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This routine is written for operation in line 07. 
153 non-consecutive sectors of a long line and 
sectors 1, · 4 and 15 of line zero are used by the 
routine. 

0.1 Mach 
O. 96 Mach 
1. 53 Mach 

0.96 
1. 53 
3.11 

5. 58 Mil. 
3. 096 Mil. 
2. 7 Mil. 

Maximum error in Mach No. will be less than 
5 • 1 o-4 as computed from NASA TN D-822 of 
August, 1961. 

The Mach No. range of the routine is 

O. 1 ~ M ~ 3.11 

MLX Routine to line 07 

LDA Q/P@ 4 

LDC Return 

TRU 0.0007$ 

Exit is accomplished with M @ 2 in the A 
Register. 

Three equations are used by this routine •. Two 
rational expressions for the supersonic values 
and a polynomial expression for the 'subsonic 
values. 

For M<0.96 

M= 11 ·] I '£' Ai X 1 2 
i=l 
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••• 
METHOD (Cont'd) 

For 

M= 

For 

M= 

Al = 0.28S7 1428 
A2 = -0.1020 4081 
A3 = O.OS83 0903 
A4 = -0.039S 6684 
As = 0.0293 92Sl 
A6 = -0.0230 9411 
A1 = 0.0188 S234 
Ag = -0.01S8 22SO 

A9 = 0.013S 6214 

Alo = -0.0118 1843 
Au = o.;0049 8201 

0.96~ M<l.S3 

Ai x2 + A2 x + A3 

Al = O.S344 4S44 

A2 = 0.6140 9792 
A3 = -0.9887 1329 
A4 =. -0. 0011 7S99 
As = o.102s S969 

A6 = 1. 3236 s982 
A7 = -0.77S8 7SSO 

1. S3 < M ~ 3. 11 

Ai x2 + A2 x + A3 

Catalog Number 7001 

S7 
63 
79 
71 
so 
89 
20 
13 
40 
98 
21 

S4 
80 
00 
2S 
S6 
00 
00 

3 2 
A~X + AsX + A6X + A7 

Al = O.S337 9939 60 
A2 = o. 6204 1088 00 

A3 = -0.9989 0680 00 

A4 = o. 0011 7S99 2S 
As = o.102s S969 S6 
A6 = 1. 3236 S982 00 
A7 = -0.77S8 7SSO 00 
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1pb1 P•ok•rcl ••II Oo.npuiaer 
Pl 150 PIOllAM llSTlll 

. .• 

PROBLEM~ ___ M_A __ C_H __ N_o __ ._v_s__.Q_/_P ____ MA ___ C_H_"_> ___ l_._53 ________ ___ IDENT NUMBER 7001 
PAGE OF_...___ 

PROGRAMMER LCDR R D Wittv . . DATE Jannarl' 7 l '' fd • i 

LOCATION t•ITRUCTIO• YlllOLIC 
R&llA•KI LOCAnOll OP ADDHH 

00007$ OOlSlOOO; STC Exit to F 01 

002 003S4400; CLC 

004 005SOOOO; MAG Q/P @ 4 to (C) 

006 007Sl 507; SUB (Q/P - 0.80776)@ 4 to (a) 

010 012 3S07; TAN 

011 020S0100; !AC Q/P @ 4 to (A) 

021 030Sl407; ADD Ptf P @ 4 to (a) 

031 032S4400_j_ CLC 

033 03450000; MAC Pt/P @ 4 to (C) 

03S 03651 S07_i_ SUB (Pt/P - 3. 52791) @ 4 to (A) 

037 041 3S07;· TAN 

040 04250607; LDB A4@ -6 to (B) 

043 07253200; MUP -

072 07S51407; ADD (A 4 X +As)@ -2 to (A) 

076 07750100; !,AC 

100 10150300; ROT 

103 13253200· _Ml.LP (A4 x2 +As X) @ 2 to (AB) 

132 1.3351407; ADD - (A4 x2 +As X + A6) @ 2 to (A) 

134 l 3S50100; !AC 

136 l 3_1__S0300: ROT 

141 17053200_.i_ MU_E_ 

170 l 7252i 1 O; 5LT 

172 . 17 35 l S07_i_ SUB (A x 3 +A x 2 
4 s + A6 X + A 7 ) @ S 

174 l 7S5UOO;. STA Divisor to· F15 

176 17750607; LDB A1 @ Zero 

200 22753200; MUP 

PICC 17U. 



1pb1 Paokarcl ••II Oornput:•r 
Pl 250 PIOllAM llSTllll 

PROBLEM MACH NO. vs Q/P MACH ? 1. 53 IDENT NUMBER 7001 
PAGE 2 OF 6 

PROGRAMMER LCDR R D Wittv I I ! DATE 1/7I63 

LOCATIO• UllTRUCTtO• YlllOLIC 
R&llAHI LOC:ATIOle 0, ADDRHI 

227 231S2110; SLT 

231 232Sl407; ADD (Al X + A 2) @ 3 to (A) 

233 234S0100__;_ _LA_.C. 

235 2 36_5_0300· _R_O_l ' 

240 2.67S3200· MU~F 

267 270Sl 707;. DPS 2 (A1 X + A 2 X + A3) @ 

27207$ 27 5S0400; LDC Divisor to (C) 

276 325S3100; DIV Mach @ 2 to (B) 

325 32 650300; ROT 

330 341S3700; TRU 

o. 96 ~ Mach "" 1. 5 3 

00007$ OOlSlOOO; STC Exit to Fo1 

002 003S4400; CLC 

004 005SOOOO; MAC Q/P @ 4 to (C) 

006 007Sl507; SUB (Q/P - O. 80776) @ 4 to (a) 

010 012 3507; TANj 

011 020S0100· IAC A/P @ 4 to (A) 

021 030S1407; ADD Pt/P@ 4 to (A) 

031 032S4400__i CLC 

033 034SOOOO; MAC Pt/P @ 4 to (C) 

035 036Sl507; SUB (Pt/P - 3. 52791) @ 4 to (A) 

037 041 3507__i TAN 

041 043S0100; IAC Pt/P@ 4 to (A) 

044 047S2110; SLT Pt/P@ 2 to (A) 

047 050S0100; IAC 

051 052S0607; LDB AA@ -9 

PICC 176A 



1pb1 Paokarct ••II Oompu'l•r 
Pl 250 PIOllAM llSTllll 

PROBLEM ____ M_A_C.;;.._H--..N.;..O;..,.;..._v;..,s;.......;.Q;;;:.;/;..,P;...____;M;.;.;;;;.A;..,C;;.;H;.;;._..;,,>_;;..l -· 5_3 _____ _ IDENT NUMBER 7001 
PAGE 3 OF.._6w..-_ 

PROGRAMMER LCDR. R. D. Witty DATE 1/7/63 

LOCATION lltlTRUCTION tvMIOLIC ...... ". LOCATIOll OP ADORHt 

05307$ 102S3200; MUP. 

102 107S22 l O; ~RT A 4 X @ -3 

107 110Sl407; ADD A 4 X + A3 

111 ll 2S 01 00.i_ IAC 

' 
113 11 7S0300;. ROT 

121 150S3200; lM_UP 

150 l 53S221 O; SRT 

153 161Sl407; ADD 2 
( A4X + A 3X ;/- A2 ) @ 1 to (A) 

162 l 63S0100; IAC 

164 l 67S0300;. ROT 

171 220S3200; IMUP 

220 222S 1507; SUB (A4X3 + A3x 2 + A2X +Ai) @ 3 to (A) 

223 224S 11 OO_L STA Divisor @ 3 fo Fo4 

225 23650607__2_ [.DB A 1 @ Zero 

237 26653200; ~UP 

266 27 3Sl407; ADD (A 1 X + A 2 ) @ 2 

274 27 650100; ~.AC 

277 30050300; ROT 

302 331S3200.i. MlLP 

331 332Sl 707; DPS 2 (A 1 X + A2 X + A3) @ 4 

334 3365221 O_i SRT Numerator @ 5 to (AB) 

336 344S0400; LDC Divisor @ 3 to (C) 

345 37453100_,;_ IDIT Mach @ 2 to (b) 

374 37550300; ROT Mach No. @ 2 to (A) 

377 00153700_,;_ LTfill EXIT 

O. 1 ~ Mach <. o. 96 

PICC 176A. 



1pb1 Paokerd ••II Oomput:er 
Pl 250 PIOllAM llSTlll 

PROBLEM~~~-M_A_c __ H;;...;;.N_o_. ____ v_s--.:;;QM/_P~---M=A-.-c_H ___ > __ l~.~5~3~~~--- IDENT NUMBER 7001 
PAGE 4 OF 6 

PROGRAMMER LCDR. R. D. Witty DATE 1/7/63 

LOCATION INSTRUCTION 
LOCATIOll 

aYMIOLIC 
0" ADOltHI ltlMAltlCS 

00007$ OOlSl 000; STC Exit to F 01 

002 003S4400; CLC 

004 005SOOOO; MAC Q/P @ 4 to (C) 

006 007Sl507; SUB (Q/P - o. 8077 6) @ 4 to (A) 

010 0_12 3507; TAB 

012 Ol 3S0100; IAC Q/P @ 4 to (A) 

014 Ol 5S4300; CLB 

016 023S2110; SLT Q/P @ Zero 

023 024S0100; IAC 

025 026S0607; LDB All @ -6 

027 056S3200; MUFi 

056 057Sl 507; SUB AllX+A10 @ -6 

060 061S0100; IAC 

062 063S0300; ROT 

065 l 14S3200; MUB 
2 

114 l l 5Sl407; ADD A 9+ • . . + A11X@ -6 

ll 6 n 1so1 oo; IAC 

120 l21S0300; ROT 

123 152S3200; MU_B 

152 l 54S22i O_;_ SRI 

154 155Sl 507; SUB As + • 3 @ -5 . . +Allx 

156 15750100; IAC 

160 l 61S0300; ROT 

163 212S3200; MU_B 

212 21351407_;_ ADD A7 + .. . . + AllX4 @ -5 

214 21550100~ IAC 

PICC 176A . 



1pb1 Peok•rcl ••II Oornpuit•r 
Pl 250 PIOllAM llSTllll 

IDENT NUMBER 7001 
PAGE 5 OF---.l6"---

PROGRAMMER LCDR. R. D. Wittv 0 ATE 1/7I63 

LOCATION INITRUCTION 
LOCATION 

SYlllOLIC 
OP ADDHIS RIMAHS 

21607$ 217S0300; ROT 

221 250S3200; MUP 

250 251Sl507; SUB A6 + . 5 @ -5 . . + A 11 x 

252 253S0100; IAC ; 

254 255S0300; ROT 

257 306S3200; MUP 

306 30751407; ADD As + • . . + A 11 x6 @ -5 

310 31150100; IAC 

312 313S0300; ROT 

315 344S3200; MUP 

344 3465221 O; SRT 

346 34751507; SUB A4 + • 7 @ -4 . . + A 11 x 

350 35150100; IAC 

352 36250300; ROT 

364 01353200; MUP 

013 017Sl407.i_ ADD A3 + • 8 @ -4 . . + A 11 X . 
020 021S01 OO· IAC 

022 030S0300; ROT 

032 06153200; MUP 

061 063S221 O; SRT 

063 06651507.i_ SUB A2 + • . . + All x9 @ -3 

067 07080100_,; lAC_ 

071 07550300; ROT 

077 12653200; MUP 

126 1315221 O_;_ SRT 

131 13751407; ADD Ai + • . . + Aii X l O _.@_ - _l 

PICC 176.A 



1pb1 P•ok•rcl ••II Oo...,.put:er 
Pl 150 PIOlllM 1111111 

PROBLEM~~~---MA==-~C~H...._.N~O~._._y~s.O_._l.P~-M.....,A~C~H-.....'::-.._l..._5-3._~---- IDENT NUMBER 7001 
PAGE 6 Of 6 

PROGRAMMER LCDR R D Wittv . . . DATE 117 / 63 

LOCATION IN IT RUCTION 
YlllOLIC 

RlllARll LOCATIOll OP ADDHH 

14007.$ 14150100; IAC 

142 14450300_;_' ROT 

146 17553200; MUP 

175 20050100; IAC ' A 1X + • . . +A·. x11 
11, @ -1 to (C) 

201 2Q450607; LDB 5@ 3 to (B) 

205 23453200; MUP 

234 2625303(} 5QR M@ 1 to (B) 

262 27750300; ROT 

301 30352210; 5RT 

303 32153700; TRU To Exit with M@2 in (A) 

-

PICC 17'A. 


