
















































































































































































 APPENDIX C

. HEXADECIMAL-DECIMAL INTEGER CONVERSION TABLE

E,

1057

0 1 .2 3 y 5 .6 7 8 9 A B c "D F
coo | 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3085 3087
Clo | 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103
| Cc20 | 310k 3105 3106 3107 3108 3109 3110 3111 3112 3113 311k 3115 3116 3117 3118 3119
€30 | 3120 3121 3122 3123 3124k 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135
Ch0 | 3136 3137/ 3138 3139 3140 31kl 31bk2 3143 3ibh - 3:ks 3:ké 3147 3148 3149 3150 3151
C50 | 3152 3153 3154 3155 3156 -3157 3158 3159 3160 3161 3162 3163 ‘3164 3165 3166 3167
c60 168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 . 3180 3181 3182 3183
C70 | 3184 3185 3186 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199
€80 | 3200 3201 3202 3203 3204 3205 3206. 3207 3208 3209 3210 3211 3212 3213 321k 3215
CY0 | 3216 3217 3218 3219 3220 3221 3222 3223 3224k 3225 3226 3227 3228 3229 3230 3231
CAO | 3232 3233 3234 3235 3235 3237 3238 3239. 3240 32hk1 32k2 3243 32kh 3245 3246 3247
CBO | 328 324y 3250 3251 3252 3253 325k 3255 ‘3256 3257 3258 3259 3260 3261 3262 3263
CCO | 320k 3265 3266 3257 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279
CDO | 3280 3281 3282 3283 3284 3285 3286, 3287 3288 3280 3290 32901 3292 3293 329k 3295
CEO |'3296 3297 3298 3299 3300 3301 3302 3303 330% 3305 3306 3307 3308 3309 3310 3311
CFO | 33i2 3313 3314k 3315 3316 3317 3318 3319 3320 3321 . 3322 3323 3324 3325 3326- 3327
DOO | 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 33h2 3343
D10 | 334k 3345 3346 33&1 3348 3349 3350 3351 3352 3353 3354 3355 3356 3357 3358 3359
D20 [ 3360 33vL 3362 3363 3364 3365 3366 3307. 3368 3369 3370 3371 3372 3373 337+ 3375
D30 | 3376 33¢7 33¢6 3379 3360 3381 3362 3383 3384 3385 3386 3387 3388 3389 3390 3391
DO [ 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3k0o2 3403 3kok 3405 3k06 3ko7
D50 | 3408 3409 3410 311 3hi2 3413 3414 3bis5 3416 3417 3418 3k19 3h20 321 3422 3423
DGO | 342k 3k25 3h26 3k27 3h28 3k29 3430 3431 3432 3433 3434 3435 3436 3437 3438 3439
D70 | 3440 34h1  3hh2 3443 3hhh 3khs 34h6 3WL7 3448 3hhko 3450 3451 3452 3453 3hsh  3Ls55
DBO | 3455 3457 3458 3h59 3460 34EL  3h62 3453 34k 3465 3hes 3467 3468 3469 3470 3hTL
D90 | 372 3h73  3byk 3hys 3h7S6 3h77 3478 3hrg 3480 3481 3482 3483 3484k 3485 3486 3487
DAO | 3488 3489 3490 3hol 3ho92 3k93 3hok 3k95 3ho6 3497 3498 3h99 3500 3501 3502 3503
DBO [ 3504 3505 3506 3507 3508 3509 3510 3511 3512 3513 351k 3515 3516 3517 3518 3519
DCO | 3520 3521 3522 3523 352k 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535
DDO | 35306 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 35h7 3548 3549 3550 3551
DEO | 3552 3553 3554 3555 3550 3557 3558 3559 3560 3561 3562 3563 356k 3565 3566 3567
DFO | 3508 35069 3570 357i 3572 3573 357% 3575 3576 3577 3578 3579 3580 3581 3582 3583
E0O | 358k 3505 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599
ELO | 30600 3601 3602 3003 360k 30605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615
E20 | 3616 3017 3018 361y 3620 3621 3622 34623 3624 3625 3626 3627 3628 3629 3630 3631
B30 [ 3932 3633 3034k 3035 3536 3637 3638 3639 3640 3641 3642 3643 36L4 3645 36L6 3647
ERO | 30M8 30L9 3650 365. 3552 3653 365k 3655 3056 3057 3658 3659 3660 3661 3662 3663
ES0 | 3udhk 3005 35660 3067 3668 3009 36(0 3671 3672 3673 367k 3675 3676 3677 3678 3679
ES0 | 3080 3681 3082 3083 308k 3685 3686 3687 3688 3689 3690 3691 3692 3693 369% 3695
ETO [ 3096 3697 3098 3699 3700 3701 3702 3703 370k 3705 3706 3707 3708 3709 3710 3711
ECO | 3712 3713 37ik 3715 3716 37L7 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727
Ey0 | 3728 3729 3730 ‘3731 3732 3733 373k 3735 3736 3737 3738 3739 37h0o 37kl 37h2 3743
EAO | 374k 5‘4) 37h0 37k 3748 379 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759
EBO | 3700 3761 3(o2 3753 370k 3765 3766 3767 3766 3769 3770 3771 3772 3773 377% 3775
ECO | 3776 3777 3718 3719 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791
EDO | 3792 .3{93 379% 3795 3796 3797 3798 3799 3800 380L. 3802 3803 380k 3805 3806 3807
EEO | 3808 3809 3810 3811 3812 3813 381k 3815 3816 3817 3818 3819 3820 3821 3822 3823
EFO | 382k 3825 3826 3827 2 329 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839
FOO | 3040 38h1 38k2 3843 384S 38k 3848 3849 3850 3851 3852 3853 385F 3855
| FLO | 3950 3857 3658 3859 3852 38563 3864 3865 3866 3867 3868 3869 3870 3871
“F20 | 3672 363 3074 3875 3878 3879 3880 2881 3882 3883 3884 3885 3886 3887
F30 | 3888 3889 3890 380l 309k 3695 3856 30897 3898 3899 3900 3901 3902 3903
FLO | 390k 3905 3504 3907 3910 3911 3912 3913 391k 3915 3916 3917 3918 3919
F50 | 3920 3yel 3922 3723 926 3927 39286 3929 3930 3931 3932 3933 3934 3935
FGO | 3936 3937 3938 3939 392 39k3 39kk 39k5 3946 3947 3948 394y 3950 3951
F70 | 3952 3953 395k 3955 3950 3959 360 3901 3962 3963 396k 3965 3966 3967
FEO | 308 3905 3970 5/:L 397 3u75 3uTo 39TT 398 - 3979 3989 3981 3982 3983
FOO | 3984 - 3985 3986 3987 3990 3991 3992 3993 399k 3995 3996 3997 3998 3999
FAO | 4000 hbool hoo2 4u03 booS  hooy  LOO8 h00O9 L0100 LO11 -kol2z Lo13  holk  hols
FBO | 4016 LoL7 hoi8& 40i9 uczz hor3  bozh Lo25  hOzA  hO27 4028 L0Zo L4030 LO3L
FCO | 4032 L4033 4034 L35 5038 4033 boho Lhobi 4obkz  hOh3  LOhL C Lohs  hohS  hoky
FDO | 40U8 Loky  LOs0  hOSL Losh  hos5 405G 4057 4058 4059 4060 koSl hoo2  hos3
FEO | LO6h koSS 1055 LS LOr0  hori k02 ho73  hopht bLO7T5  hOro hOTT LOTE hovy
FFO | 4080 L4081 Lo8z 4083 4OB6 4088  408e hkogo ho9L howz  Log3 hook  Logs
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HEXADECIMAL-DECIMAL FRACTION CONVERSION TABLE

(Nig)

(10-3N) ¢

(10"%N),s

.000
.001
.002
.003
| .00k
.005
.006
.007
1 .008
| .009

0244

.0000 0000
.00k1 8937
.0083 126e
.00ck 9bas
.0106 24dd
L0147 aell
.0189 374b
.Olca c083
.020c 49pa
dafl

.0000 0000
.0000 10cb
.0000 2184
.0000 3254
.0000 431b
.0000 53e2
.0000 6Lkag
.0000 7570
.0000 8637
.0000 96fe

.0000 0000
.0000 000k
.0000 0008
.0000 .000¢
.0000 0011
.0000 0015
.0000 0019
.0000 00le
.0000 0022
.0000 0026

.010
.011
.012
.013
.01k
.015
.016
017
.018
.019

5c¢28
e560

.028f
.02d0
.0312
.0353
.0395
.0347
L0418
.Ol5g,
.049p
.Okda

flce
8106
0a3d
9374
lcac
a5e3
2fla

6e97

.0000 a7ch
.0000 b88ec
.0000 953
.0000 dala
0000 eael
.0000 fbal
.0001 Oc6bf
.0001 1436
.0001 2dfd
.0001 3eck

.0000
.0000
.0000
. 0000
.0000
. 0000
.0000
.0000
.C000
.0000

002a.
002f
0033
0037
003c
(0/0]%0)
004k
0049
o0okd
0051

.020
.021
.022
.023
.024
.025
.026
.027
.028
.029

.051e
. 0560
.05al
.05e3 5317
L0624 adzfr
L0666 6666
.06a7 ef9d
.06e9 78dk
.072b 020c
.076c 8bh3

b851
4189

cacO .

..0001

Lf8b
6052
7119
81e0
92a7
.0001 a3be
.0001 b435
.0001 chfe
.0001 d5¢3
.0001 e68s

.0001
.0001
.0001
.0001

.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000

0055
005a,
005e
0062
0067
006b
006°F
0073
0078
‘007c

.030
.031
.032
.033
1.034
.035
.036
.037
.038
.039

1472
9db2
26e9
020

.OTae
.07ef
.0831
.0872
. 08blt
. 0815
.0937
.0978
.0%bs,
.09fb

c28f
bbeb
dahfa
5e35
e7be

3958

.0001
.0002
.0002
.0002
.0002
.0002
.0002
.0002
.0002
.0002

£751
0817
18de
295
3abe
4v33
5bfa
écecl
7388
8elr

0080
0085
0089
008d
0092
0096
009a.

.0000
.0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000

00a3

00%e |
00aT

.040
Lol
.ob2
.043
. Obly
.0khs
.0k6
.Ok7
.0L8
.049

.0a3d
.OaTe
.OacO
.0b02
.0bh3
.0b85
.Obeb
.0c08
.0ck9
.0cBb

'70a.3

8312
Ocl9
9581
1leb8
afef
3126
babe
4395

f9db-

9r16
afad
cOak
d16b
e?232
£2£9
03c0
1487
25ke
3615

.0002
.0002
.0002
.0002
.0002
.0002
.0C03
.0003
.0003
.0003

00ab
0010
00blk
00b8
O0be
00cl
00c5
C0c9
COce
00dz2

.0000
. 0000
.0000
.00C0
.0000
.00C0
.0000
.0000
.Q000
.0C00

61

(Nis)

(103N)is

(10-5N)¢

.050
.051
.052
.053
054
.055
.056
.057
.058
.059

.Ocee cece
.0dOe 5604
.0d4f daf3b
.0d91 6872
.0dd2 fla9
.0ell Tael
.0e56 0418
.0e97 8akf
.0ed9 1687
.0fla 9fbe

.0003 46dc
.0003 57a3
10003 686a
.0003 7931
.0003 8918
.0003 9abf
.0003 ab86
.0003 becka
.0003 cdll
.0003 dddb

.0000 0046
.0000 00db
.0000 00ar
.0000 00e3
.0000 00eT
.0000 OQec
.0000 00f0
.0000 00fk
.0000 0019
.0000 00fd

.060
.061
.062
.063
.06h4
.065
.066
067
.068
.069

.0f5¢c 28f5
.0f9d b22d
.0fdf 3pbh4
.1020 c49b
.1062 Ldd2
.10a3 d70a
.10e5 6041
.1126 €978
.1168 7200
.11a9 fbe7

.0003 eea?
.0003 ff69
.0004 102f
.000k4 20f6
.0004 31bd
.0004 4284
.0004 534p
.0004 6412
.000% 7h4d9
. 0004 85a0

0101
0105
010a
0l10e
0112
0117
01lb
0l1l1f
0124
0128

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.000C
.0000
.0000

.070
071
.072
.073
Moy
075
.076
LOT77
.078
079

.1leb
.122d
.126e 9784
.12b0 20ck
.12f1 a9fb
-1333 3333
L1374 beba
.13b6 45al1
137 ced9
.1439 5810

851e
Oe56

.000k 9667
.0004 a72e
.000% b7f5
. 0004 c8be
.000k4 3983
.00CkH eaba
.0004 fbll
.0005 0Obd8
.0005 1c9f
.0005 2d66

Ol2c
0130
0135
0139
0134
0lk2
0146
Olka
oLLf
0153

.0000
.0000
.0000
.0000
.0000
.0000
.C000
.0000
.0000
.0000

.080
.081
.082
.083
.08k
.085
.086
.087
.088
.089

elk7
6aTe
£3b6
Teced

L1478
.1bbe
J1hfd
.153f
.1581 062k
.15¢2 8f5¢
1604 1893
.1645 alca
.1687 2b02
.16c8 vh39

.0005 3e2d
.0005 lLefk
.0005 5fbb
.0005 7082
.0005 8149
.0005 9210
.0005 a2d7
.0005 ©39%e
.0005 chkés
.0005 d52¢

.0000
.0000 015b
.0000 0160
.0000 0164
.0000 0168
.0000 0164
.0000 0171
.00C0 0175
.00CO 0179
.0000 Ol17e

0157

.090
.091
.092
093
.09k

.095

.096
.097
.098
. 099

.170a
174
.178a
.17ce
.1810
.1851
.1893
.18ak
L1916
.1958

3470
cta’7
hfar
d916
62u4d
eb85
Thoe
farf3
872n.
1062

.0005
.0005
.0006
. 0006
.0006
.0006
.0006
. 0006
.0006
.COCE

e513
féba
0780
1847
290e
3945
hage
5063
6coa
Tefl

.0000 0182
.0000 018¢€
.0000 ©18b
.CO00 018f
L0000 0193
.00C0 0158
.0000 019¢
.0COC 0lao
.00CO Olal
.000C Cla9




HEXADECIMAL-DECIMAL FRACTION CONVERSION TABLE

APPENDIX D

Nis

(10-3N)ss

(10-°Nis

. 100

.102
.103
.10k
.105
.106
.108
.109

.101°

«1999 9999
.19db 2240
.lalc ac08
.1a5e 353f
.1a9f be76
lael L7ae
«1b22 dCe$S
.1b64 5alc
.1ba5 353
.1be7 6cBb

.0C06 8dp8
.0006 9eTf
.0006 aflé
.0006 c00d
.0006 dodh
.0006 el9b
.0006 f262
. 0007 0329
.0007 13f0
.0007 2kv7

.00CC Clad
.0000 0lbl
.0000
. 0000
. 0000
.0000
.0000
.0000
.0C00
.0000

Olba
Olbe
0lc2
Ole7
Olcb
Olcf
0ldk

01b6 |

.110
<111
.112
.113
J11k
115
.116
J117
.118
.119

.1c28
.Jcba Tef9
.lcac 0831
.lced 9168
.1d2f 1a9f
.1470 a3d47
«1db2 2d0e
.1df3 véhs
.1le35 3f7c
.1le76 c8bh

£5c2

. 0007
. 0007
.0007
.0007
.0007
. 0007
.0007 9228
.0007 asef
.0007 bbbb
.0007 ceTd

357e
L6hs
570¢
6743
7892
8961

0148
Oldc
Olel
Ole5
0le9
Oled
o1f2
01+6
Olfa
Olff

.0000
.00C0
. 0000
.0000
.0000
.C000
-0000
.0000
.CCO0
.CC00

.120
121
.122
.123
.12k
125
126
127
.128
<129

.1leb8
.1efQ
.1f3b
1f7e
«1fbe
.20C0
.2041 8937
.2083 126e
.20chk 9ba5
.2106 2hdd

51eb
db22
645a
ed9l
76c8
0000

dakh
eeOb
fed?2
0f98
205F

.0007
.0007
.0C0T
.0008
. 0008
.0008 3126
.0008 hled
.0008 52bk
.0008 637o
.0008 Thh2

.0000
.0000
.0000
.0000
.0000
.0000
+~0000
.0000
.0000
.00CO

0203
0207
020b
0210
021k
0218
021d
0221
0225
022a

.130

.132
-133
.13k
.135
.136
1.137
.138
-139

131

L2147 aelk
.2189 37ho
.21lca c083
.220c 49va
2243 4211
.228f 5c28
.22d0 e560
.2312 6e97
«2353 fTce
.2395 8106

.0008 8509
.00C8 9540
.0008 ab97
.0008 bT75e
.0008 825
.0008 d8ec
.0008 e9b3
.0008 faTa
.0009 Cbhkl
.0009 1c08

.0000
.0000
.0C0C
.0000
.000C
.0000
. 0000
. 0000
.00CO
»0000

022e
0232
0236
023b
023f
02u3
0248
02h4c
0250
€255

.1ko
Ak
142
143
L1k
.1h5
146
147
.148
.149

.2347
.2h18
.245a lcac
.24k9b asSe3
.243d 2fla
.251e b851
.2560 4189
.2521 caco
«25e3 5317
L2624 aazf

Oa3d
937k

.0009 2ccf.
.0009 3396
.0009 lLes5d
.0009 5f2k
.0009 6feb
0009 80b2
0009 9179
.0009 a2h0
.0C09 1307
.0C09 c3ce

.0C00
. 0000
.0000
»0000
. 0000
.0000
.0000
«0000
.C000
. 0000

0259
0254
0261
0266
026a
026e
0273
0277
0270
027f

62

Nis

(10°3N)is

(i 0~6N)is

«150
.151
152
-153
154
-155
.156
<157
.158
159

. 2666 6666
.26a7
. 26e9
.272b
.276¢c
.27ae
. 27ef
.2831
.2872
.28ok

7844
020c
8o43
1472
9db2
26e9
b020
3958

efod

.0009 d495
.0009 e55¢
.0009 £623
.000a 06e9
.000a 1700
.000a 2877
.00Ca 393e
.000a LaO5
.000a S5acc
.0COa. 6b93

.+0000

.0000 0284
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000

028c¢
C2%1
0295
0269
02%e
0222
0226
02aa

160
161
.162
.163
.16k
165
.166
167
.168
.169

c28f
hpeb
akra

. 2815
«2937
.2978
.29ba 5e35
.29fb eTbc
.223d T0a3
.2a7e fodb
.2ac0O 8312
.2b02 Ockh9
.2b43 9581

.000a Tc5a
.00Ca. 8421
.000a. 9de8
.000a aeaf
.0COa bf76
.0CCa d03d
.000a elOh
.000a flcb
.000b 0292
.000b 1359

0000

02af
.0000 02b3
.0000 02bT7T
.0000 02be
.0000 02c0
.0000 02ck
.0000 02c8
.0000 02cd
.0000 0241
.0000 0245

.170
<171
172
<173
L17h
JA75
176
LA77
178
179

. 2085 1eb8
.2bct aTlef
.2c08 3126
.2cl9 base
.2¢8b 4395
.2CCC ccee
.260e 5604
.2dhkf af3b
 .2d91 6872
.2dd2 flag

2420
3he7
45ge
5675
673c
7803
88ca

.000b
.000b
.000b
.00Cb
.000b
.000b
.000b
.000b 9991
.000b aa58
.000b bblf

.0000 02da
.0000 02de
.0000 02e2
.0000 02eT
.0000 O2eb
.0000 O2ef
.0000 02f3
.0000 028
.0000 O2fc
.0000 0300

180
.181
.182
.183
.18k
.185
.186
187
.188
189

.2elk Tael
.2e56 0418
.2e97 8alr
.2ed9 1687
.2f1a 9fbe
.2f5¢ 28f5
.2£9d b22d
.2f3f 3bbh
.3020 ch9p
.3062 hadaz

cbeb
decad
edTh
fe3b
Of0ol
1fc8
308f
4156
5214
62el

.00Cb
. 000b
.0C0b
«000b
.000c
.000c¢c
. 000c
.000¢c
.000c¢c
.000c

0305
0309

.0000
.0000
.0000 0304
.0000 0311
.0000 0316
.0000 031a
.000C 03le
.0000 0323
.0000 0327
.0000 032b

.190
151
«192
193
.194
.195
.196
LA97
.198
.199

. 3023
- 30e5
.3126
.3168
«3129 foe7
.3leb 851e
.322d 0e56
.326e
«32b0 20ck
.32l a9fb

d7f0a
6041
e978
7200

978a.

.000¢c
.000¢c
.000¢c
«000c
.000¢c
.00Cc
.00Cc
.0C0c
.000c
.000d Caza

T3ab
8472
9539
a600
bbe7
c78e
asss
e9lec

%3

.0000 0330
.0000 033k
.0000 0338
.0000 C33c |
.0000 0341
.0000 0345
.0000 0349
.0000 O3ke
.0000 0352
.0000 0356

0288 |




APPENDIX D

HEXADECIMAL-DECIMAL FRACTION CONVERSION TABLE

Nis (10°3N)is | Q0~9N)es a Ni¢ (10°3N)is | (10-5N)is
.200 | «3333 3333 | .0004 17l | .0000 035a .250 | .4000 0000 | .0010 62k4d | .0000 OL31
.201 | 3374 beba | L0004 2¢38 | .0000 035fF .251 | 40Okl 8937 | .0010 7314 | .0000 OL36
.202 | .3306 45al1 | .0004 3cff | .0000 0363 .252 | 4083 126e | .0010 83db | .0000 0O43a
.203 | +33f7 ced9 | .000d4 L4dcé | .0000 0367 .253 | .40ck 9va5 | .0010 94a2 | .0000 O43e
.204 | .3439 5810 | .0004 5e84 | .0000 036¢c .254 | L4106 24dd | .0010 a569 | .0000 Okk2
.205 | .347a ell7 | .000d 6f54% | .0000 0370 .255 | 4147 aell | .0010 1630 | .000C OklT
.206 | .34bc 6aTe | .000d 801b | L0000 0374 .256 | 4189 374b | .0010 c6f7 { .0000 Olkb
.207 | .34fd £3b6 | .0004 90e2 | .0000 0379 | .257 | <4lca c083 | .0010 dTbe | .0000 Okks
.208 | .353f 7ced | .000d ala9 | .0000 0374 .258 | .420c 49ba | .0010 €885 | .0000 OLsSk
.209 | .3581 0624 | .0004 b270 | 0000 0381 .259 | .42hd d2f1 | .0010 £9k4c | 0000 OL58
.210 | .35¢2 8f5¢ | .000d ¢337 | .0000 0385 .260 | .428f 5c28 | .0011 0al3 | .0000 OU5c
.211 | .360% 1893 | .0004 d3fe | .0000 038a .261 | .42d0 e560 | .0011 lada | .0000 0460
.212| .36U45 alca | .000d ele5 | L0000 038e .262 | 4312 6e97 | .0011 2bal | .0000 OL65
.213 | .3687 2b02 | .0004 £58¢c | .0000 0392 .263 | .4353 f7ce | .0011 3c68 | .0000 Oh69
.214 | .36c8 b439 | .000e 0653 | .0000 0397 .264 | 4395 8106 | .0011 kd2f | .0000 Ohk6d
.215 | .370a 3d70 | .000e 1719 | .0000 039b .265 | 4337 0a3d | .0011 5a&f6 | .0000 OLT2
.216 | .374b cba7 | .000e 27e0 | .0000 039f .266 | 4418 9374 | .0011 6ebd | .0000.0LT6
.217 | .3784 4raf | .000e 38a7 | .0000 032k .267 | 4458 lcac | L0011 7£84'| .0000 OlTa
.218 | .37ce 4916 | .000e 496e | .0000 0388 .268 | .4U9b a5e3 | .00l 90Lb | .0000 OhTF
.219 | .3810 62kd | .000e 5a35 | .0000 O3ac .269 | .4had 2f1la | .0011 all2 | .0000 0483
.220 | .3851 eb85 | .000e bafc | .0000 03bO .270 | 451e 851 | .0011 bld9 | .0000 0487
.221 | .3893 Thbe | .000e Toe3 | .0000 0O3b5 .271 | 4560 4189 | .0011 c280 | .0000 048b |
.222 | .38ak far3| .000e 8cBa | .0000 0309 .272 | 458l cecO | .0011 4367 | .0000 0490
.223 | .3916 872b | .000e 9451 | .0000 03bd .273 | .45e3 53f7 | .001l1l ek2e | .0000 Okok4
.22 | .3958 1062 | .000e 2el8 | .0000 03c2 L27h | L4624 dd2f | 0011 fAf5 | L0000 0498
.225 | .3999 9999 | .000e bedf | .0000 03chd 275 | 4666 6666 | .0012 O5be | 0000 049 |
.226 | .39db 22d0 | .000e cfab | 0000 O3ca 276 | JM46aT ef9d | .0012 1682 | .0000 Ckal
.227 | .3alc ac08 | .000e e06d | .0000 O3ce 277 46e9 78ak | .0012 2749 | .0000 Okas
.228 | .3a5e 353f | .000e 134 | .0000 0343 278 | .472b 020c | .0012 3810 | .0000 Olaa
.229 | .3a9f be76 | .000f O1lfb | .0000 0347 .279 | 476c Bbl43 | .0012 48d7 | .0000 Okae
230 | +3ael 47ae | .000f 12c2 | .0000 03db .280 | .4Tae 147a | .0012 599e | .0000 OUb2
.231 | .3b22 d0e5 | .000f 2389 | .0000 03e0 .281| b4Tef 9db2 | .0012 6865 | .0000 Okbb
.232 | .3b6% 5alc | .000f 3450 | .0000 03ek .282 | .4831 26e9 | .0012 Tb2c | .0000 Obbb
.233 | .3ba5 e353 | .000f 4517 | .0000 03e8 .283| .4872 1020 | .0012 8bf3| .0000 Ohbf
.23% | .3be7 6c8b | .000f 55de | .0000 O3ed .284 | .48bk 3958 | .0012 9cba | .0000 Okhc3
.235 | .3¢28 f5c2 | .000f 66a5 | .0000 03fl .285] .48f5 c28f | .0012 ad8l| .00C0 OLc8
.236 | .3cba Tef9 | .000f TT76c | .0000 03f5 .286| 4937 bbeb| 0012 bel8 | .0000 Olce
.237 | .3cac 0831 | .000f 8833 .0000 03f9 .287( -4978 dird | .0012 cfOf | .0000 OLdO
.238 | .3ced 9168 | .000f 98fa | .0000 O3fe .288 | .49ba 5e35| .0012 dfd6| .0000 Oldl
.239 | .3d2f 1a9f | .000f a9cl | .0000 0kO2 .289 | .4ofp e76c | .0012 f09d| .00CO O4d9
.2%0 | .3d70 a3d7 | .000f ba88 | .0000 0406 .290 | .4a3d 7023 | .0013 0164 | .0000 Ohdd
.241 | .3d02 2d0e | .000f cbif | .0000 OLOb .291| .ba7e f9db | .0013 122b| .0COO Okel
L2h2 | .3df3 béL5 | .000F del6 | L0000 O4OF .292 | .haco 8312| .0013 22f2| .0000 Okeb
.243 | .3e35 3f7c | .000f ecdd | .0000 0413 .2931{ 4002 0ch9| .0013 3309 | .0000 Olea
24k | ,3e76 c8bh | .000f fdaalt | .0000 Ok17 .29% | .L4plk3 9581 .0013 HL4BC| .0Q0CO Olee
l-.245 | .3eb8 51eb | 0010 Oebe | .0000 Ohle .295( .4b85 1leb8 | .0013 5547 .COCO Okf3
L246 | .3ef9 db22 | .0010 1£31 | .0000 0k20 .2961 4pbeb aTef | .0013 66Ce | 0000 OUf7
.247 | .3£3b 645a | L0010 2£18 | .0000 Ok2k .297| .L4co8 3126 | .0013 76d5| .0C00 Ckfb
.248 | .3f7c ed9l | .0010 LObF | .0000 Ok29 .298 | .4ch9 baSe | .0013 879¢c| .0COO Okry
249 | .3fbe 76c8 | .0010 5186 | .0000 Ok2d .299 ] .L4eBo 4395 .0013 9863 | .0C00Q G504
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i Nis (10°3N)1g |(10-°N)is Nis - [(10°3N)is | 107°N)is
300 | .hece ccec | L0013 a92a | L0000 0508 .350 | +5999 9999 | .0016 £O06 | .0000 G56f
.301 | .4d0e 5604 | .0013 b9f1l | .0000 050c .351 | .598b 2240 | .0017 00cd | .0000 O5e3
302 | Judhf af3b | .0013 cab8 | .0000 0511 .352 | .5alc ac08 | .0017 1194 | .000C C5e7
.303 | .91 6872 | .0013 db7f | .0000 0515 .353 | .5a5e 353f | .0017 225b | .0000 G5ec
304 | .kdd2 fla9 | .0013 ecl6 | .0000 0519 .354 | .5a9f be76 | .0017 3322 |.0000 O5f0
.305 | .bkell Tael | .0013 fdOd | .0000 0514 .355 | .5ael 47ae | .0017 43e9 | .0000 OS5fh
.306 | .4e56 0418 | L0014 04d3 | .0000 0522 .356 | .5b22 d0e5 | .0017 54%b0 | .0COCO 05£9
.307 | .4e97 8dlf | .0014 1e9a | .0000 0526 .357 | .506k 5alc | L0017 6577 | 0000 0O5fd

| .308 | .4ed9 1687 | .001% 2£61 | .0000 052a .358 | .5ba5 €353 | .0017 763e | .00CC C60L
.309 | .4fla 9fbe | .0014 4028 | .0000 052f .359 | .5be7 6cBb | L0017 8705 | L0000 0605
.310 | .4f5c 28f5 | .0014 50ef | .0000 0533 .360 | .5¢28 £5¢2 | +0017 9Tce | 0000 060a
«311 | .4f94 v22d | .0014 61b6 | .0000 0537 .361 | .5c6a Ter9 | .0017 a893 | .0000 060e
.312 | J&faf 3064 | .00k 7274 | .0000 053c .362 | .5cac 0831 | .0017 ©95%a | .0000 0612
.313 | .5020 chovb | .001L4 834k | .0000 0540 .363 | .5ced 9168 | .0017 ca2l | .0000 0617
<314 | .5062 4dd2 | .0014 940b | .0000 O5hi .36k | .5d2f 1a9f | .0017 dae8 | .0000 061b
.315 | .50a3 d70=a | .0014 akd2 | .0000 0548 .365 | .5470 a3d7 | .0017 ebaf | .0000 061f
.316 | .50e5 6041 | 0014 1599 | .0000 O5kd .366 | .5db2 2d0e | L0017 fc76 | .0000 0623
«317 | .5126 €978 | .001% c660 | .0000 0551 .367 | .5df3 bbU5 | .0018 0d3c | .0000 0628 |
.318 | .5168 7200 | .00k 4727 | .0000 0555 .368 | .5e35 3f7c | .0018 1e03 | .OC00 062¢c
.319 | .5189 fbe7 | .0014 eTee | .0000 055a «369 | .5e76 c8ol | .0018 2eca | .0000 0630
.320 | .51eb 85le | .001% £8b5 | .0000 055e «370 | «5eb8 51leb | .0018 3f91 | .0000 0635
.321 | .5224 0eS6 | .0015 097c | .0000 0562 .371 | .5ef9 db22 | .0018 5058 | .0000 0639
.322 | .526e 9784 | .0015 1lah3 | .0000 0566 .372 | .5f3b 645a | .0018 611f | .0000 6634 |
.323 | .52b0 20chk | .C015 2b0a | .CO00 056Db .373 | .5f7c ed9l | .0018 T7leb | .CO0C 0642
.324 | .52f1 a9fb | .0015 3bdl | .0000 056f 374 | .5Tbe 76c8 | .0018 82ad | .0000 0646,
325 | .5333 3333 | .0015 Le98 | .0000 0573 .375 | .6000 €000 | .0018 9374 | .0000 O6ka |
.326 | .5374 beba | L0015 5d5f | .0000 0578 .376 | .6041 8937 | .0018 ak3b | .0000 Obke
.327 | +53b6 k52l | .0015 6e26 | .0000 057c <377 | 6083 126e | .0018 b502 | .0000 0653
.328 | .53f7 ced9 { .0015 Teed | .0000 0580 .378 | .60ck 9ba5 | .0018 c5¢9 | .0000 0657
.329 | .5439 5810 | .0015 8fb4 | .0000 0585 .379 | .6106 2kdd | .0018 d690 | .0000 065b

+330 | .54Ta €147 | .0015 a0Tb | .0000 0589 380 | .6147 aelk | .0018 e757 | .0000 0660
.331 | .54bc GaTe | .0015 b1k2 | .0000 0584 .381 | .6189 374b | .0018 £8le | .0000 0664
.332 | .54Ffd £3b6 | 0015 c209 | .0000 0591 .382 | .61ca 083 | .0019 08e5 | .0000 0668
.333 | .553f Tced | .0015 d2d0 | .000C 0596 .383 | .620c 49ba | .0C019 19ac | 0000 066¢c
.334 | .5581 062k | 0015 €397 | .0000 059 .384% | L6244 d2f1 | .0019 2a73 | .0000 0671
335 | .55¢2 8f5c | .0015 fl5e | .0000 059 .385 | .628f 5¢28 | .0019 3b3a | .0000 0675
.336 | .560k% 1893 | .0016 0525 | .000C 05a3 .386 | .62d0 e560 | .0019 4cOl | .00CO 0679
.337 | .5645 aleca | .0016 15eb | .0000 05a7 . .387 1 .6312 £e97 | .0019 S5ce8 | L0000 067e
.338 | .5687 2b02 | .0016 26b2 | .0000 OSab .388 | .6353 fce | .0019 6d8f | .0000 0682
.339 | .56¢8 bi39 | .0016 3779 | .0000 O5af .389 | .6395 8106 | .0019 Te56 | .0000 0686
L340 | .570a 3d70 | .0016 4BLO | .0000 O5bh .390 | .63d7 Ca3d { .0019 8f1d | .00C0 068b
341 | .57hn cba7 | L0016 5907 | .0000 0508 .391 | 6418 9374 | .CO19 9fek | .COOO CEBF
.342 | 5784 WFfdf | .0016 69ce | 0000 O5bc .392 | .645a lcac | .0019 blab | .0000 CEI3
343 | .57ce d916 | .0016 7295 | .000C O5cl .393 | .6490 a5e3 | .0019 ¢172 | .0000 06397
L34k | L5810 624d | .0016 8b5c | L0000 05c5 .394 | .6hdd 2fla | .0019 d239 | .0000 CEYe
.345 | L5851 ebB5 | L0016 9c23 | .000C C5c9 .395 | .651e 0851 | .COL9 e300 | .0CO0 06ad
346 | 5893 Thbe | .0016 acea | .0000 OS5ce .396 | .6560 4189 | .0019 f3e7 | .0000 Obak
.347 | .58a% £df3 | .0016 bdbl | .0000 05d2 .397 | .65al cacO | .001la OlBe | .COCO 0629
L3481 .5916 872b | .0016 ce78 | .CCO0 05386 .398 | .65e3 53£7 | .001a 1554 | L0000 0bad
349 | .5958 1062 | .0016 d4f3f | .0000 05da .399 | .662h4 ager | .0Cla 261b | .CO00 C6EbL
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Nig 03N)is | (10~°N)s Nis (103N)i1s | (10-°N),
400 | .6666 6666 | .001a 36e2 | .0000 06b5 450 | .7333 3333} .0C1ld 7dof | .0000 O78c
01| .66a7 ef9d | .001a 4729 | 0000 C6ba 451 | . 7374 bebe | .001d 8e86 | .0000 0791
402 | .66e9 78dk | .001la 5870 | .0000 Obbe U452 | L7306 4581 | .0Cld 9fkd | .0000 0795
.403 | .672b 020¢ | .001a 6937 | .0000 06c2 453 | L73F7 cedy | .001d bOLL | .0000 0799
ok | .676c 8bl3 | .001a T9fe | L0000 06cT sk | L7439 5810 | L0014 cOdb | .0000 0794
U405 | L6Tae 147a | .001a 8ac5 | .0000 Obeb L5511 . 7h7a el | L0014 d1m2 | L0000 OTa2
406 | .67ef 9db2 | .001a 9b8c | .0000 Obef LA456 | . Thbe 6aTe | .001d e269 | .0000 07ab
407 .6831 26e9 | .001a ac53 | .0000 064k U457 | L 74Fd £306 | .001d £330 | .0000 OTaa
.408 | .6872 1020 | .00la bdla | .0000 0648 458 | .753F Tced | .00le 03f7 | .0000 OTaf
109 | .68bk 3958 | .001la cdel | .0000 06dc 459 | . 7581 0624 | .00le 14bd | .0000 O7b3
U410 | .68f5 ¢28f | .001a dea8 | .0000 06e0 460 | .75¢2 8f5¢c | .001le 2584 [ .0000 OTbLT
11| L6937 Woch | .001a efbf | L0000 Obe5 461 | L7604 1893 | .00le 364b | .0000 OT7vb
L4121 6978 dkrd | .001b 0036 | .0COC 06e9 62 | L7645 alea | .001le 4712 | .0000 07cO
.413] .69ba 5e35 | .001b 10fd | .0000 Obed 1463 | 7687 2b02 | .001le 5749 | .0000 OT7ck
L1k | L69fb e76c | .001b 21ch | .0000 06F2 L6k | 768 bh439 | .001e 6820 | L0000 07c8
415 | .6a3d 7023 | .001b 328b | .0000 06F6 465 | . 7708 3d70| .001le 7967 | .0000 O7cd
JM16 | .6a7e £9db | .001b 4352 | 0000 O6fa JL66 | JTTHo cbaT | .001le Bale | L0000 0741
U417 .6acO 8212 | .001b 5419 | .0000 O6ff 467 7784 bfaf | .00le 9af5 | .0000 0745
418 | .6002 Ock9 | .001b 64e0 | 0000 0703 468 | . 77ce d916 | .001le abbe | .0000 07da
LA19 | .6b43 9581 | .001b 75a7 | 0000 0707 469 | L7810 624d | .001e be83 | L0000 07de
1420} .6b85 1eb8 | .001b 866e | .OCOC OT7O0b 470 | . 7851 eb85 | .001le cdla | .0000 O7e2
421 ] .6beb aTef | .001b 9735 | .0000 0710 L4711 .7893 Tube | L00le dell | .0000 O7eb-
L22 | .6c08 3126 | .001b aTfe | .0000 OT714 72 | .78dk £Af3 | .00le eed8 | .0000 OT7eb
423 | .6ck9 baSe | .001b b8e3 | .0000 0718 L4731 L7916 872b | L00le ££9Ff | 0000 OTef
J42h | L6e8b 4395 | .001b ¢98a | .0000 071d A7k | L7958 1062 | .001f 1066 | .0000 O7f3
14251 .6cee ceee | .001b da51 | .0000 0721 4751 27999 9999 | L001f 212d | L0000 O7f8
426 | .6d0e 5604 | .001b ebl8 | .0000 0725 L76 | . 79d0 2240 | .001f 31fh4 | .0000 OT7fc
27| .6d4f Aaf3b | .001b fbdf | .0000 0729 4771 .Talc ac08 | .001f 42bb | .0000 0800
28| .6d91 6872 | .001lc Ocab | 0000 O72e 478 | .7a5e 353f | .001f 5382 | .0000 080k
429 | .6dd2 fla9 | .00lc 1ldb6e | 0000 0732 A79 | L 729F be76 | L00LE 6449 | 0000 0809
430 | .6ellt Tael | .001le 2e33 | .0000 0736 480 { .Tael 47ae | .001f 7510 | .0000 0804
431 | .6e56 0418 | .001lc 3efa | .0000 073b 481 | .7b22 doe5 | .001f 8547 | .0000 0811
432 | .6e97 8akf | .001lc Lfel | L0000 O73f 482 | .Tobh Salc | .001f 969e | .0000 0816
L4331 .6ed9 1687 | .001c 6088 | .0000 0743 483 | .7oa5 e353| .001f a765 | .0000 081a
43k | (6f1a 9fbe | .001lc T14f | .0000 0748 484 | . Tbe7 6c8b | .001Lf b82c | .0000 08le
435 .6f5¢ 285 | .001lc 8216 | .0000 OThc U485 | .7c28 £5¢2 | .001f <8f3 | .0000 0823
436 | .6£9d b224 | .001c 9244 | .0000 0750 486 | .Tcba Tef9 | .001f d9ba { .0000 0827
.437 1 .6£af 3064 | .001lc a3al | L0000 075k U487 | .Tcac 0831 | .001f ea8l | .0000 082b
4381 .7020 c49b | .001lc bbb | .00CO 0759 L4881 .7ced 9168 | .001f foi8 | .0000 082f
.439 | .7062 4daz2 | .00le ¢532 | .0000 CT754 489 | .7d2f 1a9f | .0020 OcOf | .0000 0834
440 | . 70823 d70a | .001e d5f9 | .0000 OT61 490 | 7470 a3d7 | .0020 led5 | .0000 0838
b1 | . 70e5 6041 | .001lc ebcO | L0000 0766 491 | .7db2 2d0e | .0020 2d9c | .0000 083c
A2 | L7126 €978 | .001e £787 | .0000 076a o2 | L7af3 p6U5 | L0020 3e63 | .0000 0841
Ah3 | L7168 7200 | .001d 08ke | .0000 O76e LA493 1 . 7e35 3f7c | .0020 4f2a | .0000 0845
Ll | (7189 fbe7 | .001d 1915 | 0000 0772 Lok | . 7eT76 8ol | 0020 5ff1 | .0000 0849
445 | . 71eb 851e | .001d 29dc | .0000 OT77 .495 | .7eb8 51eb | .0020 70b8 | .0000 O8ke
L6 | L7224 0e56 | L0014 3aa3 | L0000 OT77b 96 | . 7ef9 db22 | .0020 817f | .0000 0852 |
L7 | L 726e 9784 | .001d Lv6a | .0000 OTTE L4971 L7f3b 645a | L0020 G246 | L0000 0856
448 | L7200 20ck | .001d 5e31 | 0000 0784 498 | (77 ed91 | .0020 a30d4 | .0000 0854,
g | L 72f1 a9fb | .001d 6cf8 | .0000 0788 JA99 | L 7fbe 76e8 | .0020 b3dk | .0000 085fF
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. APPENDIX E

Alpha
Code

** ACS

ADB

ADD
ALI
ALO
ALS
ARS

**BTP

CFA
CFB
CFC
CFD

* CLA

* CHS

* COV

- %% COM

* CPL

~ CTA
CTB
CTC
‘CTD

DDD
DDW

DVD

DVW

EXT
EXD

HTR
HXI
HXO

IBM

LAD
LAE
LAM
LAW
LBW
LDW

* ¥ 3

LEW

LLS
LRS

MDA
MPA

Hex

Code

Operation

Add and Change Sign
Add to B g
Add

Alphabetic Input
Alphabetic Output

A Left Shift

A Right Shift

Both Type and Punch

Copy from Working Storage I
Copy from Working Storage II
Copy from Working Storage III
Copy from Working Storage IV
Clear A

Change Sign

Change Overflow Indicator
Compare Magnitude
Complement

Copy to Working Storage I
Copy to Working Storage 1I
Copy to Working Storage III
Copy to Working Storage IV

Divide Double Length by D
Divide Double Length
Divide by D

Divide

Extract
Extract with D Mask

Halt and Transfer
Hexadecimal Input
Hexadecimal Output

IBM Tie-In

Load A from B

Load A from D

lL.oad A from E

Load A from M

Load A

Load B

Load D

Load E

Long Left Shift
Long Right Shift

Multiply by D and Add
Multiply and Add

Page

20
- 20
20
30
30
27
27

30

28
28
28
28
25
25
25
25

28
28
28

23
22
22
22

25
25

26
29
29

31

23
23
23
23
23
24
24
24

27
27

22
21
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Alpha
Code

MPD
MPW
MTC
- MTS
MTX

* NOP
% NMO
NTP

PAA
PHA
%% PNH

* RND

SAA
SAW
SBB
SBW
*% SCT
SDW
SEW
SHA
*% SNI
*% SNO
* SSP
SUB

TIX
TLZ
TNZ
TOV
TRA
TSA
TSB
¥ TYP

* XAB
* XAD
* XAE

XAW

Hex
Code

E5
E7
93 -
91
95

00
DD
99

6D
6F
9D

22
4D

49
BF

C5

AB
c7
C3
4F
F9
D5
2C
67

17
1D
19
1F
11
13
15
9B

30
3A
36
69

Operation

Multiply by D -

Multiply

Magnetic Tape Copy '
Magnetic Tape Status
Magnetic Tape Exchange

No Operation
Number Output .
Neither Type nor Punch

Place Address in A
Place Half-word in A
Punch '

Round

Store Address from A
Store A

Subtract from B

Store B

Shift and Count

Store D

Store E

Store Half-word from A
Sign Input

Sign Output

Set Sign Plus

Subtract

Transfer on Index

Transfer on Less Than Zero

Transfer on Non-Zero
Transfer on Overflow
Transfer

Transfer on Switch One

. Transfer on Switch Two

Type

Exchange A and B
Exchange A and D
Exchange A and E
Exchange A and W

Pa g'e

21
" 21
33
32
33

26
29
30

24
24
30

22

24
24
21
24
28
24
25
24
29
30
25
21

26
26
26
26
26
26
26
30

23
23
24
24

* Instructions marked with a single asterisk may be used as the first or second
instruction of doubled command pair.

%% Instructions marked with a double asterisk require no address but have odd codes;
hence, these instructions may be used as the second instruction of a command pair.

To double a pair of instructions, the first instruction code (which must be an even
number) is made odd by increasing the value by 1 and placing the second instruc-

tion code in the address part of the resulting instruction. See page 35.

Instructions with odd codes can use automatic address modification by using the
even code which is one less than the code given in the above table. See page 34.



INSTRUCTION CODES, ALWAC III-E BY GROUPS

ARITHMETIC

61 Add

67  Subtract

63  Minus add

65  Minus subtract
bd Llong add

bf Long subtract

e7  Multiply

e5 Multiply by D

e3 Add multiply

el Add multiply by D
ef Divide

ed Divide by D

eb Long divide

e9 Llong divide by D

ACCUMULATOR
22 Round off
28 Clear A

2¢  Absolute value
2e Reverse A sign
3e Complement A

al Double shift right
a3  Double shift left
a5  Shift right

a7 Shift left
ab  Float
INPUT-OUTPUT
f1 Hex. in

3 Alphabet in
£5 Hex. out

f7  Alphabet out
f9 Sign in

d5 Sign out

dd  Number out

9b Type
9d  Punch
9f Both
99  Neither

COPY & EXCHANGE
&9 Exchange A and W

49 Copy Ato W

79 Copy Wioc A

b5 Copy Mto A

30 Exchange A and B
5 Copy B to W

41 Copy Wio B

32 Copy B to A

3a Exchange A and D
7 Copy D to W

5b Copy Wtoe D

38 Copy D to A

36 Exchange A and E
¢3 CopyEteW

57 Copy Wio E

34 Copy E to A

4d Copy address to W
4f Copy half to W

6d Copy Address to A
&6f Copy half to A

71 Extract (D)

75  Extract

BLOCK COPY

81 Copy to |

83 Copy to Il

85 Copy to Il
87 Copy to IV
89 Copy from |
8b Copy from H
8d Copy from Il
8f Copy from IV

JUMP & RELATED

11 Jump

13  Control jump 1

15 Control jump 2

17  Count down

19 Non-zero jump

1b  Stop

1d Lless than zero jump
1¥f  Overflow jump

51  Overflow if A smaller
02 Reverse overflow

Two instructions can be doubled up if the first is an even-numbered
instruction; but it must be made odd by adding 1. The second can
be any instruction not requiring an address.

Odd numbered instructions will have their addresses avtoma-
tically modified if the instruction is made even by subtracting 1.



