumt13/2)
=0

mL=

do 1 k=1, jtrun-1,2
do 1 =1, jtrun-k
ml= ml+1

mlp= ml+mtx
mlsart(m,mrk)= mip
mlsort{m,mk-1)= ml
msort{ml)=m
lsort(ml)= m+k-1
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00

oODO0O00O0COoOO00000000000000800000O0

msort{mlp}= m
Ilsort{mlp)= mtk
continue

-

ml= mlp

da 2 m=2,jtrun,2
ml= ml+1

mlsort{m, jtrun)= mt
msort{ml)= m
lsort{ml)= jtrun
continue

return

end

[y*]

subroutine trandv (jtrun,mlmax,rx, my, L1, ut, vt,u,cim
*, onhocos,poly,dpoly,vor,div)

subrautine to do grid point velocities to spectral vorticity
and divergence

wkdkk congt kekw

jtrun: zonal wavenumber truncation limit

mlmax: total number of spectral coefficients (horizental field)
nx: e-W dimension no.
my: n-w dimension no.

[l: pumber of vertical levels to be transformed
W: gaussian quadrature weights
cim: zonal wavenumber array

onocos: 1.o/(cos(lat)**2)
poly: legendre polynomials
dpoly: d{poly)/d(sin(lat))

*+*% input variables **

ut: e-w velocity component

vt: n-s velocity component
*** autput variables ww¥

ver: spectral vorticity
div: spectral divergence

Fere s o derrededr e Ao dededede dede e e e e A ek v ok e e i de i ok ek ook ke

dimension poly{mlmax,my/2) dpoly{mimax, mys2},cim{mlmax)
*, onocos{my},w{my),ut{nx, L1, my),vt(nx, LL,my},vor{mlmax,2,LL)
*, divimlmax,2, L)

include /,./include/fftcom.h’

csun inelude /.. /include/paramt.h’ .. change im, jm,mlm to nx,my,mlmax

dimension coc({nx+3,my},dd{nx+3,my}
dimension work(nx*my,2),cfac{mlmax),dfac({mlmax)

mlx= {jtrun/2Y*({jtrun+1)/2)
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£
do 30 k=1,1l1
do 23 j=1,my
cdird ivdep
do 23 i=1,nx
coli, 1}= ut{i,k,j}
dd(i, fy= vt(i,k,j)
23 continue
c

call rfftmlt({ce,work,trigs,ifax,1,nx+3,nx,my,-1)
cal b rfftmit(cd,work,trigs,ifax,1,n+3,nx,my,-1)

c
¢ to begin quadrature integral we compute contribution without
¢ adding to an existing sum

o
cdird ivdep
do 82 mi=1,mlmax
cfac{ml)= w(1)*dpoly(mL, 1)
dfac{ml)= w{1)*onocos{1)*cim(ml Y*poly(ml, 12
82 continue

ml= 0
do 62 E=jtrun-1,1,-2
cdird ivdep
doéIm=1, L
m= 2%m-1
mp= mm+1
ml= m+m?
mk= ml+mlx
vor{ml,1,k)= cfac(mb)*¢ccCmm,1)
* -ce (i, my) )-dfactml y*(dd{mp, 1)+dd(mp, my})

vor{mk,1,k)= cfac(mk)*{cc(mm,1)
* +ce{mm, my) ) ~dfac{mk ) *¢{dd({mp, 1) -dd{mp, my} }

vor{ml,2 k)= cfac{m)*(cc(mp,1)
2 ~cc{mp, my) y+dfac{ml )*{dd(mm, 1)+dd({mm,my})

vor(mk,2,k)= cfac{mk)*(cc(mp,1)
* +cc{mp, my) Y+dfac({mk)*(dd(mm, 1) -dd{mm,my) )

diviml,1,kys- cfacml}*(dd(mm, 13
* ~dd{mm, my) ) ~dfac(ml y*(cclmp, 1)+cc(mp, my))

divimk,1,k¥=- cfac{mk)*(dd{em, 13
* +dd{mm, my) }-dfac{mk)*(cc(mp, 1)-cclmp,my) )

div(ml,2,k)=- efac(ml)*{dd{mp, 1)
i ~dd{mp, my))+dfactml Y*{cc{mm, T}+cc(mm,my)) -

div(mk,2,k)=- cfac(mk)*{dd(mp,1)
* +dd{mp, my) y+dfac(mk }* ¢ cedmm, 1) ~codmm, my) )

63 continue
ml= mi+l
62 continue
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ml= mlx*2
cdird ivdep
do 64 m=2, jtrun,2
mi=ml+1
m= 2*m-1

1
vor{ml,1,k)= cfacOnl)*(ce(mm, 1)

* -cc{mm, my) ) -dfac(mt }*{(dd(mp, 1)+dd(mp, my>)
c
var(ml,2,kd= cfac{ml y*(cclmp, i)
* ~ec{mp,my) Hdfac{ml y*{dd(um, 1)+dd(mm,my}}
c
diviml,1,k)=- cfac{ml)*{(dd({mm, 1)
d -dd{mm,my)}-dfac{mlY*(cclmp, 1)+ce(mp,my) )
it
div(mt,2,k)=- efac{ml }*¢ddCmp, 1)
*: ~gd(mp, my) y+dfac{ml y*(ce{mm, 1)+ccl{mm, my)}
64 continue
c
¢ nowW do rest of guassian latitudes by adding to aceumulating
t sum
c
do 70 j=2,my/2
c

cdir®t ivdep
do 84 ml=1,mlmax
cfac(ml)= w(j)*dpoly(ml, |}
dfac(ml)= w({j)*onocos{j)*cim{ml y*poly(ml,j}
84 continue

if= my-j+1

mi=0

de 72 l=jtrun-1,1,-2
cdird ivdep

doBm=14, 1
mE 2*m-1
mp= mmt1
mb= m+m1
mk= ml+mlx
vor(mL,1,k)= vor{mt,1,k)+cfacml }*(cclmm, j)
& -cctmm, 1))-dfac{mly* (dd(mp, ] y+dd(mp, ji))
[
vor{mk,1,k)= vor{mk,1,k)+cfac{mk}*(cc(mm, j)
* +ce(m, §j })-dfactmk)* (dd{mp, j)-dd(mp, i i)}
[+
vor(ml,2,k)= vor{ml,2,k)+cfac{mt}*(cel(mp, J)
* ~celmp, 3j))+dfac{ml)*(dd(mm, j)+dd(mm, j i)}
¢
vori{mk,2,k)= vor(mk,2,ki+cfac{mk)*(ec{mp, j)
o +ce(mp, | j))+dfac{mk)*(dd¢mm, j)-dd(mm, i)}
i

diviml,1,k)= diviml,1,kd-cfac(mly*(dd¢mm, j)
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div(mk,1,k}= div(mk,1,k)-cfac(mky*{dd{mm, ]}
w +dd(mm, § j})-dfac{mk)*{ccimp, j)-ce(mp, jj))

c
diviml,2,k)= diviml, 2, k)-cfac(mty*(dd(mp, j)
* -dd(mp, } ]))+dfac{ml)*{cc{mm, j)+ceCmm, j]3)
c
div(mk, 2,k)= divimk,2,k)-cfac{mk)*(dd{mp, J)
* +dd(mp, j J} y+dfac{mk)*{cclmm, j)-cclmm, ] j )3
€ .
3 continue
ml= mi+t
72 continue
c
mb= mlx*2
edird ivdep
do 6% m=2,jtrun,2
mi=mi+1
m= 2*m-1
mp= mm+1
vor(ml,1,kd= vor{ml,1, k)+cfac(mly*¢ccCmm, j)
* ~ce{mm, j j))-dfactml y*(dd{mp, jy+dd{mp, )
¢
vor(ml,2,k)= vor¢mt,2, k)+cfac({ml)*¢cc(mp, j}
* ~cc{mp, J j)y+dfaciml y*(dd(mm, ] y#dd{am, i}})
c
diviml, 1,k)= divimt,1,k)-cfac(ml)*(dd(mm, j)
* -dd¢mm, j j))-dfac{ml)*(ee(mp, j3+cci{mp, ji))
c
divimt,2,k)= div(ml,2,k}-cfac{ml)*{cki{mp, i}
* -dd{mp, ] j) )+dfacml y*(cclom, J3+cc(mm, 1))
<
65 continue
70 continue
30 continue
&
return
end
c
c
subroutine adtrandv {Jtrun,mimax, nx,my, Ll ut, vt,W,cim
*, onhacos, poly,dpoly, vor,div)
c
¢ adjoint of trandv.f
¢ subroutine to do grid point velocities to spectral vorticity
¢ and divergence
‘C: Wk const Kiekd
[
¢ Jjtrun: zonal wavenumber truncation Limit
¢ mlmax: total number of spectral ceefficienis (horizontal field)
¢ nx: e-W dimension no.
¢ my: n-w dimension no.
¢ il: number of vertical levels to be transformed
c w: gaussian quadrature weights
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¢ poly: legendre polynomials

c dpoly: d(pely}/d{sin(lat))

k% gutput variableg *%*

ut: e-w velocity component
vt n-s velocity component

L] input Wk

vor; spectral vorticity
div: spectral divergence

etk ke e e vl el sk e vl ok s she sk skl o o A Sk ke e ok ok ook ke ke ok sk sk ke ok

OO0 aO0O00c00n0060

dimension poly{mkimax my/2) dpoly(mlimax,my/2),cim{mlmax)
*, onccos{my} Wimy) ,ut{nx, LL,my},vt{nx, 11, my) ,vor{mlmax,2, 1)
*, div(mlmax,2,1()

include ‘../include/fftcom.h’
csun include ‘../include/paramt.h’ .. change im, jm,mlm ta nx,my,mimax
dimension cc{nx+3,my) dd(nx+3,my),RECIP{NX)
dimension work(nx*my,2),cfac(mlmax),dfac(mlmax)
€
¢ Define coefficient of adjoint rfftmlit
c
RECIP(1)=1.E0/float(NX)
RECIP(2)=RECIP(1)
£0 1009 1=3,NX
RECIP{I)=1_EO0/float{2*NX)
1009 CONTLNUGE
-

mlx= (jerun/2)*((jtrun+13/2)

Begin adjoint code

onooaonao

do 30 k=1, 11
do j=1,my
do i=1,nx+3
celi, ji=0.
dd(i, j)=0.
enddo

enddo

now do rest of guassian latitudes by adding to accumulating
sum .

do 70 j=2,my/2
cdird jvdep
do 84 ml=1,mlmax
cfact{ml }= W(j}*dpoly(ml, j)
dfac{ml )= w(j)}*onocos(j)*cim(ml}*poly(ml, ]}
84 continue
ji= my-j+1

[+ I+ I v ]
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ml=mlx*2
cdir@ ivdep
do 65 =2, jtrun,2
mi=ml+1
mr= 2*m- 1
mp= mm+1
c vor{ml ;1,k)= vor{ml,1,k)+cfac{ml}*(cc{mm, ]}
c * ~ce(mm, ] j))-dfactmt Y* (ddmp, j3+dd(mp, 1j1)
cc{mm, j)=cfac(mly*ver(ml, 1, k)+cc(mm, ]}
cc{mm, j j)=-cfac(ml }y*vor{ml,1,k)+cc(mm, jj}
mp, ] y=-dfac(ml Y*vor{ml, 1, k)+dd{mp, |)
dd{mp, j j)=-dfac(ml)*vor{ml,1,k)+dd{mp, ] ]}
&
c vor{ml,2, k)= vor(ml,2,k)+cfac(mlI*(ec{mp, j)

¢ * -celmp, jj))+dfac(ml )*(dd(mm, j y+dd({mm, j j})
ce{mp, j )=cfac{mbL)*vor{ml,2, k)+cc¢mp, |)
celmp, j j)=-efacmly*vor(ml, 2, k)+ce(mp, i 1)
dd(mm, ] )=dfac{ml Y*vor{mk 2 k)+dd(mm, j)
dd¢mm, j jy=dfactml y*var(ml,2,k)+dd¢mm, ] J?

c

e diviml,1,kd= diviml,1,k}=-cfac{ml y*(ddimm, j)

c * -dd({mn, 1 ))-dfac(mt)*(ccimp, J y+cclmp, J1))
dd¢mm, j)=-cfacCml y*div¢ml, 1,k )y+dd¢mm, j}
ad(mm, j jyecfac(ml y*divimi, 1, ky+dd{mm, j j)
cclmp, j)=-dfac{ml)*div{mt,1,k)+cci{mp, )
ce(mp, § jy=-dfacCmty*diviml,1,K)+celmp, jJ)

€

[ diviml,2, k)= diviml, 2, ky-cfac{ml)*(dd{mp, j)

¢ * =dd(mp, | j })+dfac(ml Y*{cclmm, j)+cctmm, J§)3
dd(mp, ] y=-cfac(mt Y*divim!,2,k)+dd(mp, 1)
dd(mp, j j)=cfac(ml Y*divi{ml, 2, k)+dd¢mp, ]}
cc{mm, j y=dfac{ml }*div(mt,2,k)+cc{mm,])
ce{mm, j j)=dfactml y*div{ml, 2,k )+cc(mm, 1 1)

c
65 tontinue
[
c
mi= 0
do 72 L=jtrun-1,1,-2
cdird ivdep
doBm=1, 1~
mn= 2%m-1
mp= mmt]
ml= m+ml
mk= m+mlx
c vor(ml,t,k)= var{mt, 1, ky+cfacml y*{celm, j)
c -ec{mm, ] j3)-dfac{ml *(dd(mp, ] )+dd(mp, ] }))
cc({mm, ] y=cfactml)*vor{mt, 1, k)+cc{mm, j)
cclmm, j jy=-cfac{ml)*ver(ml,1,k)+ccl{mm, J])
dd(mp, )=-dfac(ml Yrvar(ml 1, ky+ddCmp, |
dd(mp, | jy=-dfactmly*ver(ml 1, k)+dd(mp, i)
[+
c vor{mk,1,k)= var{mk,1,k)+cfac(mk}*(cclmm, j)

c * +cc{mm, jj))-dfac(mk Y*{dd¢mp, jy-dd(mp, jj)}
ccfmm, jy=efac(mk)*vor{mk, 1,k)+cc(mm, j)
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0

(2]

a

cctmm, j1)=efac(mk)*vor(mk,1,k)+cc{mm, jj)
dd(mp, j)=-dfac{mk)*vor(mk,,k)+dd{mp, j)
dd(mp, jj y=dfac{mk)*vor(mk,1,k>+dd{mp, j i)

vor¢ml,2,k)= vor(ml,2, k)tcfac(ml)*(cc(mp, )
* -ce(mp, § ] +dfactmly* (ddCmm, ] y+dd{mm, j§3)
cclmp, iy=cfac(ml Yrvor(ml, 2, k)+ec(mp, J}
cclmp, jjy=-cfac(mlyY*vor(ml, 2, ki+cclmp, 13
ddtmnm, Jy=dfac(ml Y*vor{ml, 2, k)+dd(mm, |3
ddtmm, J j y=dfac¢ml y*vor(ml,2,k)+dd(mm, ] j)

vor(mk, 2,k)= vor{mk,2, ky*cfac(mk)*¢cc{mp, J)
* +oo(mp, § j) y+dfac(mk)*{dd(mm, j)-dd(mm, ji})
ce(mp, j)=cfac{sk)*vor(mk, 2, k)+cclmp, )
ccimp, jj)= cfac{mk)*vor(mk,2,ky+cctmp, ji)
dedemm, jy=dfac{mki*vor (mk, 2, ky+dd{mm, 13
da¢mm, j j)y=-dfac{mkYrvor{mk,2, k)+dd(mm, jj)

diviml,1,ky= diviml,1,k)-cfac{mly*(dd(mm, j)
* -dd¢mm, ] ]3)-dfac¢mly*(cc(mp, ] )+celmp, j 13}
dd¢mm, j)=-cfac(ml Y*div(ml,1,k)+dd(mm, ]}
dd(mm, jj y=cfac(mt)y*div(ml, 1, k)+dd(mm, ] )
cclmp, j)=-dfac(nl Y*divial,i,k)+cclop, J)
celmp, §jy=-dfactmly*diviml,1,%)+cclmp, i)

divimk, 1,k)= div(mk,1,k)-cfac(mk)*(dd(mm, J)
* +dd(mm, j j3-dfac(mky*(ccimp, Y-cc{mp, j 33
dd¢mm, j)=-cfaci{mky*divimk,1,k)+dd{mm, |}
dd(mm, ] ] )=-cfactmky*divimk, 1, k)+dd¢mm, j )
cctmp, j)=-dfac(mk)*div(mk, 1, k}+eelmp, |}
celmp, ) jy=dfactmky*divimk, 1, k)+cc(mp, j1}

diviml, 2, k)= diviml, 2, k)-cfactml }*{dd(mp, ])
* -dd(mp, ] j) )+dfac{ml ¥ (ce(mm, J)+cc(mm, jj3)
dd(mp, jy=-cfac(mly*div(ml,2,k)+dd(mp, j)
ddtmp, jjy=cfac{ml)*div(ml,2, k)+dd(mp, j}}
cclmm, j}=dfactml)*div(ml,2,k)+cclam, J)
cetmm, ] j y=dfactmly*diviml, 2, k) tce(mm, 113

divimk,2, k)= divimk,2,k)-cfac(mk)*(dd{mp, 3
* wdd(mp, j ) )+dfac{mky*¢cclmm, | }-ccmm, 113}
ddtmp, J)=-cfac(mk)*div(mk, 2,k +ddimp, J)
dd(mp, 11)=-cfactmk)*ddtmp, j | +ddimp, i1
cotmm, j)=dfac{mk)*div{mk, 2, k)+cc{mm, j)
cclmm, ] j)=-dfac(mk)*div{mk,2, k)+cc(mm, ]}l

73 continue
mi= mi+l
72 continue

70 continue

Redefine const

do 82 ml=1,mlmax

User gfsilacray2e Apr 26 04:05 1997 gfslib.f Page 16

cfactml)= w(1)y*dpoly(mi, 1)
dfactml )= w(1)*onocos{1Y*cim{ml y*poly(ml, 1)

82 contirue

G mammemmmom—omeamAmmmEmmasomemeaas-emcoo--iisasmsensso=

c

c

¢ to begin quadrature integral we compute contribution without

¢ adding to an existing sum

[~

ml= mlx*2
cdird ivdep
do 64 m=2,jtrun,2
mk=ml+1
mrE 2*m-1
1

c ver{ml,1,k)= cfac(ml)*(cc(mn,1)

¢ -ce(mm, my )} -dfac{ml )*(dd({mp, 1)+dd(mp,my)
cetma, 1)=cfac(ml y*vor{ml,1,k)+celmm, 1)
ce{mm, inyy=-cfac(ml Y*vor{mt, 1, k)+ee(mm,my)
dd{mp, 1)=-dfac(mt Y*vor{ml, 1, k)+dd{mp, 1}
dd(mg, my)=-dfac(ml Y*vor{ml, 1, k)+dd{mp,my)

5

¢ vor{ml,2,k)= cfac({mt}*{cc(mp,1)

¢ * -cei{mp, my))+dfac(mi y*(dd{mm, 1}+dd{mm, my})
ceimp, 1y=cfactmly*vor(ml, 2, k)+ce{mp,1}
cctmp, myd=cfac{ml )*vor(ml 2, ky+cclop, my)
dd{mm, 1)=dfac(ml y*vor(ml 2, k)+dd(m=, 1)
dd{mm, my)=dfac{ml }*vor(ml 2, ky+dd (mm, my}

c

c div{mt,1,k)=- cfac{ml)*(dd(mm, 1}

[ * -dd(mm, my} )-dfac{mly*(ccimp, 1)+ec(mp, myd)
dd¢mm, 1)=-cfac(mlY*div(ml, 1,k)+dd(mm, 1)
dd¢mm, my)y=cfac(ml)*div(ml ,1,k)+dd(mm, my)
celmp, t)=-dfac(ml)*divimL, 1,k)+cc(mp, 1)
ccl{mp,my}=-dfac{ml)*div(ml, 1, k)tcc(mp, my)

c

c div(ml,2,ky=- cfac{mly*(dd(mp, 1>

c * -dd(mp, my) y+dfac{ml)*(cc{mm, 1)+cc(mm,my))
dd¢mp, 1)==cfac{mly*diviml, 2,k)+ddtmp, 1)
ddtmp, my)=cfac{ml)*diviml,2, k)+dd(mp, mny)
cclmm, 1)=dfac(ml)*div{ml, 2, X)+ce{mm,1)
cefmm, myd=dfac(ml ) *diviml,2,k)+ec(mm, my)

c

&4 continue
c
ml= 0
do 62 l=jtrun-1,1,-2
cdird ivdep
do 63 m=1,"1
mn= 2%m=1
mp= mart1
mi= el
mk= ml+mix
¢ vor{mt,1,k)= cfac{mt)*(cc{mm, 1}
c * ~cc(mm, my) ) -dfac(ml)*(dd(mp, 1)+dd(mp, my))

cc{mm, 13=cfactmty*ver{ml, 1, k)+cc{mm,1)
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cc(mm,my}=-cfac(ml y*vor{mt,1,k)+cc(mm, my)
dd(mp, 1)=-dfac(ml Y*vor(m(, 1, k)+dd(mp, 1)
dd{mp,my)=-dfactml y*vor(ml 1, k)+dd(mp my)

0

[ vor{mk,1,k)= cfac(mk)*(cc{mm,1}

c % +co{mm,my) )-dfac{mk)*(dd(mp, 1)-dd(mp, my) )
cefmm, 1)=cfac(mk y*vor(nk, 1, k)+ce(mm, 1)
ce{mm, my)=cfac(mk)Y*vor(mk, 1, k)+ec(m, my)
dd{mp, 1)==-dfac(mky*vor(mk, 1, k)+dd(mp, 1)
dd{mp, my)=dfac (mk)*ver(mk, 1, k)+dd(mp,my)

vor{ml 2 k)= cfac{ml)*(ccimp,1)

c * -cc{mp,my) y+dfac{ml)*{dd(mm, 1)+dd(mm, my}>
ce(mp, 13=cfac{ml y*vor{ml,2,k)+cc(mp, 1)
ce(mp, myy=-cfac(mt)*vor{ml 2, ky+tcc(mp, my}
ad¢rm, 1)=dfac¢ml Y*vor(mt 2, k)+dd(mm, 1}
dd¢mm,my}=dfac{mt Y*vor {ml , 2, k)+dd(mm, my}

on

L]

c vor{mk, 2, k)= cfac{mk)*(cc(mp,1)

[ -} +co{mp, my )} )+dfac{mk)* (ad{mm, 1}-dd{mm, my}}
celmp, 1y=cfac(mk)*vor(mk,2, k)+cc(mp, 1)
ce(mp,my)=cfac(mkY*vor(mk, 2, ky+cc{ap, my)
dd(mm, 1)=dfac(mk)*ver(mk, 2, k)+dd{mm, 1)
dd¢mm, my)=-dfac{mk Y*vor{mk, 2, k)+dd{mm, my}

c diviml, 1,k)=- cfac(ml)*{dd(mm,1)

c * ~dd¢mm,my) -dfac{ml }*(ccimp, 1}+cc{mp,my))
dd(mm, 1)==cfac{mt y*div(ml, 1, k}+dd{mm, 1)
dd{mm,my)=cfac{ml)*diviml, i, k)+dd{mm, my)
cel{mp, 13=-dfac(mt y*div(ml, 1,k)+cc(mp, 1)
ce(mp myd=-dfac(mt }*div({ml,1,k}+ccimp,my)

a0

divi{mk,1,k)=- cfac{mk)*(dd(mm,1)

c ! +dd(tm, iy ) }-dfac(mk)*{cc(mp, 1)-cc{mp,my))
dd(mm, 1)=-cfac{miy*div{mk, 1, k)+dd{mm, 1}
dd(am, my)=-cfac(mky*divimk,1,k)+dd(mm, my)
celmp, 1)=-dfac(mk)y*divimk, 1, k)+cc(mp, 1}
ce(mp, myy=dfac{mk)*div{mk,1,k)+cc{mp,my)

on

div{mi,2,k)z- cfac{ml)*({dd(mp,1)

c * -dd¢(mp,my})+dfac(ml)*¢cclmm, 1)+cc(mm, my))
dd{mp, 1)=-cfactml y*div{mt,2,k)+dd(mp, 1}
dd(mp, my)=cfaciml Y*divi{ml,2, k)+dd(ma, my)
ccl(mm, 1}=dfac{ml)*div(ml ,2,k)+cc(mm, 1)
ce{mm, my)=dfac(ml )*div(ml, 2, k)+cclmm, my)

div{mk,2,k)=- cfac(mk)*(dd{mp,1)

€ * +dd(mp, my) Y+dfactmk)* (ce(mm, 1) =ce(mn, my) )
dd{mp, 1)=-cfac(mk)*div(mk, 2, k3+dd(mp,1)
ddimp, my)=-cfac{mky*div(mk,2, k)+dd(mp,my)
cc{mm, 1) =dfac(mkd*div{nk, 2, k)+ec(mm, 1)
ce{mm, my}=-dfac{mk)*div{mk,2, k)+cc(mm,my)

o

63 continue
ml= mi+l
62 continue
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e
c adjoint of the RFFTHLT (negative)

[+
CHORK (NX*MY , 2)

DO I=1,NX*MY
WORK(1, 1)=0.
WORK(1,23=0.

ENODO

Do J=1,MY
DO 1=1,HX
CC(1,J)=CC(I, JY*RECIP(I)
ENDDO
ENDDO
call rfftmlt{ee,work, trigs,ifax,1,n+3, nx my, 1}

B0 1=1,N*MY
WORK( I, 1)=0.
WORK(T,2)=0.

ENDDO

po J=1,MY
DO I=1,KX
DO, JI=DDCT, J)*RECIPCT)
ENDDO
ENDDO
call rfftmlt{dd,work,trigs,ifax,1,nx+3,nx,my,1)

do 23 i=1,my
cdird ivdep
do 23 i=1,nx
utf{i, k, d=ce(i, ) yrut(i,k, )
vt(i, k, j)=dd(i, iyve{i, k, 1)
23 continue

30 continue

return
end

a

subreutine tranrs {Jtrun,mlmax, nx,my, Ll,poly,w,r,s)

subroutine to transform a scalar grid point field to spectral
coefficients

*hk copst ek
jtrun: zonal wavenumber truncation limit

nx: e-w dimension no.

my: n-s dimension no.

Lt;: number of vertical levels to transform
poly: tegendre polynomials

w: gaussian quadrature weights

oo 0ODnODn0 N

mimax: total number of spherical harmonic coeff (horizontal field)
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c

DOOo0DO0O0O00

**% input variable **¥

r: 3-dim input grid pt. field to be transformed
#hk output varfiables **

st spectral coefficient fields

ekl ke ek de de e ko ded e R R A R ek A droie e

dimension poly(mimax,my/2),s{mtmax,2,l1),r(nx, LL,my), wCmy)
include *../include/fftcom h

esun include '..finclude/paramt.h? .. change im,Jjm to nx,my

o0

OO0

dimension cc{nx+3,my),work({rx*my,2}
mix= (jtrun/2)*((jtrunt1)/2}
do 30 k=1,L1
put grid peint fields into two dimensional horizontal array
do 23 i=1,my
do 23 i=1,nx
celi, D= r{i, k. 1D
23 continue
fft for each guassian latitude of 2-d field
call rfftmltice, work,trigs, ifax,1,nx+3,nx,my,-1)

to start quadrature integral we compute contribution without
adding to existing sum

ml= 0
do 62 L=jtrun-1,1,-2

cdirad fvdep

do63m=1, L
mre 2*m=1
mp= 1
mi= mml
mk= ml+mlx
s{mt,1,k) = w{1y*poly(ml  13*(ce{mm, 1 }+celmm,my))
s{ml,2,k) = w{1¥*poly(ml, 1)*(cc{mp, 1) +ccimp,my))
s{mk, 1,k)} = w(1)*poly(mk, 1)*(cctmm, 1)-coc{mm,my)}
s{mk,2,k} = w{1Y*poly(mk,1)*(cctmp, 1)-cel{mp,my))
63 continue
mi= ml+1
&2 continue

ml= mlx*2

cdird ivdey

P
do 64 m=2, jtrun,2
mi=ml+1

mm= 2*m-1

mp= mm+1
s(ml, 1, k)= w(1)*poly{ml, 1)*(cc{mm, 1) +ccmm, my))
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s(ml,2, k)= w(1)*poly{ml, 1)*{cc(mp,1)+celmp,my))
64 continue

for rest of guadrature integral we add contribution to
existing sum

Do ODNn

do 70 j=2,my/2
jJ= my-j+1
ml= 0
do 72 l=jtrun-1,1,-2
cdira ivdep
do73m=1, 1
mm= 2%m-
mp= mm+1
ml= m+mi
k= mE+mlx
s(ml, 1,k = s{mi, 1, k3+u(i)*poty(ml, Jy*(cc(mm, jy+ccm, ]]))
s(ml,2,k) = s(m!,2,k)+u(jd*paly(ml, I)*(ce{mp, jytce(mp, 1))
stmk, 1,k} = s{mk, 1, k)+w(j)*paly(mk, j>*(ccémm, j}-cc(mm, jj))
s(mk,2,k} = s(mk, 2, k)+w(fr*paly(mk, j)y*(ccimp, j)-celmp, j))
3 continue
ml= mi+t
72 continue

mls mlx*2
cdird ivdep
do 65 m=2,jtrun,2
ml=ml+1
m= 2*m-1
mp= 1
s(mt, 1,kd= stni, 1,k3+w(jd*poly(ml , [ )*(celmm, j3+codmm, jj))
s(ml,2,k)= s{mt, 2, k)+w(])*paly(ml, J3*Ccci{mp, j Hcelmp, 1))
65 continue
70 continue
30 continue

return
end

o

subroutine adtranrs (jtrun,mimax,nx,my, Ll poly,w,r,s)

adjeint of tranrs.f
subroutine to transform a spectral coefficient field to
grid point form

*¥% {pput const ***

Jtrun: zonal wavenumber resolution [imit

mimax: nutber of spectral ceefficients (horizontal field)
nK: e-w dimension no.

my: n-s dimensich no.

tl: number of levels to transform

poly: legendre polynomials

Wi Gaussian quadrature weight

oo oo DOOoOoN0D00 0
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c *** jnput variable w*¥ c s{mk,1,k) = s{mk,1,k)+w(])*poly({mk, j¥*(cc{mm, ]}-cc{mm, jj))
c c s(mk,2,k) = s{mk,2, k)+w(])*poly(mk, j Y*(cclmp, j)-cclmp, )iy
c s: spectral coefficient array to transform ce(mn, ] )=w( j)*poly(ml, [ Y*s{ml, 1, k}+ccCmm, j)
c ce(mm, ] J3=w{jy*poly(mi, j)*s{mi,1,k)+cc(mm, jj)
¢ *** output variables **% cc(mp, jIy=w(])*poly{ml, j¥*s{mt,2,k)+ce(mp, j)
c ce(mp, Jj)=w(j)*poly{mt, j)*s(ml,2,k)+ec(mp, j j)
¢ r: 3-d output grid point fields co(mm, 1)=w( ] ¥Y*poly{mk, j }*s(mk, 1, k)+cc(mm, J)
¢ - ce(mm, ji=-1.%9( i Y*poly(mk, jy*s(mk, 1, k}rcci{mm, jj)
P L e B ) celup, =Wy polynk, j )*S(n‘k.Z,k)+tc(rrp,j)
> celmp, j1)=-Ew( ) poly(mk, jy*s(mk,2,k)+cc{mp, }j)
dimension poly{mlmax, my/2},s(mlmax,2,L0),r(nx, L1, my), w(my) 3 continue
dimension RECIP(NX) mi= mi+l
include ‘../include/fftcom.h’ 72 continue
csun  inctude f../include/paramt.h’ .. change im,jm to nx,my 70 continue
dimension ¢e(nx+3,my), work(nx*my,2) ¢
c ml= mlx*2
mlx= (jtrun/2)*((jtrun+i)/2) cdird ivdep
c do 64 m=2,jtrun, 2
do 30 k=1,11 ml=ml+1
do j=1,my m= 2*m-1
do =1,nx+3 mi= g
cei,j)=0, c s{ml,1,k)= W(1)*poly{ml,1¥*(cc{mm, 1)+cc{mm, my})
endde € s(ml,2, k= w(1)*polydml, 1)*(cc{mp, 1)+celmp, my))
endldo cc{mm, 1Y=w(1)*poly{ml, 1)*s¢ml,1,k3+cc(mm, 1)
¢ ce{mm,my>=u(1)*poly{ml, 1)*s{ml, 1, k)+cc{mm,my)
¢ for rest of quadrature integral we add contribution to cc{mp, 1)=w(1)*poly{ml,1)*s(ml,2, k)+cc(mp, 1}
¢ existing sum celmp, myy=w(1)*poly{ml, 1y*stml, 2, k)+ceimp,my)
c 64 continue
do 70 j=2,my/2 c
ml= mlx¥2 ¢ te start quadrature integral we compute centribution without
ji= my-j+1 ¢ adding to existing sum
ml= ¢ [+
do 65 m=2, jtrun,2 ml= 0
ml=mt+1 do &2 l=jtrun-1,1,-2
m= 2*m-1 edird jvdep
mp= mm+1 doé3m=1, L
c s{mt, 1,kd= s¢ml,1,k»+w{I)*poly{ml, j Y*(cclmm, jd+cec(mm, j§)} mn= 2%m=1
[ s(mt,2,kd= s{ml,2,k)}w{])*polylml, ] ¥*(cc{mp, ] 2+cc(mp, §j)) mp= m+1
co(mm, J3=w( ] )*poly(ml, jy*s{ml 1, ky+tece(mm,]) mi= mtml
cofmm, ] §y=w j)*poly(ml, j)*s¢ml 1, kd+ee(mm, jj) mk= ml+mlx
cc{mp, j3=w( j¥*poly(ml, j)*s(mL, 2, k)+cc(mp,]) c s(ml,1,k) = w(1y*polty(ml, 1% (cc{mm, 1 y+comm,myd)
co{mp, 1 j)=wl jy*poly(ml, Jy*s(mt 2, ki+ce(mp, J1) c s(ml,2,ky = w{1y*poly(ml, 13*(cci{mp, 1 )+cc{mp, myd)
. 45 continue” c stmk, 1,k) = w{1)*poly(mk, 1)*(cc{mm,1)-cc{mm,my))
[ [4 s(mk,2,k) = w(1Y*poly(mk, 1)*(ce{mp,1)-ce(mp,my))
ml= mlx*2 ce(mm, 1)=w{1)*poly(ml, 1)*s{ml,1,k)+cc(mm,1)
ji= my-j+1 ec(mm, my)=w{1)*polyiml  1)*s{ml 1, ki+cc{mn, my)
mi= ¢ cclmp, 1=w(1)*poly(ml, 1)*s(ml,2,k)*+cc(mp, 1)
da 72 1=jtrun-1,1,-2 cotmp, myy=u 1)*poly(ml, 1)*s(nl , 2, ky+cc(mp, my)
c ce{mm, T)=w(1)*paly{mk, 1)*s(mk,1,k)+cc(mm, 13
do@m=1,1 cedmm, my)=-T.%w(13*polyimk, 1)*s{mk, 1,Kk)+cclmm, my)
nm= 2%mn-1 cocf{mp, 1>=W(1)*poly{mk,1)*s(mk, 2, k)+cc{mp, 1)
np= mm+1 cc{mp,my)=-1.%w(1}*poly(mk, 1)*s{mk, 2, k)+ce(mp, my)
ml= m+mi 63 continue
mk= ml+mlx ml= m1+l
c s{mi,1,k) = s(ml,1,k)+w(]jY*poly{ml, J}*{cc{mm, j}+ccCmm, jj)) 62 continue
c s{ml,2,k) = s{ml,2,k)+e(jy*poly(ml, ] Y*{cedmp, jy+eetmp, J])) c
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program test_ad]
[~
¢ Global ForeCaST Dry(x) adjoint Model

include /../include/param.h’
include f../include/const.h’
inctude /. _fineiude/gridtlm.h?
include *../include/gridclm®. b’
include ‘../inctude/spec.h’
include ’../include/specd.h?

character*1 bas_tmpf_need

dimensien ut{nx, lev,my),vt(nx, lev,my), tt(nx, lev,my)

>, pt(nx,my),qt(nx Lev,my)

d1menswn ut?(nx, lev,my), vt9(nx Lev,my) , tt9(nx, Lev,my)

>, pt?(nx,my) qtP{nx, lev,rny)

13 " dimension varnuu(mlnax 2, Lev) divrowtmlmax, 2, lev)
c >, temnow(mlmax, 2, Lev),qnau(mlmax 2, [ev)

c plnow(mlmax, 2)
real coeff{mlmax*2* lev*i+mlmax*2)

dimension xx{nx*lev*my*4+nx*my), axx(nx* lev*my*4+rc*my)

c >, yy{mlmax*2* | ev*4{+mlmax*2)
>, Yy (nx*Lev iy 4+nx*ny)
c yy{leve2)
real thar¢ Lev) sqbar{lev)

logical o units:
1: input namelist file = ‘namlsts’

3: spectrum coeff output file='bspt?2f
12: filist

get model constants

o000 nN00

call cons

set up Basic state

oooOonnM

cail grossby{nx my, Lev,sinl, tmeang, ut?, vt9 LLL9, qte, pt?
X sig,ptop,pk?, pk29 plt? tref9 capa,cosL)

o

¢ set up perturb field
¢

call perturb(nx,u:y, lev,sinl, tmean?, tmean

! pt?,pk?, pk2?, tt%
o ut,vt,tt,qt,pt,sig,ptop
e Pk, pke,plt, tref,capa,cosl)

print *, ffinished setting initial field’

L]
o
<
pon
u
=2
ER

read in initial data and prepare for initialization/forecast
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ANOONDO0O0DDOO0000

c
<
<

o000 O0GOON0

do i=1,nx
ut{i, k,1)=0.
ve(i,k, J)=0.
te(i,k, )=0.
qr(i,k, j=1.
ptei, jx=0.
enddo

enddo

enddo

Inmer product test

call trans{1,ut,vt,tt,pt,qt,nx,my,tev,xx,idx)
do i=1, idx
axx(i)=xx{i)
enddo
n3d=nx*| ev*my
n=0
do J=1,my
do k=1, lev
do i=1,nx
n=n+1
axx(n)=ut(i,k,j)
axx(ntn3d)=vt(i, k,])
axx(n+2*n3dy=tt(i,k, )
axx(nt3*n3dy=qt{i, k,J
enddo
erddo
enddo
n=0
da =1, my
do i=1,nx
n=n+1i
axa({n+4*n3d)=pt(i,j)
enddo
enddo

time integration
INPUT: ut,vt,tt,pt,qt
OUTPUT: ut,vt,tt, pt,qt

bas_tmpf_need='y’
call Mintart({ut9,vt9,tt9,pt9,qt%, bas_tmpf_need)
call Lintgrt{ut,vt,tt,pt,qt, coeff}

ca[l)l trans(1,ut,vt, tt,pt,qt,nx,my, lev,yy(1), idx)
=

do j=1,my

do k=1, lev

do i=1,nx

=+l
yy{n)=ut(i,k,j)
yy{ntn3d)=vt(i k,j)
yy{n+2*n3d)=tt{i,k, j)
yy{n+3*n3d)=qt{i,k, )
enddo
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dimension vorten{mtmax,2, lev), divten{mlmax,2, lev) yy(idy_ut)=ut(i,k,j)
>, temten(mlmax, 2, lev),gten{mlrax, 2, lev) yy(idy vty=vt(i, k, )
>, plten(mlmax,2) yy{idy tt)=te(i k,j)
real yy (mlmax*2* Lev*d+mlmax*2) yylidy qty=qt{i k, )
¢ yy(idy_pt)spt(i, j)

print *, fvorten(10,1,5)= ‘,vorten(10,1,5} endda

idy=mlmax*2* lev*4+mlmax*2 enddo
mlmax2=mlmax*2 enddo

do k=1, lev return

do i=1,mlmax2 end

idy_vor=i+{k-1)*mlmax2
idy_divei+({k-1y*mimax2+mlmax2*tev
idy_tem=1+(k=1)*mlmax2+mimax2* lev*2 subroutine trriv2x{ut,vt,tt, pt, gt,nx, lev,my,x)

o0

idy_qte=i+(k-1)*mlmax2tmimax2* lev*3 c
idy_plt=i+mlmax2*lev*s c Transfer variables to vector ferm
yy(idy_vor)=verten{i,T,k) c V1, V2, W30 000 mmmmmuas > X(v1,v2,v3....0)
yylidy div)=divten(i,1,k} ¢
yy(idy_tem)=temten{i,1,k} ¢ INPUT: ut,vt,tt,pt,qt
yy(idy gted=gten(i,1,k} c OUTPUT: x (Vecter Form)
yy(idy_plt)=plten(i, 1) c
enddo dimension ut(nx, lev,my),vt{nx,lev,my)  tt(nx, lev,my}
endda >, qt{nx, iev,my), pt(nx,my
return real x(nx*lev*my*4+nx*my)
end do k=1, lev
c do j=1.my
c do i=1,nx
subroutine trpv2x_out_2(tbar,gbar,lev,yy,idy} tx_ut=1+(j- 12*nx+(k-1)*nx
dimension tbar(lev), gbar{lev) Tebe_vt=i+(j-13¥nx+(k= 1) nx+n* Levimy
real yy(lev*2) idx_tr=i+(]- 1y nx+(k=1)*nx+mn® Lev¥my*2
4 . jdx_pt=i+{]-1y*nx+n* [evmy*3
idy=lev*2 fde_qt=1+(j-1*nx+(k-1)*nx+nx*Lev*my*3+nx*my
do k=1, lev x{idx_ut)y=ut(i,k,
idy_tbar=k xCide_vid=ve(i,k, |
dy _gbar=k+lev X(idx_tt)y=tt(i,k,])
yy(Idy_tbar)=tbar(k) Xid_pt)=pt(i, )
yy(idy_gbar)=gbar{k} xUidx_gt)=qt(i,k, )
enddo enddo
return enddo
end enddo
c return
[ end
subroutine tenvax_out(ut,vt,tt,pt,qt,nx,my, Lev,yy, idy) ¢
[ [

d:mensmn utinx, lev,my), vt(nx, lev, my), pt(nx, my)
tti{nx, ley, my),qt(nx,iev my)
real w(nx*lev*my*4+nx*mv)

Tdy=nx* | ev¥my*4+nx*my

do j=1,my

do k=1, lev

do i=1,nx

idy_ut=7+Ck-13*ruct(j-1)*nx
idy_ve=i+(k-13*nx+{ ]~ 1) *rc+nx* Levemy
fdy_te=i+{k-11"nx+( -1 roctnx® Levimy*2
idy_gt=i+{k-1)*nx+{ j~1)*rctnx* Levimy*3
idy_pt=i+(j-1)¥nxrnct Levtm* s




