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1 I····· .. FOCAL, :>/oQ ••••••••• 
2 
3 EXPUNGl 
4 1f'IWCt. S::'OR INSTtWCTIONS ., FIXHRI 'NU"""''''' 
6 F JXHR I lAU"1"100 
7 rIXMRI ISi"2~"''' 
tl FIXMRI lJCA"3""'''' 
'I FIXMRI JHS"11"H' 

101 FIXMRI JMP=5~>10 

11 HLtHIING f'Ulr.T fNSrtHlCTfONS 
12 FIXMRI fPw"0.,"'fl 
13 flXMRI fAO=lll~iI 

14 flXHRI fSB"2V,01'1 
15 flXHRI FI"Y:31'0'" 
16 flXMRI ff)V=4"~~ 
17 FIXHRI fGl~5~00 
l/i F \XMfll fPT=6>'VlI1 
1'1 
2v) """10 fNR=7k'J"'1O 
cl !'!101l'' f\:.Xf:il 
22 '1407 rt.NT=JMS I 7 
('3 7ililil NUP=7~II'" 
(>4 72"'10 CLA=1Ct!k'J 
~5 710'" ClL =711"" 
'16 71041l CMA:71041O 
27 71""" RAL:7tI!4 
?tl 702" CML:7i12\'J 
2'1 7101i! RltH=7illil 
3", 71012 R1R=n1': 
J1 701ft16 IHlc7ililo 
32 71Ov.1 r"C=7001 
33 'f51tl1O 51'111=751110 
34 74410 StA"744111 
35 ;> 511<' 51'''=7511<' 
36 74510 S,~A=74511 

37 142*' 5NL=7421O 
3b 1430 SiL=743k'J 
39 '1410 5KP:741il 
41.1 7"'41 CI"=7<141 
41 61101 IUN=f.1a111 
42 hl102 luF=61002 
4 :,\ 611131 K!>F=ni31 
44 6"36 K>lR="'~3b 
4., 6"41 T::.F=t<t'41 
46 6':42 TCF="'''4~ 
41 h1!l4'1 TI'C=I'>1044 
4t! "046 TLS= .... i40 
49 6'H1 R::'V=I\~11 
:>01 M112 R"Il=~1112 
:'1 61/114 RfC=~"14 .,,, FlxIAh 
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';3 
':i4 
.,') 
5b 

'" 'H' 

0;9 
6", 

61 
62 
tl3 
64 
65 
66 
67 
bli 
tl9 
loA 
71 
72 
73 
74 
75 
76 
77 
7d 
7'J 
did 
tll 
112 
tl3 
84 
tl5 
116 
d7 
IIIl 
119 
90 
91 
92 
93 
94 
95 
96 
97 
911 
99 

"'illlll 
... 'V.2 
1"I'I"'.s 
"11104 
"''''11:) 
~01!16 
1I'(,H17 

'lID 1 1'1 
'-''''11 
IIi<l12 
k'I'It3 
Vli<l14 
~1015 

('016 

'~017 
,-.I't?i<I 
(1"'?1 

011122 
111"'::>3 
111024 
>1025 
"'026 
0027 , 

''''''30 0031 
1'1032 
'11"'33 
~"'34 
"'1!!3? 
"'1!l36 
"037 

~lI.:lVll 

541"2 
;>6113 
7477 
~'''1V11r! 

'A1t13 
nVlI/l 
661'10 

I'II!!I'I", 
,,,,H'iiJ 
PI!H~I!! 

I/Ii<lvllll 
3.s71 
V2V.iiJ 
11'10\1)" 

1/1"17 
34,s", 
"'IIlVlI'I 

PI'I"'''' 

1"25«'1 
771il1 
'b~)" 
7761t 
1'1177 
5577 
443111 
733<1 
1'1017 
Wl.77 
1'1241/) 
7776 
PI!lVl2 
"'<'6.'1 
P!IIH11!! 

I • FUCAL • - H' kiCK ME~RILl - FO~ THF FAMILY U~ 8. 
I~EvISlU k' fU~AP~ 1AFT 5/~9 

1~ISCtLL.NlOUS lTtMS 
*1 

Mlj'JuSA. 
r-It6S'" • 
P1:1, 
C1"~, 

AXIN. 
Xt<T. 
),rlr ... 
PULxR. 
FLTXk. 
C2>l1!l. 
X"Tj. 

J~IP I • + 1 
INTHPl 
-.sf:! I(;ONSTArIT 
v. 
13 

t' 
\1 

IA 

IA 

I Of<U~-l 
21tl,,; 
f' 

IUSEU FOR CALCULATI~G SIGNS 
ICONSTANT 
ICONSTANT 
I~UURESS OF FLOATING POINT IHTFkPRETlR. 

ISTORAGt:: INU~X 
llOXTRA XII 
II:.XTIoIA )I? 

IPUSHUO~N LIST INOEx REGISTER. 
IXR15 FOR FLOATING POINT 
IC(lNSTAr.T 
IUSED ~y PUSHUC~N LIST CONIHUL~ 

T\:.Xlt'=. ITFxl 
AXf)uT. HIS I)' 

PUINTlRS 
IUUTPUT INOE~ 
luNPACK SW ITCH 
IUNPACK STOkAG£ 

X(;T. 1/1 
GIFI1. 1/1 

I NlJl1l'EHS 

PER; 
M77. 
P76V111!. 
M<!i/!. 
P177, 
BuTTOM. 
FLOAT= 

Pt7. 
Pl.77. 
C~411). 

Ml.. 
Pl. 
C~r,I<i. 

1i1"JI:!UF. 

251> IPER I un 
-77 I~IGHT M6SK 
76V.~ IGROUP M~SK 
-2~ ICONSTANT 
177 ISTEP MASK 
UI:!CO~V-1/lND OF TEXT 
JMS I • IFLOH CIAC) 
XFLOAT 
17 
277 
24~ 

-~ 
2 

l!:Ieo MAS\( 
/ .. ?" 
ISPACl 
ICONSTANT 
ICONSTAII:T 

BllFFER 
SUI:!ROUTIN[ 

IASCI I Fn~ HIW 
IHIGH SPFEo INPUT RU~FF~ 
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HIli 
Hll V,tl411 FLOP=. IFLUA T I r~r: OPEHANIl STORAGF 
11'12 1/10411 VI1VlIQ FLOP'" 11 
1113 "'041 V I/l ",a FLOP\. " 1"'4 ~'1/)42 (J'11"'~ FLOP;>. (I' 

1"" AII43 I'!l/lv'l() FUJP3. ~J\ 

Hlb ~11144 FLAC=. IFlOA1II'jr: PUINT ACCU"UI ATUI' 
107 ii,10144 (;i!1O"'~ FLACf'. !" 
1101tl (011145 1110111101 FLAC\. I< 
lillY 010146 0~"101 FUC;>. fl 
11101 "'1I4} !>.M,101 FLAl;3. " 111 445id NI;.GATI:. = JMS . 1,IoEGA T[ FLAe ROUT I ~lE 
112 1010511 61>71> ~llGAC 

113 ~0"1 "'IIIH' TUTUllo. 11; ITOTAL DIG ITS IN OUTPUT FIF:LD 
114 44,<! FIX= JMS I IFIX FLAe ROUT 1M 
115 \11il52 7311 Xf I X 
116 ",,,5.3 1'11II111/l TAHCTtI. rA ICARRIAGf INOE)( 
117 
11/l l(;fJr.STANTS 
llY 
1211 
121 01'54 LIST"=. IIr.PUT LI ST FOR "SFOUN[l". 
122 .. 054 "'337 p.s,i] • 337 ILEFT ARR 
123 ,·10155 1'1214 ;>14 IF.F. 
124 /'1'156 02"'7 ;>1/17 II:!ELL 
125 111"'57 11212 CLF. ?1;> IL.F. 
126 PI~M' LIST3=. If XC"I:. T I (Hi LIST 
11'7 ","M:' PI<'15 CC~. ;>1'> ILIST t'lRANCHfR. 
121'1 "'"61 '11;;101 11 IStARCH rHARACTl:.1< (VARIAI'Ll) 
129 
13111 0"b2 M1111l=. 
131 .11162 77"'0 P77M~. 77~11l ILEFT MASK 
132 1>063 7!:J 4 Ii! '1~4"'. -2411 ISPACE nST 
1JJ 11064 75;.>2 '1PFHI -2'>6 IPERluD TEST 
134 "i1~5 75b3 Ml;H. -21~ le.ti. TEST 
1.35 f''''t>l> '1~LT:. 13-wORlJ FLOATING POINT 
136 ~066 777~' M.s. ·3 
137 0067 7773 M~. -5 Ii'AHEN TrST 
136 111178 771>7 '111; -11 IPAREN TrST 
139 111071 FJ077 P77. 77 IRIGHT MASK 
14'" 
141 1-111172 617" FUU1PUT;eOCONV /FLOATING OUTPUT 
142 "'1173 56i1101 F INPIJI. llfjClJNV IFLOA TI Nt: INPUT 
143 ""74 ;>527 CUI~I:;[IF • C0I1[!1I; ICOMMAr.O tlUF,FEf< START 
144 Vl075 3421<l crRS; FRST IAnDHlS~ OF DUMMY LINE. 
14~ 1'1071> 3432 fl~n • RUFI:IEG IFlfiST LOC AT IilN usro. 
141> "'017 34.3l [NOT. I'Ufl;1£(; ISTAHT OF SHiRAGE AtlEA •• 
147 5510111 Rl TUPI~= JMP I IruNCT I o~, RETURN 
141! (~U'iI 2"5~ H,UN31. EFUN:I 
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149 
15111 
1?1 
152 
153 
154 
15? 
1?6 
157 
15t; 
1'>9 
16'" 
161 
162 
1/)3 
104 
lb5 
l!'1b 
167 
161> 
j69 
17(1) 
171 
172 
173 
174 
17.,· 
P6 
117 
17" 
179 
ltlVl 
lt11 
162 
1113 
1114 
11:1., 
1116 
ltl7 
1118 
11:19 
j9\1 
1 '/1 
1n 
1'/3 
1'/4 
1'15 
1Yb 

1\51<1 
\'lUll Pl523 

141.s 
1)502 

~1~2 155~ 
451'13 

011113 1'1 5i' 1 
451'!" 

0104 1'1'>32 
4505 

~105 "'550 
45i'6 

0106 2.s15 
45"7 

I!IH'7 31d23 
45116 

"'111!I 1333 
,,511 

11111 1"733 
4512 

\'l112 2477 
451.5 

01113 ;>4f>3 
4514 

,111" 6151 
4515 

~;11" 11312 
4516 

"116 22f>5 
4517 

,1·117 24t 7 
45216 

>111''' V..s05 
4521 

"'121 t 524 
4522 

1~122 1533 
451'3 

"123 2'1177 
45,,4 

"124 ;>451 
4525 

.:1?5 1'713 
",;>6 

"'1'6 2736 

INEw IN5TRUCTIONS: 

PUSH.J=JriS I I>lECU~SIVE SU!jI'OIiTINE CALL 
XPUS"'J 

~uPA=rAU I Pr.LXk/~ESTORl AC 
PU~J=JMP I. ISU~RUUTINE RlTU~N 

XP()PJ 
PUSHA=JMS r ISAVE AC 

XPUS"'" 
PUSHF=JMS I. ISAVE GROUP nF OATA 

PO? 
PUP~=JMS I. IRESTORE GRUUP 

PU3 
G~TC=JMS I. IUNPACK A CHAHACTER 

VT"A 
~AGKC=JMS I I~ACK A CHAWACTER 

PAC~UF 
SUHTJ=JMS I. ~SOkT AND BRANCH ON AC OR CHAR 

SORTA 
SURTC=JHS I ISORT CHAR 

XSORTC 
PI'(It.tTt.:=JMS I. I~RINT Ae O'W CHAR 

OUT 
H~AUC=JMS I. IHEAD ASR-33 INTO CH~R ANO PRINT IT 

CHIN 
PHNTLN=JMS I. IPRINT C(LINE~O) 

XPf<NTLN 
GtTLN=JMS I IUNPACK ANn FURH A LfNFNUHSER 

)(GETLN 
FINOLN=JMS I. ISF.ARCH FOR A GIVEN LINE 

xrlNn 
F.NOLN=JMS I IINSlHT LINE POINTERS 

XlNULN 
RILo=JM~ I. IROTATE LEFT SIX 

XRTL6 
S~NUR=JMS I. IIGNnRE SPACES .ND LEAnING lERDS 

XSPNOH 
TESfN=JMS I. IPERlonl OTHER; NUMBER 

XTESTN 
TSTLPk=JMS I. ISKIP IF 5<SORTCN<~ 11 (I.E. AN L-PARI 

L~flTSl 

TSTb~~=J~S I. I~KIP If G(Ae) = G(LINFNOI 
l;k1-'T5T 

Tc.!>lC=Jr,C; I ITE~M; NlIHHI::~; FlJNCTJO~'1 LETTER 
nlSTC 

lKHUt/=JI1S I 
FkR2 

IGENERAL E~HOH kOUTINE 



\'127 ., ... '10 

1'113.., ~J<!{", 

:'1,~1 

,'.131 ""i,,, 
t~1J2 77lle 

1il134 

~'1j~ 

11130 
14tH 
1114<1 

1"141 
1<1142 
~143 

.,1 .... 

'"145 
1~140 

111" 7 
"'151d 
,11,)1 
111'52 
(~1~3 

"'15" 
,J155 
1<1156 
1'1">7 
11'16;1 
''.161 

I"lh2 
1:l163 
\Illh4 

.,H'" 
litalik,i 

?b7!:> 
?ot>!) 

P 1M 1 
~21!:> 

V ~JI~ Ii! 

1'''''''5 
1.,75 
(4 k) ?, 101 

.. i!lelllJ 

1';1"" 
~"''''1 
H'I'l 
f''''''o1 
rill",) 
3 .. 32 
V ,",v' III 
P'W>1 
2,,34 
24t>3· 

''''"'Ill PiHllil 

'.'\'11/1 
4505 
;>514 

~<l"'6 

PAl 1" 

SuI? rCj\., III 

Lf,<j H't'. ,; 
n I)f':, 

hI" .... 
C"T,., -;>;. 

V141 ~-.llJL-71d 11: ,\1< 

IjIJMHl'" Ti'i Ht;Ll FROM su~TC 

IlA~T Of'FhATION fUR EVAL 
I~ "",ellu" CUOl. 
IAS~-TY~r swlTrH 

rAG I:. ~ 

IL)~_U_ H A"',l fHf<U>< r:OIJ"'Tl"(iJ~Hj .lV F .p, ALSL) 

I=f;-,O FOf< HI'. 

H<JF 'i I ~~fl:!fG INEXT LorATION IN RUfFrH = LAST LUCATIO", OF TI:.)T. 

AU!), (I' 

xc T I I\. • ,-

II,) luf ~. )'OIJTL 
[ !'II '.1 t- V, ;( I .<J 

NA.t;~W, ~·~t-'t"l 

CrlAH.21':> 
L I '11:."U. VVlvh1 
GING, ., 

IGHAf~ IUF INPUT 
/l"AGI( ~wTlCli 

IUUTPUl SURHOUTINE 
/I NPUT SIJtjROUTI JIll 

I,~O T ALL Ar~u/UR GHOUP SOl I rCH (4v.i"'''=Ur.:U PAL U 0=I;FGI'r') 
ITHE MOST TMPO~TANT ~lGlSTFk 

ILINF NU~~EH kfAn BY GFTLN 
1""HnS Tn STORE 1 VA~IAHLE 

P(;, FLTiF~ IP~ULRAM CnUNTFH 
Td I ')LN •• J 

Tl'ih(lP, @ 

I)I;.Ht;S'. 
llMP~~"'l , 
PA{;"S I, \1 

P 11. ;1 

ILlNF POINTl~ FHOM 'rl~UL~' 

I~UKHENT 'r~AL' npFRATIO~ 

ltoACK f'OIJIITI::" fROM 'F1~'IIL'~' 

IUft;U(; SWITCw ~ NUN-1ERU rUN LTTf~AL. 
I=~ rOK TRA(;~ (IN. 
IHUbOUT PHOTfC'IU~ 
IvAtHAf'U POINTlR 

LASTV, ",UFt;f(; IAOuRESS Of LAST VARIARLF 
IIEMPORA~Y H[GIST~H - MAIN Tl. \'I 

Ti!. ~ 
fLh,r;t'. FL~H(, 

f'If:H, CHI", 
IUSt r, t,~ NH, 
TI;.'1t'l. V' 

Tt~'P2. " 
Tt.MP~. (1 

ITEMP "[GISTER - rOR NEW INST. RnUTINI::S, 
luAU AO{1HESS 
I(;ENERAL (;I-lAPACHH INPUT ~OIJTlN[, 

FLOATING PT. PACKAGf 

T~T~"~: JMS I • I[EST FOR ,ICH 
XTSTfHM IRETURNSr OTkER, I UR r.H. CUMMA 

nlGIT~=D 131GNIFICANT DIGITS 
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241 
242 
243 
244 
245 
246 
247 
24t! 
24'1 
2':><1 
251 
252 
2')3 
2'>4 
2'>5 
2':>6 
2"7 
:?'>I:! 
2'>9 
21l"l 
2111 
262 
263 
264 
265 
21>6 
:?t:>7 
21ltj 
269 
271/) 
271 
272 

"'117 
~2~'~ 

"2~1 
i1121~2 

"'21113 
1~211l4 

"2~5 
11206 
1121/)7 
1oI211d 
Vi 211 
"'~12 
V1213 
"'214 
11215 
0216 
~217 

;b2hl 
i11221 
1'1222 
~22.5 

"2:!4 

11122'; 
i112?6 
101217 

0177 
7611d 
,>.,76 
la7 
3145 
31'>1 
1216 
3"13 
2152 
3"61 
111154 
4512 
11174 
31/1l., 
3136 
1"'74 
31')3 
",1j13 
451'" 
0I1t'>3 
... .,11d 
4511,7 
')217 

"'ill'''' 
2612 
1575 

1~6CAL'~ COMMAND/INPUT DRIVER 

ILnCATIU~ 176 SET TO 8fGIN FOR 1~ITIALllATIOH. T~EN TU 
IMECO~R!1 THEREAFTEH. fUP CONSOLE START AT 0200 
"t7l 
SIAHl. 

IttAK; 

(bNUR. 

III/I 
f'4",,,,1'. 
CIIHtlOI. 
CF'RSX. 
11111 

SKP CLA 
JI'1P ( .-? 
lAO CF%X 
DCA PC 
DCA Dt.tlGS" 
fAil COMl:lllf 
OCA POLXR 
IS1 OMPS .. 
OCA L1ST3+1 
fAll P337 
PRINTC 
TAJ) COHI3UF 
DCA AlliN 
nCA lCCT LtJ 
TAU CUHt:jIlF 
DCA PACKST 
RlAOC 
SOkTJ 

IPROGRAM START FRO~ SELF 
ICONSOLE START: SW=20'. 
f(PC) => 0 
IFOR COMMANO 1'100£ 
I£NA~Ll TRACE FOR INPUT OF (1). 
IPROTECT COMMANO SUFFER. 
INO PAlCH TEST, 
IINll UNPACK AND TRACE SWITCH. 
ICLEAR SEARCH CHARAcTER FOR INPUT, 
IANNnUNCF PRESENCE 
II:lV TYPING THE LfAO-IH CHARACTER 
IINITIALI!£ COMMANO fiUFffR 
HOR Ut,PA(;KING, 

IRUI:iOUT PROTECTION 

IRFAn COMMANQ STRING 

lIST6-1 
tNLlST-LJSTb 

PACKC ISAVE STRING CHARACTER, 
Jf'lP IG"'OR 

"'It. 011 
COMUUT+l:? 
FLTlEk 

ILINE NUMBER TEST 
IENO Of COMMA NO RUfFER. LESS PROTECTION COUNT. 
IPOINTER fOR PC=COMMANti OR INPUT 



,12 ,~>1 

'~<!"1 
'?,j;> 
~<!.\5 
A23q 

",?,~'J 

\',<!.30 
"2.1 7 
,";>~~ 

"241 
"242 
"'243 
v:2H 
"24':i 
,':240 
")2~ , 
V<!':>" 
V! 2':> 1 
\12~2 

fI2':d 
"2':>4 
"2~5 

'.A?h6 
v' 2' I 
1:'2~'" 

'2f> 1 
.'21'2 
~12(,,5 

")21-4 
"21>" 
"'2"6 
',267 
I" 21 II 
'1271 
"j?72 
",27.3 

"'274 
"?7':> 
'1,270 
",,-77 

".3, '" 
11I3"'~1 

'.3.'2 
1,3\',5 
;Ii J '-i 4 

4,:>W7 
4':>\ 7 

1 V' 7" 
3>117 
3l<J?1J 
4':>;'0 
1 VJ~' 7 
~<J1.3 

4':i21 
4722 
4':i2{> 
'in4 
6I'Hi2 
"1';>1 
4':>" 
1141 
1n5 
704101 
4':>?tI 
1 iS4 
:10111 
31-'16 
1143 
;1410 
~'J?1 

741101 
"'JiII6 
4,:>V,7 
1142 
1"'65 
76 4 >1 
,:><!62 
4':>111 
2111 
4':>17 
'>117 

451)1 

"'1116 
,':>45 
74"~ 
">117 
314':> 
114':> 
1""1 
5"-",s 

"Allt' 11141 

II~[T" f'At.t<;C 
PACKC 
TAr, CUMtd'F 

GU',t,. It:~ AALuT 
!lU YCT 

11I11 

r,t T C 
TAil ',lJTTr~ 

1'(;;' f ULH 
Sf"t,UI' 
TlSH, 
fkROF<4 
JMP INf'UTA 
IlJF 
I Sf I'U:l6Sw 
GI:. T L~I 
TAl! NA(,SI< 
TAil P4",,,,' 
SO CU 
lkkUH,3 
TAP f'Uf K 
IIC~ AX IN 
IlCA XcT H' 
T Af L I Nt. t'd 
rCA 1 A X 1', 
SI'I"UI< 
SKf 
CUC 
PArt<;r: 
TAli CHAK 
1 At' HCIl 
'itA CLA 
JMf' .-~ 

PUSHJ 

F:NI'L~' 

IlI:.LI:.TE 

JMf' sr~HT 

f'kOC 

"-JUl-7>1 11:,stl 

ISTART TO PACK C.~. 
IF INISH C.R. 
IINITIALI~[ "TrXTP" 
ISlrvp CURNI:.NT LINE 

IRFAII FIRST CHARACTER. 
IINIT PUSH-OOW~-Llsr 

IIGNORl LEAOI~G PLANKS 

PAGt 7 

IUOES THE LINE BFGIN WITH 1-91 
IILLEGAL GROUP lfRO USAGE 
INO 
IYFS.STOP INPUT ~U~[NTARrLV. 

IDISABLE TRACE FOR REPACKING 
IRI:.An THIS LINF: NUMbER 

ITI:.ST FOR SINGLE LINE 

IILLfGAL LINE NUM8ER Oh INPUT 
15fT POINTrRS 

ISAVE l1'1E • 
I(X-MEM) 
IIGNOR~ SPACES AFTER LINF NUMBER 

IREAD 1ST AFTER LINENO TERMINATOR. 
I~AV~ TUT AND Rf:SToRE aHA FII:.LD 
ITFST FOR [NO OF INPUT STRIHG 

IREMOVE OLD LINE. IF ANY. 

IIN~E~T NEW LINE 

If'ROCI:.SS IMMEUIATE COMMANO. 

T Afl PC ICHECK Nf X T L I ~'E (X-M~;--) 

~~A IlNU UF PRQGRA~? 

J~,I' SIA"T IYFS 
ileA f'C ISAvr ~'n' LINE NO. 
TAn PC I~TANT ~Fri LIN~ 

I Al: 
J~P G~N~ IPROCESS OTHER CO"~ANOS 

Ilf_xT liNt IIF>U-' FOR"'A1§ 
/_ 1 t :. I \ T , h tEN (1 II~ LAST 
I Or ~ L 1 ~ I:.. 1,1 

I" \ - "" + 1 I ExT 
I" I (,. p. 
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3£'6 
31.7 ';·31'1'> II, L'li' III X,HU'. ~, l.,oTAn AC LEfT 6 
3<'8 .;3il6 7h6 CLL Hll 
3<!9 {l3"'7 7 l!i i:,16 .. n 
3,~;j v..H0 7v,v'6 "'1L 
~.H ,,311 ~) 7i ., JM" I X"TlA 
3.1" I 

.S.i3 1"!'uetS:' A L1Nf tttJ"H~~ ~ - "GE1l~" 
;S,H '''312 "'It V· It XI>t. TLI' • '" 3.1., ~'313 4'>d SP~·Of< 

331':> 1"314 12<''> lAI' f'4vik;ft IINI T1ALltr TO SINGLE l I'IE 
.s.> 7 v 315 ~1'1 [lC~ f\Al,:," 
33~ 1:,316 4511 ~OI<IC ITF::;T fOR A SIGN 
339 U317 "114 S"'LIST-1 
34" 1"3?oO 537;1 J~H' E ~l,~ It.VALUATE IN rLOATING POINT 
341 ."3~1 47"6 JN~. I IIPINT IFI)(rU 1'01"11: r.ET G"OUI' 
3"1 Vl3?2 4'>"" TE ~ r~· 
3'1j v13?3 4'>1'6 r.u c Il,O PAST If THEHE 
344 "'324 43'>6 JMS r.I:.G l(;rT HT STEP nlGiT 
345 111325 71\16 ell fll l IMULTIPLY AY TfN 
34'" "326 11;>] TAl' SUHTCN 
341 "327 71<h'4 RAL 
34'1 111330 4,)00,6 JM" (jt.b 1(;f1 2~'Ll STEP nlG IT 
3H 0331 1143 TA·, I I ,\It: ~'L' ICOt1P I "'1:. 
.1'>~ 1'~3~ 7'i'HI Gt X IT. SI\,' 
3'>1 v'333 31"1 IlCA r-~Ab~W IMUST Rf. GROUP 
,552 1>1334 31,,3 nCA LI',U'U ISAVE SlrP NUMRER 
;S'>3 t335 1164 TAli "tC'.!! ... IGROuP 
3'>4 ,1.\36 7451/1 SNA 
~')'; 0J.H 5347 JVP G 11:.:;14 IGl'(tJUP oil: MUST dr "ALL" 
3'>0 ~:>4111 4:;~'" RTL6 ICONSTRucT LINE NU,,"ij[R 
J~~ ~1341 7111114 KAL 
35d 0.542 1143 1 AI.l Lll'j£NO 
,55'1 "'343 3143 DCA Lli'UJU 
31)111 1'.S44 1164 TAl) flt:CNih1 IH:ST fUR LEGAL GROUP 
361 II1;H5 111307 ANfl C77MI 
31>2 1-1346 53'51' JMP .+$ 
363 "'347 2141 G ICHA. I~i' r,4[,5," ISfT TO "ALL" 
31)4 11135" 11'13 TAl) LI NI:.N') IMAKE SURE LlNf , IS lFRO 
300; 1I13!;1 76'5tcl SNA CLA 
3t>6 03!)2 4522 Tt.<;TN 10K; TEST fOR fXTRA Oll,ITS 
.s" 7 V'353 5361 .)!'iP L ,~E ,<II IUOURLE . , ILLfGAL (~ . "'. OP G.>1'5 
3'>tI 0354 5712 JI'IP I XGflLN 101( 
,5"'1 ~35:; '5561 JMP L, .. f"~ /TOO MANY I1IGITS 
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H" 
3 71 ~;.5~6 Iil"'t'" (~t. (. , " I lifT A STEP O((,! ' 
372 \'1.5">7 31<13 nc~ l. I "'l~'u 
3/.5 .; 3/) " 4522 Hq~ 

.S74 "'~61 45;>6 L H-rlh', Fk!-'lJ"I-' ILlflUrlLF PERIOU"-

.-~h .31>2 '>3·H .Ir-P r·t. x 11-1 1:-'0 Id(,1 T 
.3 If> 13"'3 4?V'6 r;f 1 C IUIGIT. PAS5 11 .,71 ·'3t-4 11'" lAl' "Ll"H:," lUI T ~ ITH \I~Llll 
.~ 10 ,'3f5 0;7'56 .J~,e' 1 ~I:.C-
;<,7" 11111 
S';, ~1 ~~ 3t>6 6~1'" hPINT. fll:.I:HI 
3"1 r.;3b7 776'6 f17oVl. 77"vl 
M2 11111 
3<1,3 It.VAlUATF ~ L11';E. NUMl1lf' Tli 'FLOATING POI",T 
3t>4 "37'" 47vil f. ~ 1 ,'j, Pu~rlJ l(;fT VALUE 
.~.,':) 1'371 1bn1 FVAL 
5<'6 1'372 44">2 FlY 1(;[ T LROUP • .~., 7 ('373 4':)~i3 JJl:~dA 

3"~ "314 1"'45 TAt· H~(;1 
3119 '~375 764" SO l.LA 
j"" 1iJ376 ')31>1 JMP LNf.,," !lOU biG 
;"/1 ')377 44"7 HNT IGET STEP 1/ 
,~"2 "41l'" 7.11;" F"f< 
."/3 .'4V1 ;:>?Io'" F51' FlAhGP ITHIS (,IVES -(f~ACT JOf'.lAl I'A"T) 
:~"4 \"4V-2 :~b14 FMY F1r.'''' 
3'/5 :40'.5 3et4 f !<Y F1rp 
3'J6 ,. 4"4 ;:>1>15 F~~ H',v,P IK III I.NY ROUNf.OFF [flROti 
3 .. 7 ('4"5 Vvl~"·d FU T 
3<1~ .4ttl 44'>\1 ~'t GAll'. 
3"9 ,.41'7 141.3 PUF A 1f<F S T Of,'t. GRUUI' 
411116 "4114 3164 Ilr~ I)t.CNlIM 
4·'1 '·411 H~2 F I X 
4"2 ('412 5613 JI"P • +1 
4113 1'413 F332 GUll 
4.'4 1111I 
4,15 '"414 577V: F1"t'. Fll t:,. 
4116 "415 577.5' F"1'11111> • F"Lf'TE !Ir 

.4\'17 
4118 I~ANGt uF ~CrE.PTl8LE LlN[ NUI4t:!FRS : 1. "'1 TU 15.9'1 
4169 
410 INA(;SW: 
411 1"I'III'P=k",,,., 
412 IlINF=4v,r~" 
41.5 IkLl=v!lI"l 
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414 
415 
416 
417 
4HI 
419 
4"~ 
4~1 
4/2 
4<'3 
4~4 

4~5 

426 
477 
420 
479 
""iVI 
4,\1 
432 
433 
434 
435 
436 
4,H 
438 
4.)\1 
44~ 

441 
442 
443 
444 
445 
446 
447 
440 
'I'll 
4';0 
4':i1 
452 
4!:i3 
454 
4 ':is 
456 
4':i7 
4!:it! 
459 
46" 
461 

t'416 
11'417 
~41'lI 

<1421 
V4<'2 
"'4<'3 
"4:;>4 
.'425 
V416 
~4V 

tl438 
1'431 
~4J2 

"433 
V4M 
~435 

"436 
t)437 
1I'44l1 
0441 
"442 
>:443 

.. " "" ~445 
0446 
11'441 
ti:4?lI 
"'451 
tJ4?2 
1!l453 

b454 
t.455 
'456 
04!i7 
04btl 
1'1461 
"'462 
171463 
11464 
~465 

<466 
11'467 
~47111 

~I4 71 
<'472 

4515 
1145 
"5~~ 
45r4 
"1:117 
.. 50 .. _ 
1'J141 
1141 
77Ht 
5254 
.. 5 HI 
5213 
4501 
1'1613 
'!5l15 
"141 
1545 
7450 
5262 
10111 
3154 
1141 
7740 
5251 
1554 
4524 
5262 
1554 
31"~ 
5223 

"516 
4526 
45k)! 
1'1615 
4505 
111141 
4':iV,5 
fJl617 
14H 
3145 
4!:i65 
5266 
5612 
5216 
91616 

IR[CUNSIVE OPERA'E. £XECUTEj OR CALL 

[lU, GElLN 
TAD PC 
PUSHA 
PUSHr 

PU~Hr 
lEXTP 

NAGSW 

IEXECUTE ONE LINt. A GROUP.OR ALL 
ISAVE ADDRESS 
lor CURREN' LINt 
ISAVE REST or THIS LINE 
IA90RESS Or TEXT POINTERS 
ISAVE NAGSW' CHA~1 AND (INENO. 

TAD NAGSW ICHECK DATA FROM GETlN, 
~PA ClA/SKIP IF C'OtlP OR ALL 
JHP OOON£ IUD ONE liNE 
flNOLH IINfT FOR CROU~.ND SET THISlN 
JMP TGNP:> 

nij~pl. PUSHJ IEXECUTE ORJECT LINE AND SET-fe. 
PROCESS-? 

POPF IR[STORE-TME •• TA 
NAGSW 

lAO PC ICHECK FOR ~H9 OF TEkT (X-ME") 
SNA 
JMP OCONT -/ALl OONE 
lAC 
OCA PTt ISAVE POfNTER TO ltHEHQ 
TAD NAGSN ICHECK FoR GROUP 
SMA SlA CU 
JHP .+4 100 ALL 
TAO I PTl ITEST CROUP CX·H[H) 
TSTCRP 
JMP nCONT INOT IN GROtlP-
TAO I PTt IREAD HEXT LINE NO. (X-MEMI 
OCALINEHO 
JMP OGRP ICONTINUE THE SUBROUTINE 

11111 
DUONE, F I NOL N 

£HIlOR2 
PUSHJ 

IFIND THE LINE 
INO SUCH lINE NUMBER 
IEXECUTE IT 

PROCESS 
POPF 

NAGSW 
OCONTo POPF 

T£XTP 
POPA 
OCA PC 
TST[I'M 
JMP .-1 
JMP I • +:? 
JMP flO 

PROC 

IRESTORE CHAR 

IRESTORE T[XT POINTERS 

IR£STORE ADDRESS or CUNRENT LINE. 

IGO TO TERMINATOR 

I[NO or 00. CONTINU[ PROCESSING 
ICOMMA. no AHOTHFR 
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4"2 
4"3 ~41" 1146 T(;kl-? lAO THISLN IT[ST rOR GOOD GROUp NUMRER. 
4/>4 '1474 3"'11 DCA lIKT 
4,,5 11475 1411 un I Xtn 
4'>6 1'476 4524 'STGHt' 
4'>7 • 477 4526 £HtWk2 INO SUCH GROUP NUMBER 
46H Vl5~0 52"2 JHP f,,,HP! 
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- 46~ 1t>IJSHuflWN LI S f C('NTROlS 
47111 I 
471 ..,5i11 fJiihh' l(t'lJSHA. I' IPUSHUOWN THE AC - "PUSHA" 
472 ~51112 3332 PCA PU2 ISAVE AC 
413 "'5 iI 3 7104 Ii! CMA IHACK Ill' 1'01 NTfR 
474 1'504 " 311cJ JMS f'CHK ICf.lECK cnRE USAGF 
475 i'5i!5 1332 TAU F-U(' 
476 1'15f11b 341~ lJeA J X~TJ ISAVE 
477 ,'507 571111 JI'I'" I XP(JSH4 
47d /II/I 
479 .1518 ""'ltk! 1'CI1l1i fII 
413" 111511 1 illJ TAli PtllXR IilllC It>; AC 
4t11 1'1';12 3"13 OCII PlllXfi 
402 1'1513 ''''13 TAU POlx" 
4<13 ~J514 31016 (lCA XHT3 IflllPlICAT£ POINTEtl 
4"4 I'~H' ,,;13 TA" POL X" 
4C15 1-1516 7141 r:1I r.IA 
4"6 "517 11')5 lAD lASTV 
407 i451'IIl 7b314 Stl ClA 
4t;;1 "'521 40;;<'6 ~RIiOfi ISTOIIAr.E rlLLEO RY I'USHlJOWN LIST 
4d9 Y'5?2 ~7HI JI'IP I PCHK 
4</0 1111/ 
4vl r">1'3 ""''''''' Xt'IJSHJ. ~I IRECURSIVE SUBROUTINE CALL - "PUSHJ" 
4~2 ~,5~4 72~'1 ClA lAC 
493 .. 525 1323 TAil l(PUS~'J ISAVE RETUHN 
494 ,1526 43Vo1 JHS l(PUSHA I(PUSH,.) 
4'15 11527 172:$ TAli I XPlISHJ ITtl NEw ROUT! NF 
4'16 ~153111 33<'3 [lCA XPUSHJ 
4'n f1531 '5723 J'1t' I Xl'lISHJ 
4911 /11// 
4'19 . V1532 flltlltlil 1"1,12. " ISAV£. A FLOATING PT NUMBfR - "f'USHf" 
51'J1i! iii '533 7241t1 CLA CI'IA ICO'1PUTE ADDRESS 
'51111 "'34 1732 TAU I I'D? 
'51tl2 1l'535 :'1"'11 IICA XRT 
'51!13 111536 2332 iSt P02 
5(114 "'537 1"66 TAD ~~3 ItiACKUP THREE 
5"'5 i!l5411t 4310 . JMS PCHK 
506 0541 1411 TAil I XRT 154VE ;3 WOROS 
5il7 0'42 3416 OCA I XRT3 
'5118 0543 1411 TAD I XiH 
'5"'9 111'544 3416 nCA J XHTJ 
511/1 0545 1411 TAil I XRT 
">11 i1546 3416 [lCA I X~TJ 
">12 iII,47 5732 J"'f' I I'U2 
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~1.S 
~14 vi 55 I!I 1'\:l~1d Pd.~ , :" IkfSTWl A fLOATING PT II - "POPI' " 
51') "~51 724i6 ('L~ LMA 
51b "'552 17~16 I All I I'U3 
~ II '·5.,3 ?.)0;t1 IS~ t'U3 
"1" ,'0;<;4 31111 fiCA ."T 
,:"J-J "'0;"5 1"1..) I ~I' 1 Pt'Li.f1 
'>t" ",>.,6 ~411 ilC ~ I 1.IH 
., ~t 0'50; 7 1'113 1 AI' I t'IJLAII 
" ~~ . '>f.IIJ 3411 r'c' I YkT 
~ >3 '10;"1 1413 T Af' I'UL) II 

.. " ·t ;15t 2 3411 peA Xtn 

""5 1~563 <;7?~ JMI" PiJ3 

""/1 I .,,,, 11;·'t'IlT I..ONTkltL CI"ARAG ff t<S 
0;"11 "'564 ?-£12 "'.1 1ST, It:<AH 1t1.A.=RlSTAHT 
''It''Y "565 ("<!l',s I ("'llR + 4 I~ • f • 
., j~) ,'566 , 2<'3 !(,hUR+4 II1FLl 
'>.\1 "567 I'n7 IGI.OR Il • r • = I GNu~UJ 
"d2 ",.,7" V,£31( I"n~, IC.R.=llkMINATf INPUT 
~.i3 I 
534 ILIST Of f UNCli U~' AulJrltSSE.S 
';35 "'511 ,,"':>3 I"HIIH. 'lAkS IAHSOLlJT~ VALur 
5.\6 ','~72 7~..s0; I'SGI'< ISIGI'< PAil r .,.17 ",.,13 11'>6 x 1" T IINH~Fk PAIH 
~.HI ,'':)74 1140; XliV::; I~DIS- UISf'LAY Y AND I~ TENSity 
o;,ill "'575 73.,1 l'ilAN II1ANOOM 'WMt:iE.i'l 
.,4" ,;,.,71> 110;3 XIJ)(S l:)f1 x-cnORDINATF FOil fllSPlAY 
'>41 "577 :>114 XAI/(; IkEAf) ."'ALOG-O hi I TAL COl'<VEFITEFI 
'>42 "'61'10 ;>735 f1<1<Of.'5 IAT"! THESE. ROUT! NES NOT IN PA'"KA,G[ 
';43 "6ft! 1 2735 EfiROl<o; lOP 
.,44 ;A6V.2 " 7.3" [tHWP5 ILOG 
0;4~ "6113 ? 7;io; [kkOl<5 ISIN 
'>41> 11161'14 ?7,s5 fl<401<5 1(;05 
'>47 "1>(115 7402 [5 tH IS/lUAHl HooT 
~"!I "'61116 2735 fl<fWR5 INEw- USfI'<-DE[ I NEO fUNCT! ON 
~49 I 
0;5111 1i1607 7472 Mf, -3.'6 IUSED I'Y TESTe 
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.,.,1 
""2 
0;,"3 
554 
0;,55 
0;,5.6 
557 .,.,Ii 
559 
561/1 
~lIl 
5112 
5113 
.,64 
565 
566 
567 
568 
569 
5711 
571 
572 
573 
574 
575 
576 
577 
578 
579 
51ll/! 
5111 

Vl610 
11611 
1'612 
1<613 
1"614 
1!1615 
11616 
11'617 
\11620 
0621 
fl6l2 
1'1623 
111614 
1"625 
"'626 
1'l6?7 
t1163\!l 
.·631 
11632 
0633 
1>1634 
1>1635 
1"636 
"'637 
VI 64 II 

451:;' 
4516 
4526 
1146 
3145 
45116 
4511 
PI!1'>7 
55V.~ 

4511 
114" 
5215 
1142 
45~3 

4506 
4511 
2002 
74 HI 
52211 
4521 
1413 
4510 
1'1755 
f'll06 
4526 

I~RI~AN' LONTROL AND tRAHSFlP 

&QTO, Gl TL~ 
F1NOLN 
FHIWI<2 
TAO THISLN 
IlCA PC 

PtWC£ ~S: GETC 
PKOC, SORTC 

erR-1 
pta; POPJ 

SORTC 
CLlST-1 

JI1P PROCESS 
'fA0 CHAR 
PUSHA 
CHe 
SORTC 

SKP 

IREAD THE LINE NUMBER REOUESTED 
ILOCATE IT AND RESET TEXTP 
~NOT THERE OR A TICHT LOOP, 
15fT PC 

IT[ST FOR ENO OF LINE 
IFIRST CHARACTFR READY = USE PROC 

IE)( IT "PROCE 5S" 
IIGNORE SPACE , , 

ISAVE COMM~NO CHARACTER 

~GO TO TERMINATOR 

JHP .-4 
SPHOR 
POPA 
SORTJ ICO DO COMMAND 

eOMLST-l 
COMGO-COHLST 

ERROR2 IILLEGAL COMMAND 
11111 

COMI1ENTSi:PC1 IALSO IS CONTINUE 
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5112 
5113 
584 
5115 
5116 
5117 
51111 
5119 
~9", 

~91 
592 
593 
5"'4 
595 
596 
5'17 
5'.11:1 
5'19 
6"'i'I 
6"'1 
6"'2 
603 
6"'4 
6 Ill') 
6 III 6 
6 III 7 
6"'8 
6119 
(\1", 

611 
612 
613 
614 
615 
616 
617 
6111 
619 
6211l 
b21 
b22 
623 
624 
625 
626 
627 
6211 
t>29 

11641 
1'642 
"'643 
~'644 
~1645 
~"646 

"647 
~165'" 

"'6')1 
91652 
</1653 
"'654 
\'6'>5 
11656 
1Il657 
066., 
0661 
iii 6 1'>2 
0663 
0664 
1'1665 
"'666 
"'667 
1!1671!1 
"'671 
I'1b72 
"'613 

11614 
"'675 

\1676 
110677 
il7t/Jtd 
"7~1 
"'71:'2 

.1703 
",7ft 4 
"'Hj5 
v.71'b 
'II 7f1! 7 
"'71 III 

11)711 
.,712 

4711 
,,!:il,) 
2151 
4516 
5U4 
1143. 
7 I'> 4 ttl 
4~14 

4~~6 

4512 
\142 
1i!l65 
7641!! 
5251 
1546 
745 I!! 
53f!l3 
7"'~1 
3154 
1141 
7701!! 
1554 
4524 
5276 
t554 
3143 
5244 

1141 
77"i1ll 
"3"'3 
4512 
5271 

4712 
3151 
45b5 
5.)115 

"<'16 
')241 

IOUTPOT COMMAND 'EXT 

W~ITE' JMS I WT~S 
CElLN 
ISl DEf!C5W 
FINOLN 
J/'1P wTESTG 
TAO L1NENO 
SlA CLA 
PRNTLN 
GUC 
PRINTC 
TAO CHAR 
TAO MCR 
SO CLA 
JMP .-5 
TAO I THtSlN 

WI'[~T2, SNA 
JMP wEXn 
lAC 
BCA PH 
TAO NACSW 
SMA CLA 
TAil I PH 
TSTGRP 
JMP WX 

WALL, TAO I PTt 
OCA L1NENO 
JHP WIHT[+3 

III 
WftST~. TAO THISLN 

JMP WTEST2 
III/I 
WX, TAU NAGSN 

ISAV[ CHAR AND TEXT POINTERS 
ISET lINENO 
IUISABLE TRAeE 
IS[ARCH FOR LINE NUHBER 
INOT TH[~E OR GROUP 

IPRINT LINE NUMBER AND A SPACE, 

IPRINT TEXT OF A LINE. 

ISKIP IF END OF LINE 

IT[ST FOR ENn OF TEXT-(X-HE*t· 

IWRITE F IN1SI'I[O 

ISAVE POINTER TO LINENO OF N£xl (X-~") . 

/cX-HEHI 
ITRY NrXT LJNENO FOR GR~UP. 

ISET LINENO (X-HEM) 

IINIT GROUP ~'HTOUT 

SP~ SHA CLA ISKIP IF ALL 

111/1 
wf;XIT, 

/II/I 
WIXSi 
wTX~, 

JHf' .. EXIT 
PRINTC IPRINT C.R. AGAIN 
JHP HJlLL 

JMS I IITXR 
FlCA [tEMC5" 
TSTERH 
JM,.. .-1 
Jl-tP PkO!: 
JMP WHITF 

TX T SAY 
T X 1t{E.S 

IRESTORE CURRENT LINE 
IWFSTORE TI'AeE 

AND OF wR I TE 
IcnMMA, MORE TO WRITE 
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631 
631 ~1713 Pl 10'" 0 XlfSTC, '" /TEST THr NATURE OF THF NEXT AL.PHANUMEIHC - "TfSTC" 
632 11714 4521 SPNOk IIGNORE SPACES 
633 (1715 4~t1 SORTf . /TEST THE VARIABLE TERMINATORS 
,,34 "'716 211l"~ TI:.RMS-.1 
,,;;5 oj·117 <'713 JMP I ). Tf::iTC IYES - S(lRTCN IS SET 
,,056 1/17:~~ (>,)]3 l::it X H.STC 
bJ7 lin1 4722 H.SH· 
6311 1~1~2· "'13 JMI' I XTFSTC' I. (PAIn OF NUM~ER) 

605'1 I!1n3 741111 SI\P IOTHFR 
64O ;17~4 "no5 JMP XTfSTC INIJM~E" 
641 "7;'>5 1142 TAO GHAR ITF:ST FOR "F" 
642 >ln6 1<'W1 fAll "'F 
b43 V!7'l7 7041i1 so r:lll 
1>~4 "'7.~1!1 2613 lSi' nfSTC I",n 
b4~ ~)7~H ?313 ISf nEST<- IkETlJk~'S: 
1>46 "'J.i2 ':>713 JMP 1 XTFSTC ITf~"'I~ATOR;N~MBER;FUNCT10NIOTHI:.R 
6~7 111II 
6011:! >1733 ,,\'.I ~/I ki YSOHT(;, I' ISORT CH~k AGAINST TABU: - "SORTf:" 
1>4'1 .'734 17jo5 TAn I XS(ltlTC 
650 \ilH5 ~~jj 1! DC" ~kT2 11ST ARG IS LlST-l 
6"1 036 1412 UO I X 1<12 
"':>2 ·~7.H 771 III SPA ILIST IS ENDED BY II NEGAl I VE rWMRER 
6~lJ V74kl ~6<;2 JMI-' SEXC 12ANO EXIT = NOT IN LIST 
t-io;4 1'741 7"'''1 CIA 
b~7 .'742 1142 TAli CkAI< 
b':>" 111743 7640 SO CLA ICOMI'ARE 
b':>7 111744 ~336 JMP .-b 
M.IS ~745 1733 TAl) I XSl1iHC ICOMPUTE, INCRU"ENT III - N 
6!i9 11'746 7.140 CM4 
60" 9'747 1itJ12 TAO XkT2 
661 M50 3127 OC4 SORTCN 
t.t.2 11170;1 1410 SI\P 11'5T EX IT = YES 
bbj ''.71)2 ?33,s SE.XCi lSI YSOIiTC 
6f.4 11170;3 l'3jj 1St ~:'OIiTC 
b"l) "7~4 73"''' ClA Cll 
bl>6 010;5 <;733 JMP I ~$f1~TC 

667 
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6nij l(;fIM"A\!U UlCOUINr:; LIST 
6"'1 ;<7">6 113<'3 CJ"ILS r. :~2,\ ISET 
f>lVl "7'>7 I<.H'6 ~~..,,, IfOfl 
1>71 ,:7f,-d j;'Jll ~1l /IF 

"n '.'1t:1 cr.~i·'4 .~ I!J 4 lun 
t· 73 ' 7"2 ''''~, I 7 ,,'7 IbOTO 
,,74 ' 7/'3 ( .<. ',5 'j.1~ ICOMMENT Oli CONTINUE. 
r. 7<; ,'7,,4 I',:; .. il ~':1 IASK 
t .,,, , .. , '/r. 0; ",)24 ~24 /TYPE 
~Il ,. 7"6 f. _'14 ;H4 ILIHRAkY 
--7/j '·l" 7 (·"Y·~ 3"''' II:.RASI:. 
r.lY "·77otJ ~lJ~ 7 3'l7 IwfllTI:. 
611" ,'771 .,051':> 315 li10lJ I FY 
e 1l 1 01.772 h'?l 3<'1 I\,IUIl 
,,<.12 .' 773 

f ... .,.t!. 32<' Ik[TIIHN 
.. <13 "774 (. _~.1. 7 ,<17 IUPTIUro. 
1>04 "'71"> (,,) 110 ~1·' IHELLU 
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1>05 IGo"n I 1 I UfdL lllA!~SH.R PWflCESS 
brlo I IF (UIP) A.Ij.C 
ho7 In6 "';>11 If. SUHTe ILOOK rOR L-PAP 
bot! '777 lIOn PlPR-t 
(·<19 ,1/1' VJ 7"1~ <;Kf' 

bY'" 1'1~"1 4';>"6 l H~OF INO ( AFTER IF 
/'''1 1.','-" 2 451·1 PU<,H,j IEVAlUA if. EXPHfSSION 
/-'n ) ~\,. 3 1 1>,' iI!' nAI-l 
~ II.' 101'·4 4';>"6 Gt.Tt.: IPASS ) 

/"~4 J ,'t? 111145 TAD HAC1 IlF.Sf rUR -,QI,+ 
(.'!;' 1t"i"'b 71U SPA CLA 
"':16 1111(' , 0;622 Jf>lP I PboTO INf.GAl I VEt USE 1ST ~Er 
i.)4/ 10111l 471>5 lSTt:Pl'l IH OR POSt CrT TO NEXT 
f· '.1>' 1 ('11 ~21~ Jt<P .-1 
f· .... -.J 1 <112 <;7-'J Jf>lP I PIICP I: OH eH. CONTINUE SAME LINE 
7 " Ilt113 H·45 TAO fLACl IGII""A. SEf Ir III OR POS 
7 '1 111114 7650 SNA CLA 
7 ) 1111, '56t'2 JMP I P('OTO IlEHO, USE. 2ND REF' 
7 ·'3 11110 "'5b5 lSlE,fiM - IPOSnnr, CrT TO NEXT 
7,'4 1111 , ')216 J~,P .-1 

" ., 1I'1?itl 57 Vi., JI'IP I PkCf' Il OR CR 
7.16 111l?1 .,622 JMP I peOTO ICOHHA, USE 3RO REF' 
7'17 1111;"2 1116UI PliOfO. CUTO 
7 "Ii 11~?3 1112511 PLPk. 2511 
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7.i9 IASSIGNMENT AND LOOP CONTfiOL 
7 lrl 1",24 St.T:. 
711 1 "?4 "~>l41 FIJi<. PUSHJ IGET POINTER TO VAR. 
712 tll25 Hili 4 G~ HHG 
713 111:)6 45n SPNOR 
714 1~;:7 4511 SOrnC ISEARCI'I FOR -
715 liljll ;>1"2" Ttlt"S+17-1 
71b IvlH 7411<1 SKP 
717 1~32 4,t!6 [RROR ILEFT 0 .... • I'" [RROR: ·~OP· OR ·SET" 
71 Ii t.n5 11<;4 TA'! PH ISAVE VARIABLE POINTEIl 
71." 11134 3,S:i2 rCA P12 
7,,>1 10'13, 4')1'1 PUSHJ IEVALUATE INITIAL EXPRESSION 
71'1 I11j6 161'1" lVAL-t 
712 l"H 44117 FE"'T ISAVE INITIAL VALUE 
US hl41i1 ,,70$2 fPr I PT? 
];>4 1."'1 £'11/1<'1/) n.xT 
lth 1442 4!>t-5 T5TH,., ICHECK TfRHINATOR 
71'6 1;/)43 4526 ERROR IPRO!:1ABLY tXCESS R-PAR 
7'17 1 "'44 .,7 .. 5 Jt41' I PK.I'!P /I OR CR: THIS IS A SET I CONfINUE 
710 1 <1.5 1 J;S2 TA!) PI2 ICOMI"A. SAVE LOOP VAR POINTER 
],!", 10146 45i'15 PUSHA 
7.'" hl'l7 45V11 PUSHJ IE VALUATE SECOND EXPRESSION 
7.st ,,,, .. 0 1 bv'l [VAL 
7 I;!. t""'1 45(;0; TSTERM ICHECK TERMINATOR 
715 111':>2 4')26 f.RIlOR IEXCESS R-PAR OR 8AO TERMINAfOR 
754 10""3 .,517 JMP ONEINC /I OR CR. THAT'S ALL CINCaU 
7,;5 1 ~,,, 40;~14 PUSH!'" ICOMMA. SAVE H'CREMENT 
7.)6 1"'''5 2"34 FLAflG 
7,>] U'''b ~""1 PUSHJ IEVALUHE fiNAL EXPRESSION 
l.3H U.,7 Ibv'1 [VAL 
7.~Y HJbiil 4!)·'4 SI'INAl. PUSHF ISAVE fINA\.: VALUE 
74111 11111-1 ?"~4 FLAIlG 
741 1·~"1. 4174 JMS f FHS ISAVE CHAR AND 1£XT POlttTERS 
742 t"'''5 4'1·SIIl FLIlAl IFLOAT A lERO TO START 
/43 iill"" 441<17 Ft:ONT. H.NT ICIIMPARE lOOP VAR TO rJNAL 
7'~4 l\!hj 1732 FAIJ I ~T? ILOOP VAR 
745 11116" ,,732 rPT I ,.,r? 
746 1067 2!)MI F5fl I f'LA~GP IFINAL 
747 1i1l70 IlliH'" HXT 
]48 1071 11113 TAO POUR It:HECK SIGN OF INCREMENT 
HY 1012 1322 TAD P INC 
7')'A 11tH 33:52 [lCA PI? 
hI hl74 1732 TAO I PT? 
7·,t! 1i17') 7710' SPA Cl. 
7',>,-" 1076 44,10 NtGAH ItlAClllfARO COUNTING 
7"4 1"'77 1...,45 TAU FL.(;1 
7"0; 11"111 774>iJ SMA so rLA 
7''>0 11"'1 o;3?b JMP HNU III MIT HE ACHED OR EXCEEOEO 
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7.,7 
7"i1i 11"2 451'1 PUSHJ INln H.T, DU Of-lJrCT STATFME.i,TS 
7-,,/ 111l.i 11'010 P~Ct.l , tJklJr 

7 "" 
, 1",4 47;>~ • ...IM"'; .I FDH I~~:;f. T Ttl REr. if"N I Nr. OF 01,..1. STMT. 

7"1 '1 j}~ 4""'~ IJU·'~ IHIO S T UI~E LIMIT 
7 ,2 11y,b 2-(··~4 ~ I '"'~\, 

7 ~ S 1,1,'7 4:;,,') F'lH IHtSTORl INC 
1"4 1111<) ~'<44 ~ L Af' 
7r-"j 1111 141,s P(1 I-' A It<U)TtJPI:. LOOP liAR Po It'4TE" 
7-'0 1112 ,S'),\2 flCA n2 
7,,7 111.i 13~,s TAli "'13 IPUSH (lUWN ALL OF AHOVf. 
7"t:! 1114 1101,s TAl, 1'0LXf< 
71:>'1 H15 3tUJ nCA PULXI< 
J7'l1 1116 521\4 J~,P rco:1T 
771 11111 
712 1117 41),,4 'Ht I~;L. PU';H~ INO INr~f.MrNT r.IVEN. SI:. T T') t 
J7,s 1120 ,.,7,s fLfPNE 
774 11<'1 5",1\'lI JMI' SF I fiAL 
775 11111 
716 11:>2 1'1011 PI"C. 11 
717 1123 7165 ""'1 ~, -t.' 
77H 11;>4 2435 FIX';. DTSAV 
719 1125 ;>443 FPH. TXTHF5 
7nod 11~0 , vlV,5 r Lt'IiJ J TAl' f'13 lEND OF LOOP 
7"1 11n 11')13 TAli f'uLXf.> IRfl111V~ VALUES nWM PUSWlUw,'4 LI ST 
7ill 1130 3161J Dl:' I'OLxl< 
703 11,H "'''02 PUPJ 
704 113l I"lIJt'i! PI;>. ,-
7·)5 11111 
7t16 I"SKIT Yt-F S"~CIAL CHARACH.RS 
7tH 1133 V,246 ALI:,T. ?4(' /I!. 
7t18 1134 0245 24.., 1'1. 
1tJ9 1135 1'1242 ;>42 I" 
79V1 1136 f11241 ::'41 /! 
791 1137 f1124,5 ;>4;~ III 
7~2 114111 1!1244 244 n 
7Y3 1141 111240' r,L.l~T. ;>4v IS PACE 
7Y4 1142 11254 TLbT. ;>54 I. 
795 1143 "273 27,~ /l 
7'16 1144 "215 21'" IC.k. 
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1'/7 I "f 1 1 ':'r--lI I" It ,,<; IFY lhl f'I1I"T 
7"" 1145 44..,,, XLJY::H f I ' 
7-<'/ 11~6 I>V,f,J f·bhJ IUYL 
h,< Ifl 1147 72"j I'L! 
~"1 11'>\1 1 Sol 1 .1, ) ,', 

t< -! 11"1 t ""3 t .. ,~, S luxL UIA 
t'I'lj 11"2 741'" ~,.,rJ 

> ,'4 I 
I' ., I ~f I X 
~ '0 11".) 4 4~)2 ), 'J ~ ~ , r I , 
" 1 11"" ~~M)1 1 'L ~ )';'1 IlnXl) 
". ,; 11'0:;, '"'5.' ~J ~tllit:,\ 

" ,Hi I 
hl,1 I I', I Ttl 1,\jHIJt.~ "'."T 
"'11 11"0 ~ ~')2 t \, I, f I , 
,,1,2 11~ 7 7'h " ('L' 
"13 1t~" 5?:l,0 '-rt"1 U .... '" 
(", j 4 Itf,1 ~'V' "," '), ~} , 
»1., I I /I / 
"16 111>2 1 <,52 TLI;,Tj, 1A .:,,£1 I" 
,,17 111>3 1<'1'" I • ~,I\ /1';. K. - .duTU>'A T I r QUllTr ""ATCH 
I>ld /~Iiq~· A~~U P"I' T t: ~{c:. 

0:<1.'1 111'4 1 v)/4 C:';~;bfl, "tel 
t /it) l1f,j H:;;4 rUt-

>-"1 1Ho i' 770 IF 
0«2 11117 V410 f'lj 
h.> 3 111d "'''116 r.L110 
k~!4 1171 CAb;;" rU;"H 1\1" 
M,>j 1172 1 ;>1'0 b::," 
b/f, 117J 1 b'7 TFt 
>In 1174 ;>7S., L1'<k~"Y 
tj2ii 1175 22?e f fO Sf 
1':>9 1170 1'041 \<. ~ 1 T' 
tj.').1 1177 lnJ '''l'l IFY 
".'1 t ~l'~ I'ln q t.~T 

oS? 12~'1 1"~4 l-'t.Th" 
/l,'3 121'2 f,446 ('f' r I nN 
11.14 12V3 3274 f'lLU' 
1'.\5 /1//1 
lI,ib 12"'" ~1d4l'J FACLC,,,. FLulS 
1!.\7 121i'5 31165 HI"l 
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t,,'d I H'I'i' f -lJIIT PUT STHfl"fNTS 
('\.)'1 

.... 4 If) 12.·6 724'" A,,~ • eLA r.MA IIH.HlMH£R WHICH CAll. 
1'>41 12~' 7 ~13! IYPI:.. [lC~ ATS" 
h4~ 12111 31'>1 I AS". fl(;~ IilHbSI< fHF-lNABLE. THE TRACE. 
/< ' .. 3 1211 451'" ~llf' 1.) ISP£C I !.l CIiARACTEIl? 
,,"4 1212 l1.il _LJsT-l 

h"'> 1 ?1.S 1"4/6 ATLIST-AlIST 
1'>40 1214 21.i1 IS" ~IS .. ITfST ouoT[ SW ITCn 
,,47 In'; ~a7 JH· TYPt::? 
"~/j 1216 45[111 Pll!'.HJ lUll AS'" SETUP PH 
t1 ~t 9 1217 141-'14 Cl TIIRG 
t,~) VI , 2?II 4636 JI'S I THTS IPROTECT TEXT 
M~) 1 1221 1.i:13 1 AI .. rOL ITYP[ rOLON 

~"'? 12<'2 4"12 IA~"cL. ~'k I,.. rc /I rLA) TO SUPPRESS tI:_ 
".,,,s 12~"s 46?0 J~.<: I II'ITERI' ICALL INPUT CO~:V[RSION ROUTINE 
h~)4 121'4 4037 JI"~; , TT)(iR 11<£5TOkE TEXT 
"'.'5 12~5 C;~>'6 Jl'f" ASII ICONTHiU£ PROCESSING 
t4 ~')" 12?0 3.$1"6 J,~H"I'. H:TAC,II 
,,·,7 1111 
to">" 1227 4 !)'" 1 IYPt.? HiSHJ IUO TYPE 
,,"'I 1230 t6l'! £VAL 

'''''' 1231 4!)n!:> TSIlkM 
1'-,1,1 12,~2 "';;>6 fHI<Of< IliAD TfHMINATOR IN "TYPE." 

""'2 1 ;>33 ff.'.in. CUL. ?7;;> 
h t )3 , ?34 46410 J/'IS I nUTS IPfll"'T 
~h4 In!) .,~it>7 JMF T~Pt. 

h",~ /111/ 
t)t 6 2,~() ;>435 TIns. H1SAV 
", 7 2n ~" .. 3 T f leTR. TXTk! !:i 

""'" ?~iI :"~f!) l vl:>. (lu1 PT 



1c!41 ;>151 
1<!4,2 4~.6 

1243 4:>1'" 
1244 14\" 
124~ 7:'''~ 
1~46 4?12 
l~al "l4<! 

t 25,1 1>11>16 
12~1 4?1<! 
12';2 4?,·6 

12"J ''It''' 

1l'o4 
1 ~?? 
J 2"f> 
12"'7 

l,2f>d 
12t\1 
121>2 
12(.3 
Ht-4 
1265 
t 2M. 
12t,1 
12N 
1271 
1272 

, • t " 
4?~ 1 
l1d1:' 
<;l"l 

~?"'6 
40/,2 

1l"4 
~"?l 
45"2 
4~"'6 
4672 
111,4 
~1.'3 
511 ~i 
1>1Il!1D 

VI4, 

1St f,ll'l,;!'W 
r,ue 
S(J~'T J 

TLI~T2-1 

IlllSAfiLl TIIACE: 
I1YP[ LITERALS 

TL IST,s-1L 1ST::> 
PfdNlI; 
JMF- Tt.I,HlT+1 

111111 
Ti,;I·U. T#.I; CCk 

PRINT(; 
TA"~4. nTC 

JI1f' T4SK 
II1I 
TC"'Lf~. TAl' n;1i 

J"'~ I (JuTUl::v 
TAr [2"" 
JMF- T(;hLF+l 

lSI ASI1=CfI.lF. 

IMnVt Tu Nl::xT CHAH~cTEH 

ISf>lAT=Ck 

IUllAY FOH C.R. 

III nl~l,;S~=~ : l~ARlE FlIP.FluF- ·UMPSW· 
I ~ID: nlSAPlE ANO RETUkN AlL"1" • S. 
IIF nMf'S~ : ~: TPACE ON, IF EN~8lEO 
I Ir~: THA(;f OFF 
Ilf I-Ll .. = ID : t'PINT TRACE. 

T I HII-·. 

I ~ Tt, • 

nTC 
Jt<., I [;,Tl,; 
T Ai.! IIlCI,IIM 
flLA TuTUIl,; 
n<,n, 
r.lTC 
JM~ I INT~ 

TAi' l'iC .. IIM 
flCA !!let' 
JMf' TA:;" 
nU;H:l 

IPASS fERCE~T SIGN 
IflFAn fOHHAT cnNTHOL: ·17.3~ 
II~TfGfH PAHT (TOTAL VIGITS) 

IGFT PAST • IF ANY 

IHIGHT-HAND PART (OECIMAL PLACES) 
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9v-6 l:.fAI'Lt< Pvl,T I "f:, 
9.'7 
lJ"tI 1l7J 4:>15 M'Jf.lf Y. (:t. 1 LII; Ii'lEA" LINt Nil. 
'l"'1 PH ·.,1b F I '''IJ.L", ILPO" IT UP "10 .... 
'11" t?75 4';2f1 f 1'. O~ ~ IIIl(\T H £I<E ::: BAD COMMANU U";U-SS tt;.hu, 
"11 1276 11-\4 1 A' •. JEt< I::'F. T Pl'I'lJTF.k'i 
'11<, 1217 3"'110 nCb UI'I IHIH I ~ PIIT 
'113 13"" 31.,\0 Ill. L ~ (;l if· 
",14 13Vl 114.3 TP! t. l"tOiI IClli'Y lHF SAME. LINE I<U"'8I"k. 
li15 IJk'2 745111 She" ICHE.rK Fnri ALL 
'11t; 13V·5 <;2]5 JMP OUUIFY+2 IERk"'", II\J AHG 
~11 IJV4 Hlkl ileA I ~ x I~' /tx-fvEn 
'HI:I t.~r..; 111)1111 TAl. Axllll ISA VF STAHT OF NEw LI NF 
91'1 LSi1b 31'>.3 DCA I'ACIIQ 

'I"" t.Wl 454111 S''';O:\ll, .IM;' I I",PlV IKF AI' THE TlLf TYPE INHlJT SIUNTLY. 
'1"1 1 l111l 311i61 IlCA. lISf:\+1 I,jAVF SI: H(CH CHAP.ACTlll 
'u2 1511 ;>151 I ~i' "t.8GS>l I "It) <'kl AI\S. 

"'''.s 1H2 4506 ~t:H~~" • (:E.1 C ITYI'F+Tt.ST-F.F. 
'1<'4 1513 4'>12 HI< I'~ 1'; 
9?5 t.Jl4 4'>1111 !'()fI T.J ILOOK FUI' ,..AlCH 
'1"6 1515 Ill"" 7 L1 S13-t 
'1'1.7 U16 nn lISTGO-L1ST3 
9"d LUl 45"'7 PACIIC IS~VF ~,[", LINE. 
9,J~ U:>b '5,s12 Ji"ii-' Si';rlA~ 
'I,sA 11111 
9,s1 1521 1U4 S3A". TA'.' HuFK IKESrAkl-I::!.A. 
9.S,! HU 7 1<1 ilJ 1 I~t; 

'1,H LS2,s 3111tld rJC~ .' (I i~ l:;tT PC P,T[~5 
'loS 4 1J~4 3U6 nCA xL:rH' 
lJ·h 15?, 4'>13 S,=-Ij'J~!lJ , RuDe I~EAI' FI<!1M KEYROAtW 
lI,sb 132b 4511<1 SUkT.! ITF.ST 
937 L\?7 011153 I.i 516-1 
9511 133~ 1522 SRNL5T-L1ST6 
'139 lS31 45tH St,nl. HACKe If'ACtI r:HAIi, 
94111 133l 53?5 Jf'lf- SH)U~'IJ IM(l1<F 
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941 
942 1.s3,s ""',·11 ~.j" I". ~, /sUI'IT 'q~i} ~j~A'Ir.H ~OUT IH:.. - "snk'lJ" 
\14,5 1 ,,:H 74?~ Sr.·, 
<,144 1 ,~3o; 114l T ~ji .C ~i A ,-( /ASSI'M;: CHAR I' AC=;~ 
<,140.; , ,,31> 70,41 r (,' 
~40 1 ':'~i 7 31"; 11(:r. r" I~Avt <;IHT 1 n,!" 
'1 .. 7 1 .,4", 1 I.~'" T J.\;' I ~li~" 1'< If (!'I<.T At~ I.i 1<; ll<;f LfS" 'Ii'll,:. 
'141< 1 .'41 ;>.).,,s I;)~ SU'I(' I, IlAi,f) IS IIIiTI<A-l hT ll:.l'lt, 101 ,,-j.) 1.,42 "r'll (H,:h '" T·t! 
\i~ l 1,'4,s j 412 rAI I '''TI 
9'>t t~44 7:.110 <;1'. ""ll SIS UiU[U ~y Nf_GA1I vt. ~1j"'Hli<S·· 

'I"" P4., 5,5?J JIlT' q.~ It-(F A;i ,'.A IT 
"'>.S t34/) 11~7 TAi.' Tl If 1 .. 1i A Uf!t-(E"SS 
<;',4 lJ47 71>4;1 St:t, (,lA 
"'>., 1 ,~'i., 5.)43 JH' .-":i 
'1~) '" t .S'.i1 1"'12 TAl! n,T" I;"~ rr:H ~ nUNU. 
"." 13";'; 173.) 11<1- I ~\I~lj-t 

Y")n 1353 33~~3 !'Co'. ~U" r.· l!>tTUP kF flltlN 
9.,,, 13'>4 17,H TAl' I Sllf.i rn 
Cjn,~ 1355 33.l3 f'CA SoRTfI 
""t 13:>1> 74114 SI\I-

9"2 13'i7 ?,53,s St. X , IS;' !'LIHfF n;~.lrH NoT Ft)U""U. 
9",\ 136'" 7 .iV'''' (~l,~ ell' 
"1~4 13"1 .,763 JM" I SlJr"Tf~ IH:Tllrlr" Tu CALI. P'G .ill';l;f ",,.;.,- • 
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'10" 
,,/)o t.H>2 4"''''1 TAt<. PIJ';t;.! IlAIWLATE. TO A f>AtHICULAIl COLUMN 
'It> 7 13"3 1M'll'! f~Al-l 
(}I)t) 13"4 44'>2 fiX IGET COLUMN NUMBER 
'I"" 13'>" 7141 fLL CIA 
'11.·, 13t>o 716011 JAr: 
'Ill 13"7 1",.,3 TAil lAI'!C1H 
9l'! 13 7~' 1631!l StL eu 
Q 7,~ 1311 .,2114 .IMP TASK IALHfAOY THERE OR PAST IT 
'I7~ 1 J 7C! 111l3J TAfJ C24i1 
97'> 1.57J 4512 PHINTc 
91" Lil4 11'146 TAil rlAC? ITFST AGAIN 
917 1.~15 'j.3t>5 .IMP TAH+:\ 
'11'i 1316 SH"IL~T='. I'MonIFY' r:O~TIIOL CHARACTER TAHL£ 
'11" t.S 76 1371 <;fiAH Itt.A. = P[STAHT 
'10 " 1377 1 Jll <;Cf'AIJ IF.r. = r:ONTlNlJE 
'it'll 1411'1/l 131'7 SCONT ItlfLL ,. CHANGE SE.ARC" CHARACTER 
'111''> 1411 1Shl SCONT+l Il.r. " rINISH THE llNf AS IJFf OHr. 
9/15 /II/I 
yoq 14.12 fIIC!63 LfSl!.u. I"'PUTX-H IC.R. - FNO THr 1400 Ir lEo L1Nf HI:.RE 
9 .. ., 14'13 13.H SGftT IrouND Sf ARCH CHARACTEk 
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9 i- Ir l ... 1i lifo( 1:.',' fF " A VARIAf<Lr IN Tf<E LI Sf. 
9'7 
9"'; 14.'4 4?:J? GI;. TAR(;u T~ "Tr: IF It{ST LEe TT£R or Af<G 
f.j,i.J 141," ""42 TLJ:,12. "'242 I" 
~';I;1 1 4 '"b (',;(1 " "'21') IC.R. - rUNCH ON OR NU,"t:;rR IS NOT A14 AH •• 
lJ -~ 1 1 4" I 4':>%6 FKt<U'<4 11:i4u AP(;UEMEIIlT IN • ~ Ok' , . Sir' , OR • ~S~·· 

""'? 141>1 7c!"V! CL' CMb. I"(~ETAR(," CAN CRf'ATr N[I< VAk. 
,,~ ., 1411 "':>~;3 Gl:..r\J"tI::, IJU~,H I"<;ET\I.,," WILL NOT 

""4 141l 3150 PC~ xc T I~' IPAC" INTO AOO. 
QtJ"') 1413 4':},,7 "AC"'· 
"'I,, 1 41 4 4:>·'0 P.IC ISf'CO"O LETTER 

""7 141':> 4')11 ,>Uf;lr: IH.kMINATOR? 
4'1~ 14 1 0 %"'v;., TI:.RMS-l 
'-J! '1 1417 "<,,,2 ,'Mf-' , +5 I YF:S 

10' 1<1;-\'1 114<' TA" r"~,, INf) 
H:"l 14d ~'\"'71 ~ .. I' ~ 17 ISHF 2ANO LUTER 0 ... NAM!' 
1\'1"; 14/2 11.'" TAt. 'dJU 
Hh',\ 14<,3 4':}L3 Pu!>H6 
11'1/'4 14:-4 4"11 <;Ut<Tr: IIr.NQt;F. THf' REST 
1 Vi ~',..., 14;-" ;>",,~') TI:.RMS-1 
Iv",,, 14lb Ij<'Sl J11f' , +5 
1:1. ,17 14;-7 41j"b GtlC 
1\0"'" 14:' '" '5<'<'4 J~'f-' ,-4 
10' , 14·st 4,,:?3 T:-'[lP" ILOO~ fOR SUBSCRIPT VIA '>ORTCN 
1 v'l " 14.~2 '>243 JMf.' r,S1 INOT SIJI:ISCP I PH 0 BY L-f-'AP. 
1" J 1 14:'3 1130 TAl' LASrr+' I\lAVE LAST OPERATIOI·j 
1v"l.1 /. 14.\ 4 45;;';' t'lJSrlA 

h'l I 14.<':} 4~i.1 PlJ',HJ IMOV!' PAST L-PAH ANU 
11'1 " 1 4.~.:i , 0','.0 fVAl-l I[VALUHF THE SUBSCRIPT. 1,,, ') 14;:,7 ~ '),'0 "t I C IMOVE PAST R-PAR 
lV'l~ 144''1 1413 PUf'A 

1 11'1 7 1441 :n.l<l fl(;A LASlO>' IkFCALL LAST OPERAT I Of; 
1<'11<1 1442 4<1"<' F I x 
1 Vl1'"-/ 1 4 d "~ 3.11'4 (;;:,1, OLA SUf<5 ISAVE 5Uh5CRIPT 
11";,1 14' -I 1413 PUt-A 
In1 14 4 ., :H3':> r)c~, AliI' IRI:.STOfl[ NAME 
1 V';" 14 4 0 1134 T Ai) <;T ARTV ISFAkCH FOR VARIABLE 
111 I' '\ 14'7 31"4 c;~,~ , PCA FTt 
1"'''4 14'>11 U':>4 TAU >' 11 
1~?" 14~'1 3<i11 [lCA XKT 
111;>0 14'>2 11'>4 TAil PT1 
1i11n 14';') 7v,41 rIA 
HI;>" 14';4 11"" TAil LAS1v ITrST f IJR [Nfl or LI ST 
Iv.;.o" 141j., 7J'J>IJ "FA ~t";A. rlA 
1 .... \:1 14"0 "~t.7 JMf.' (.::, .- IENU SEARCH 
1v':H 14"7 1 :>"4 T A! I I P 11 161:.T TAblE ENTRY 
1 v,.'1' 14"1'1 7041 r: I A 
1 V',~.~ 14ft 1 1·'') TAil fJ.dU 
H.H 14(,,, 7b~\(] sr'-IA CLA 
1 '"', ~'''' 14 t, 5 ';051<' JI"" 0"01 IFOIJ"'u X) 
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UI.3b 
1~.s7 14b4 1154 GS4, lAII I'll /TI;'Y IHXl ONE 
10311 146; 1144 TAr, G It,C 
103'1 1466 5241 Ji"1~ (;!>3 
11'14,. 14f'7 2413 G:i?, 15, I hil ~H /VA';'. ~'Ul FUIJNP, CA'~ I 11 \KF 11i~~ 'I 
1(~" 1 147'" 4526 FI<~U'" /UNIII ~ 1 /'IF U V41<, lI~F I) 1'\1 i' !l.t.'oiF'!>S IIh 
11'14;1 1411 115!> 1 AI) LAS f'J IU~ , Alill lHl VAld A!.lLF 
1~4,~ 1472 1"'1'15 rAP ~1.s IlFSl SlOIHGF I H'ITs 
1~44 147.3 7141 I~ I ~ i'lL 
li'4"; 1474 h)13 fA' , f'IJLXw 
It'46 147:' 762111 "Nt. CLA 
li'47 1476 4526 fhkU~:.s 

Ul4d 1471 11<;5 TAn LA~T\I IUPUA H THE L1!'T. 
H149 15"~ 1144 TAli GINC 
1I'1">;! Ph' 1 Ji55 flO LA!>TV 
1~51 15"'2 1135 TALI AufJ I>;;AVF "A~l 
lW>2 15i'3 3554 "CA 1 t> f 1 
11153 15~J4 13;>4 1 AI' ~U~S /SA,~t ~Ui<SCl<lf'l 
11/154 151<5 M11 IICA I X"T 
11155 15~,6 3411 IiC,~ I Xo<l IINiTIALI.![ VAl' • Tn tt::~1.1 
11156 15v.7 3411 IIC~ I xKT 
1051 15104 3411 nCA I X.H 
1058 1511 53i!1! JMt> f,~'" IlXIT 
1059 11111 
Ub'" 151l 1411 (;f <'U1, TAr· I ~"T IFnUf,'lI NA,~[ , TfST SuHSCo<JPT 
1061 151J 7"'41 CIA 
11>'62 1514 13;>4 TAli <'Ulj~ 
1 .. 63 t!>15 76410 SO CLA 
1064 1516 'i2t>4 JI1P (;S4 loiliUN(; StJdSCHll'l 
1065 1517 ?iH3 IS~ t.'ULxl< 
111166 15 ... ., , 2154 r.~'ii I~t I'll ISH t>1l I IIITfH Tn nATA 
HIli 7 1521 21'>4 lSI PH 
1868 15?2 55"'2 t.'Ut.'J 
1069 /III 
1111~ 1523 1575 PIO, f LT fFo< 
lil71 



f'A L 1 ,- ~-JlJl-7v; 

1"'72 / 1 (~ "4(1 to: ~ l t 'L' I "I; t.:.,-..At.:r ~ - II ..:; .... 1'" IJ ~ ~ " 

11073 
1"'74 1?<'4 SlJHJ=. 
1",7,> t':i? .. 0\1'l~ III 'f..~p· ... nt\ • 

1"'71') 1')('5 11"2 u" r'r1t\!-{ 

if177 1.,(!fJ 1i!lt...) I"" "" 1., 
t~7<i l,>n 704 c1 '"'It" I'll, 

1"'''' 1'):\" '57~4 .j,'1·' I J\~r. ,1)": 

1 "''',' 1"~' 1 4?y'-o r·t It; 

11"rj1 1",'~ ~.)~:> . J~ II: ~t".,:I; HI 

1""" IIIII 
1"0,3 I"H. I' ·,t:" I r;""A"Ar.Ttt< 1 t~ ~ ,. U:"bf ,( 

l"'~q 1 .,,).) Vi v- i:"~..l Y H S T ," / r~F [II';"::': .. U1H'- H; NUf"IH .. - II T t.. ~'T ,'.~ .. 

if';!" 1 '5,'" 1142 T A" CIiA" 

1"'''6 1 j",:> 1·,~·4 1 A" I"!"'" t i~ I If ;j 1 f UH 

1 "i3 7 1 ~,"'t.. 744~ ...... ri> 

1.)"-; l?,H 2.:.,~S 1""'1" ) 1 t " T " / j~!.", A 
l!11ll" 154., 1.:;"2 1 ",' " I "T 1 /1~n"'~A~ t 1 r "'-J" 

H'~" 1 ':>41 7?d' -,., A 

1"'''1 1542 5S',.) J~." f II X I r I rnJ LAkn, 
H";? 154.:. 1.1':>3 1 Ail ~'hT? ICOMf'Af<t TO "111" 
11O'1S 15<4 7?111l ':>~A 

1"'''4 1545 0;.1.,,, J,'I ",1' xII IT ,1;) :,r-l\lL 
11:!"? 15<(> 3U7 i)C,::" c;U~TI~ .~ If'i"ltJ'·,,) LJ r l,J T • SAVl IT 
lV''''n 1')47 ? ,j" ,S lSI ): It j 1 " 
11<1'17 15'") v) 7.:J,;,i; '.: II' , 1 I. rL.<.\ I'll 
H1'1') 15'>1 57.33 Jl·' .... 1 X1F~h 
1111"" IIIII 
11 v) ~'I 1.,52 7lf>4 ',; I :, [1 • ?'CJ"-'N:< 
11 ')1 1 ~')3 ""11. ";i<,J;>. ') 7-..--?6,:J 
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11Vl" It. X I r f HOM A ··uo" SUR;'OUTINE 
11":\ 
11,,'4 
11"'> 1554 1';23 R!O. T~~!. TAO Pool I(PC) => Ii) 

11"'" 1'555 3145 OCA PC 
111';7 15':>0 141'; XPflPJ. TAl, I PULAI' IkFClJ~SIVE EXiT - "POPJ" 
11 VI" 1557 31.,7 flCA T2 
11 V;lI 15"'" ,;.,,57 JMf' I T;; 
111 vI 

1111 
111l. IAS<.-lYl-'f CUNTHUl r:"'A~ACTEH TAI-<U 
111.5 1501 13/)2 A III S 1. TAb Iii - T AtHiL AT I UN oELI",ITER 
1114 15/)2 1 ?/)i! TINTR 1'1. - FORMAl flEllpotlTER 
11i? 15/>3 1;;41 TUUUT I" - lITFIHl O[L IHITER 
1116 1564 12"'" TC"lF I! - CARI>I ~(;f fiETURN A",O LINE FEFO 
1117 150'> 1£'>4 lCf<lF2 III - C4HP I AH RETURN ONLY 
1110 1566 31:'5 TUliMP t'H- Oll"'p TliF Sy .. tlOL TAHlE CONTE'!TS 
111'1 1507 t~';2 U:,1\4 ISP- TfH".INATOfi [OR NAi"ES 
112" 157'" 12'>2 TASK4 I. - HR"1INATOP FOIi EXPRESSIONS 
11<'1 1571 "015 PfWC~ 55 Il - TERMINATOR FOR CO"''''ANOS 
11<'2 1572 1'6211 PCl IC.~. - TERMINATOR FOR STRINGS-
11<'.5 11111 
11?4 1573 VVlli'l FLTulI:t.. '-Jt~;.:~l 

11<'''; 1574 ?')"'IO ?VI;.!'" 
1126 1575 NJ,l", FLTHk. V. ", ~-~ '" 
1127 1576 V0d0 '~r;~;'" 
112M 1577 ~~ vll,JlO <'11''''' 



11,!,/ 
11 Sv' 
lU1 
US? 
11.1,s 
llJ4 

lU" 
11.S" 
11·" 
11·;" 
113'/ 
114" 
1141 
11 .. t 
114.1 
1144 
114., 
1141> 
1147 
114<1 
11'1'1 
11 :J~I 
11'">1 
11.,,,, 
11?j 
11'>" 
11'>., 
11?n 
11" 7 
11'>" 
11?'I 
111>;11 

ltt.1 
11n,! 
111>j 
11"4 
11 h? 
11M. 
11"7 
116ti 
111>'1 
117.1 
1171 
11l1. 
111j 
11/4 
111., 

11 •• :0/1 
1,,"·1 
1. "V·~ 

1.t>C13 
16~'4 

1.6~,) 

1M,6 
161">7 
161<1 
1611 
]61;? 
1613 
1.614 

161:; 
1.616 
1617 
16;>,' 
16;>1 
16?2 
162.3 
1.674 
162., 
1626 
1.6;>] 
16,s., 
16;H 
] ,,3;> 
1M3 
1634 
163'; 
1636 
1637 
16411 
1641 
1642 
164,s 
1644 
164:> 
1646 

4~v'6 

:U.H; 
,,.,,,OJ 

'5<'1" 
".5:52 
,).5,12 
4'>Vol 
]411 4.,,,,, 
a;~:~6 

V·t1,! 

V'JI1 
4:>;>6 

4:>.4 
1:> 7., 
4:;,,:., 
;>",34 
11t>lO 
31'">4 
1 <1:'>4 

lld 
74a;" 
')241 
7 l/iv, 1 
76'5", 
.,3;.>" 
11 :?7 
jt17vt 

71111 
'5,s'>3 
4-;<'3 
74hl 
4.,;>6 
11n 
3147 
l1Q7 
lv7'" 
771"<4 
~147 

PAl 1" Vi41 "-JUI.-711! 11:,s8 PAG!:. 31 

IlVAI UAI~ AN l~~~~S~IU~ ~HI~~ 
IIE~~iNATlS ~11~ ~N N-PAR.: GR C,R, ANn 
ILrAVl INI:. ~E~ULT IN rLAr ~~D IN FLARG, 

G£l~ 
r'Cft LASH'" 
Tf ~ Tr: 
JMP FTLi~t-l 

JI<P tNlJr1 
JMF ~ FU,~ 

PlJSI-iJ 

O~,.OI, If.o,Tr 
JMP Fl [><"'"'4 

EC>jlll~1;v212 

/1111 

'1371 
r"IiOiJ4 

FLTi[H 

FLh((, 
TAU FLAr(r;p 
IlCA PIt 
I AI' .. ; 

TA!' SO><TC"J 
'it,A 
JMP Er[~'" 

lAC 
SNII r:L~ 

JI1r ~"t; .• ~ I 
1 AI) <,u"ll:'l 
TAi' 1<11 
<;~'A eLA 
JI1P FU'AF< 

~ IFK"", T~lLPK 
SKP 
I'N NUN4 

rlE,,'·', TAfi !;U,nrN 
PCA THI~nt' 

TAj, "11 
~r'A rlA 
')C~ THIsnt' 

IMOVI:. PAST EXTPA CHARACTfR 
II:.VAIIATION CONTHOLlfR (CHECr(Pulil:T 1) 
IIFST rH.HACTE~ AND IG~ORE SPACES 
ITFtI"[II!ATION 
INlJM"ER 
IFUNCTION 
ILrTTEP of V4RIARLf 
IFINfI Ilk CREATf VARIAI:lLE:ALSO SlT PTt, 
IPT1=)AHr; 
IT 
IN-EWHUH IN FORMAT 
IF 
IL - H[SSIN~ OPERATUR 

IINITIALli[ RESULT TO ~ERO, 

ISET PT1. 

ITfST FUR UNARY OPEHATIONS 

ICREATE DUMMY FOR UNARY ~lNUS 

I[GNOHf. UNARY PLUS 
ITEST FUQ NULL PARENS, 

IH[GHT !:IE AN L-PAR, 

IOPERATOP HISSING B[FOkE P.~f~ 
IS~T FROM "TESTC"-"SORTC H 

IENll1 
I"THISOP" FUUIV, TO ENU nF lXP, 
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1176 
1177 16"7 72 Ii! 1 E:l F ,l'" • r:L~ lAC ICOMPARE PRIORITIES 
1178 1b511 "147 ",.11 Tlotl Sflt' IPplOHITlES ARf: (tl.(*/I.(+-I.PlJr 
1179 16~1 1147 TAl' .TIotIS()P 
11lill 16"2 71141 CIA 
118 t 1653 ~274 IlC~ FlOt>P 
llli2 16"4 ]V) 011 lAC 
11113 1655 ~13111 ANII LASH1P 

.1164 lb"b 11311 TAl) LA'ilnt> 
11ti') 16'>7 1274 UP FLtJt>f· 
11 lib 16611 77U 'iPA Cl4 
11117 1661 531!!! JMP ft>A~ ICONT I "'LIE 
11118 1662 11,s1l TAU I.ASrnt> IF 1 NO (If'fHATIUN FtWM lAHI[ 
111i9 1663 1331 TAD (lPTAfll 
119111 1664 3274 (ICA FlOt>R 
11"1 1665 11>74 TAP I flN'R 
11"2 166b 3274 flCA FLOP'"' 
11 ".i 1661 113111 TA[l lASl(W 
1194 161111 764!!! . stA Cl4 nEST fOIl fNIJ OF UATA III:TO flUAT 11,6 AC. 
1195 1671 4';';., PlIPF IGFl LAST {lATA 
11"6 1672 011144 FLAC 
1197 1613 44in FENT 
11'18 1614 1',.Hil'l FLOPf'. t~11 IHL,wt< 1 PHI +-*/, 
1199 1675 656.., FPT 1 FLAKGP ISH~~ i<[SUlT 
121'1111 161b 

10'1 """Ill FEXT 
121<11 1617 116., TAIl FLAwGP 
121.12 111.111 3154 IlCA PH 
121t!3 111i!1 1147 TAO THI:ioP 
12"4 17112 11311 TAll lAS rrw 1=1/)1 
1205 1103 1651'1 SN~. ClA 
121116 1104 55\112 POPJ IElC IT "[VAL" 
121117 1705 141.5 PUPA IGET PwlOI< OP 
1208 1706 313'" DCA lASW'" 
1209 171'17 5247 .1M'" FTEKMl ICOMPARE THIS OP 
12111 11111 
1211 1710 4523. Et'A~. T5TLPi-I ITfST FOR 5UH-fXPRESSIO!'/ 
1212 1711 74111' SliP 
1213 1712 0;355 JMP tPAH? IGO f VALUATE tXPR[SSION 
1214 1713 113., TAU LASlOI' ICOrH INUE REliVING THl [)(PRESSION 
1215 1114 "5i'13 PUSHA ISAVE "LASTOP". 
!Z16 1715 11"" TAO PH 
1217 1716 ~3211l OCA .~2 

1218 1711 45l1.4 PU~Hr l'i:iAl/f LAST ARGUMENT 
1219 172111 prj/Will VI'! 
1228 1721 1141 TAO THI5[,P IMn~F TO COME 
1221 17;>2 313" nCA LAS TOP 
1222 1723 45"'6 AKGNXT. (;t TC IHF ,.r, 1ST CHAR OF II'. A'<G. 
1223 1724 4525 T£STC Ion SP£~IAL CHFCK 
1224 1725 5353 JMP FLt>AO ICOULU HE LEFT PARE" 
1225 1726 5,s~~2 JMP FNUM IN 
1226 17~7 5342 JMf' lFU" IF 
1227 173111 521,6 JMt> OPf~1::X T-2 IL 
1228 1731 ?!!!2b nI"TAPL. OPTAF<S 
1229 /II/I 



1:?5", 
1251 
1:?52 
1:?.sJ 
12J4 
12h 
1236 
12.i] 
l:?Jtl 
1239 
124111 
1241 
1242 
124.' 
1244 
1245 
1:?46 
1:?47 
124d 
12H 
12!:>..t 
1251 
1252 
12"~ 
1".,4 
1,,0;., 

- 12'>6 
1"57 
125rl 
120;9 
1261/J 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
127J 
1274 

1732 
173~ 

1734 
1735 
1 7 .~'" 
1737 
1 74" 
1741 

1742 
174,s 
174<1 
1745 
1746 
1747 
1751/J 
170;1 
1752 
1753 
1754 
1755 
17"6 
1 7~) 7 
1761/J 
l.761 
1762 
1763 

1764 
17"5 
1766 
1767 
1 77 III 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
20~0 

2i!ill 
;>01112 

45,;4 
"''''44 
l1b'" 
~1"4 
44/3 
4~\-;!:> 

1".144 
'i21V) 

~.u4 

4'>"0 
4511 
;>,)"., 
.,JI-4 
1,,74 
7104 
114l 
'iJ42 
451'3 
45;>6 
1127 
45\103 
ll~ill 
4o;if.J 
4'>(11 
16"''' 
5~"H'.i 

1121 
4"~;.s 
11316 
4!:>(013 
1274 
4'>"'3 
45<'3 
4!:>?6 . 
45.11 
16~i:I 
1413 
451111 
22'17 
!'IJ61 
4526 

LHli-l. 

£Lt'AIi. 

III/I 

I'Allv V14l 

PI,<;tiF 
FLI\C 

TA" FLA"r;,., 
,,(,~ I'll 
Jr<~ I ,1"'1)1 

FLAC 

IIC- FUlI'fl 
r;\:. Te 
SIJ~Tc 

TlRMS-l 
J.>,P ffu ... ;> 
TA" FLlWr-
CLt I<lIl 
T41i r:rll\r< 
JMf' FF 'j", 
T51LPR 
F klq)~4 
rAil SUKICN 
PUSH A 
TA,) LASTPf' 
I'"StiA 
PlISt-tJ 

FVAL-l 

TAll s()'nc,~ 

PUSH A 
TAil LA;;1Pt' 
PUSHA 
TAil FLUt'P 
PU>'HA 
T~TLPk 

£K"OI<4 
PUSHJ 

r VAL-l 

6-JlIL-7i'l 11:38 

ISfT pnlNTFH AS FOP A VA~IAHLL. 

I"TAI' Tt.~ T "'"M'-E." =) (~T1) 
I!H-';T,jl-I:. 1 Ht. AI': 

ISF_ T Cl.IlIf 
IHfiln FU~CTlnN NA~E.(1.2.U~ 3 LtTrl~S) 

/lOU- FOR TE'IMINATld'" C!-tA~4(;TlH. 

lunU~Lr npE~ATnRS 

IL£FT PARlNS FnUNJ. 

/SAvr DATA 

IMUST Hl fOLLlIwEn FlY f'A~~"iS TO :;~ 14H(.bHll 
IYFS 

PUPA It3flA"JCH ON FUNr:T1U'" CODUK>:rUKN VIA Efl'N:<I. 
SORTJ 

F .. TARL-l 
rNTAf<F-F .. l Ai:ll 

fkHUk2 IILLr('AL fIiNCTIO'J NAME. 
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1275 
127f> 211"'3 "'241 241 n 
1277 :?0"'4 "'24~ ?42 I" 
12711 2..,"', 111256 256 I. -rOR INPllT ~UHBERS 
127'1 2""1'16 ·Tt.llMS~ • IT[RHI"'ATOQ TABU': rOR 'EVAt' ANU 'GlTvAH' 
12thl 2:dilo "'24", 24'" ISoPACE P 

1?1l1 ;>16~, , P<153 ;>53 1+ 1 
12112 "01" f,;>55 ?:.5 1- 2 
12113 2dl1 1'-251 ?57 /I 3 
1264 ;>t1l12 1'125,! ;>,;> I- 4 
1211" 21o!13 11'336 $.5f> IUP ARR ., 
1t'llb 2..,14 1'2516 ,,~'" II " l-PARS 
1?bl "1615 1IJ,s,s3 '~33 I[ 7 
1:?bd :?1!16 1'1274 274 /( 10 
1211<1 <"!Il7 1"251 1.'51 II 11 H-PAHS 
12<)11 ""'2" I'IH5 ~35 IJ 12 
1?'J1 20n 111276 77" I) 13 
12'n ;>..,;>2 (11;.>,4 ?:'4 I. 14 
1t'Y3 ;.>..,?3 fl'c:!73 ?73 /I 15 
12<14 :?11124 10'215 215 IC.H. 16 
12Y5 2..,?5 V,275 275 1= TO [NI) Gt:: TAPG fROM 'SET" 
1296 20:<'6 .,554 fJt'TA!'~ • rc;T PH 
12<)7 "Wi'! 1554 fAO PTJ 
1?9n ?1!I.hl 2:'~4 rSo~ PH 
1"<)~ ;.>iM1 4554 fUV PH 
13.:,· ;?fi!32 3554 FMY PH 
1.50'1 1'1113.5 1'5"4 FPw j>H 
1~ .. 1. /111/ 
1~.'.~ "..,34 ''''(IIi! FlAHG. e luATA TEf'1PORARY STORAGf 
13114 ?035 P~iI"'. fI 
131115 2..,36 1'101'.'" P 
131'11> 111/1 
13117 Iffl(;AL I£](T rOH "ttElLO" r.OMI1ANn 
13 1'1 Ii '1.,37 7..,,6 IWT. 7k\56 III Xl 8.4; 
1J"'~ :?16411 "473 h473 
13111 '11141 174.., 174" 10PTI ON K.T.I.F.:.SJ 
1311 ;>04<1 1354 13~4 
1312 '1043 2454 2454 
1.513 2i144 110,4 11'>4 
1314 ;>1/14" Il'!:>,)4 11554 
131~ '1"'46 7254 12"4 
131b ;>047 ;>.s7J ?J73 
1317 ;>"'.,.., V.,41/l i'!:>41!l II:.HASt: ALL 
131t1 ""'''1 "177 ~177 

131'1 ;'>"'''2 15 .... '" 15~'f6 

1321<1 III/I 
1321 IA,,~(lLlIr[ VALuE rUNCTION 
1322 "..,53 tlll45 XAoiS. TAD FL_Cl 
U"3 ?",.,4 77Hl SI'A CLA 
13:?4 ?\II"5 44.,.., fIIU;Alt. 
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13"" I~i)" 11ll!uAT IU~ OF F IJ;~C TJ 0'" CALLS, 

13"!> 
un 2~"b 1413 uur.;3. FOP A IRESTOIiE LA~T OPERATION 
13bi """7 ~13~ nCA LA~fOP 

13"~ ?II)"''' 441A7 FUIT 
l.S.~vl :'>1061 7100." r~f< INOR"'ALljl[ FUNr'TION klTU"N 
1331 ",:62 f,t!.~q FPT F LA.!!~ 
1332 ;>.,63 ~V.H"a FOT 
13.~3 2"64 116., HlI FLA.HoP ISET POI..,TFH 
1334 hl65 3154 flLA P11 
133., ""'(,6 1413 PUP" IGFT LAST PARH' COOL. 
L~.sl) '2",67 7,,41 CI. ICHECI( I' o I-! PARFN "'ATCH, 
1.5.~ I ::> III 7., 1"66 TAn 1'.5 
1336 211171 11"'" TAD SUtHCN I(STiLL SET FROM THE LAST "[VAL") 
L~j'l ;'>1172 7641'1 stA CLA ISKIP IF M.TCH 

13"" ,,"73 4~i'6 [kPUP4 IPAtH:N lRROR 
1341 i'IH4 4~b6 r;t T~ IHOVF PAST R-PAR. ~NO RETURN TO ftf'I\Io. 

1342 ?1Il7) "-676 JMP I ,+1 IFuNCTiON flETUFN IS 011 
134;~ lOll!> 161" OPNEJ(T 
1344 1111 
1340; 
1346 b'l77 v·.,.1A U'f<fS I. V! ISIIIP IF LEFT PAREN. - 'TSTLPk' 
1347 "Hli' 11~l TAll ~OHT!'", 

134/i 1'11'1 11171/1 TAn 1'11. 
1S4 .. ?H'2 77'1" SI1A CL_ 

1.~"" "1-'3 0)617 JI'P I LPFITST 
1S'>1 1'1014 11,,7 TAl.! Sutl T r;~ 
1~\52 ;>tv.,> 1"67 TAli "5 
13'>.5 ::>t",6 774" SMA StA CLA 
13'>4 ?to 2217 1St l.l'H TS r . 
13'>0; ?Ui'l .,677 JMP I LPflTST 
13'>6 
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1357 IIHt ulLIH ~ LI~E HOtJTlI'l 
13511 
135'J 2111 4516 OlU.ll. rlNtJLIII ISETS "THiSL'." ~ ~:tJ "LASTL~". 
13611 2112 55.'2 PUPJ IALt'~ AI,y GONE 
1361 2113 21'>1 151 fit Ii!.,"" lill~AtlLl TRACE 
131>2 2114 451"6 GFTC IMI' ASLlf'l LlNGTH 
1363 ?115 1142 TAil rJ-iAK 
1364 <,11b 1i<1b':i TAil '-C"< 
13h5 2117 7641i! ~i'A fL" 
1366 212i! 5.314 J~p .-4 
1367 ?V1 11117 l~1) AXl)Ul ISAVF LAST A I}[J 'll SS 
136ll ?l22 7"4" Cf"IA 
1369 <'123 1146 TAD 1 J-i lSI ,,, 
137" ;>t24 3132 peA CI~T" ILf.NI, Tf< < I' 
1371 21;>5 1546 TAil I THISLN IIJI~CU/l:Nf.CT 

1372 ;>t26 355.0 IlCA I LA'STLN 
1313 2127 111175 TAil rFR~ ISTART LIST AT TOP 
1374 ;>130 3157 DuK. PCA 12 IlXA"INATI!1N Af1U 1lESS 
1375 ?l31 1557 TAIl I T2 I~f r Hil NOT AtJflK. 
1376 2132 7451/1 C,NA !TEST rup [Nn 
1377 2133 5346 JMt-' f:U"l IvrS-wfiAP UP ALL. 
1378 2134 31">6 nu. T! IS"VF ~'E X T AnDRESS, 
137<,1 2135 1146 TAil THISL'I Icnlo\PAkl LIt.f: PUSITIONS 
131110 2136 7141 Cl~ eLL 
1301 2137 1156 TAli T1 
1302 n·i! 70311 SiL eLA ISKIP IF THISU: > x 
13M3 ?141 113l TAU c"r" ICHA"('F (X) TO ACCOUNT H1K 
1304 2142 1156 TAP T1 I(,Atlf..Ar.l COLLEn IUr.. 
13115 ?l"3 3557 [lCA I Tl 
13116 ?lH 115() TAl; 11 I(,[l I~f x T 
13117 ;>1·" 5.i30 JMP f101<. 
131111 III I I 
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1311-/ I('A .. >-~I,I:. (;IILllC I 11IN 
139.-
13'11 t'146 7{)"o/J Iljlllt. r:11~ IH~t;K~P L FuR ~R 
13'1). <'147 1141> TAli .T HI:;I r,' 
139.3 215111 31011 liLA )I<T 
13'14 ~to;l 113 .. 1 A" (' i~ 1 K Isrl" .... l"'U or hUSl 
13'15 )10;~ 76 4 .J CMft 
U<U, 11':>.3 1146 TAil lHI::.1 , 
13<17 <'10;4 ;;;"12 1)(;/, )I<TI 
13<1/1 ;.>1"'':> 1132 TAl' (.,\lT r< ICOtl"lcT [NU OF ~:U~ t H< 1-'1' I'" IE 1<, 

13'19 ,>t '>6 1134 HI' "elF" 
14"''' ;?t':>7 31,'" IICA "U~ " 
14<11 ?1M! 1";1111 TAli AXI" Icn~i"uTI:. C(lUNT 
14"'2 <'161 71ll4n r:MA 
14V1;i <'162 11112 TA') )"TI 
14014 ;>163 31':>6 IlC~ 11 
14":; ;>1fi4 1 i1.11kJ TArI I )l I '\I 

14,11> ;116':> 1132 TAil r.:~ T K 
141117 "ttll> 3;')116 P(;~ A ~ Jr., 
141lt! ?i1>7 lQl<' TAl. I ,(;<TI 1~lt'HJN LOWl:.tl PAl< r • 
141-111 ?17111 1411 IICA I X.;T 
141" ?171 n':>6 I~t 11 
1411 ?17~ '>Stll .JMt' .-J 
1411 ?17~1 "0311 JMP r,tU Tt. I"~ St, T ·LASTLN·i·THlSL~·. Aldl IJ~TA t'IHII. 
1413 11111 
1414 Illf'l lull; T Af'lf 
1415 2174 64':>7 O"'Tr~L. nPTII I:;WITCH TO lH Yf'UA.tHr INPUT 
1411> ?17':> ;<,4<,J OPTf( I ,,J:Afll:.f< INt'ur 
1417 ;>176 ,Sn7 OPTT IT T 1 IJllTPU r 
14111 ')171 3~34 OPTt' /t-'t.I:'<JGH uuTPuT 
1419 ;>21"111 33"'3 IJP Tl IINrFtlI-'HFrI~[/NUM[RIC 110 
142Wl 221'11 :'IJI12 OPTC I:;I"'GLF CHAHACH.P 1/0 
1421 nM2 :5~44 IlPTCOL IPRINT ":" AT "ASK" 
1422 1'2.;3 32H Ill-TX l~tJPPKr!>S ":" 
1423 22i!4 32':>" (lPT[ I~CHO III Y I:jIlA PO INPlIT 
1424 2205 :5253 nPTN 1'<0 ECHU 
14~1j ?2Mo 3~"6 ' OPT:, I~U 'IAf<IIIRU TI::.RMII\jATOR 
1426 ~207 3271 Ol-'TI'I l,;ll<l<T UISK MONITOR 
1427 
1421i 22Hl FNTAi:'L=', 
1429 nUl ?':>33 ;>':>33 lARS 
143111 <'211 265~ ='65i! IsGN 
1431 n1;> 2036 ?636 /I Tto( 
14,i2 "213 2~t>':> ;>565 III I ~ 
14.33 <'214 ;>63111 ;16,~1Il /hA"I 
1434 ;>215 26~3 ;>;<';:3 I"X~ 
1435 7216 ?':>17 :;>511 14flC 
1430 2217 ;>572 ;>572 I" TI4 
1437 :;>2~'i 2624 ~t.?" ILXP 
1438 ?2;>1 2025 ?M'5 ILOG 
1439 22:n ;1654 :;>6<,4 f:j I N ILIST OF COUEU FUNC TI U" "AMI::.S 
144" 2223 ;>':>7':> ;1575 ICOS 
1441 ?224 ;>102 ')7"'1 ":')0 r 
1442 ?2;>5 :;>631 ?6H /1\1[I11III 
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144j ILf'Aft ~I"n;u lIh.S. GRUUPS. Of! VAPI~HL[S 

1444 <'2:>0 114£ [,H:,'. TAU r:HAk IS.!:. IF "ALL" 
144':> n?7 1""3 TAu MINU~A 

1446 /£3·1 764" StA CLA 
1447 ;">231 524" JMf' H,VX 
144n n3,> 1 "77 TAil f N'JT /\'[s. ERASE ALL TEXT 
144'1 • ;>,nJ 3U'\ flCA HUrk 
14..,,1 ?~J4 ~415 no I Cf ~·S 

14"1 ?2j.., 1134 FKV. TAl) S TA"T \I 1£f1ASI:: VAKI Al-lLFS 
14.,,., ;><,50 31'35 flCA LA,)TV 
14"'·' :>2:51 51/7 JMP <;TAI<T IPRor;'lAM EXECIJTIOIIj ENDS 
14~,4 11111 
14"" /24" 4~15 rkVx. G!:.fLN IGET LINE NUMHFR 
14':>" <'241 1143 TAil L I "'[~'O ISH. llr ~UW OR NONE. 
14" 1 :>242 704" StA r:LA 
14':>d :>24.3 'i,,':>r1 Ji"f' Ft<L INO. t:RASE LI NF S 
14"<.1 ;'>244 11-14 TAl] STARn Ins. ERAS[ VARIABLES 
140,·\ :>245 31"~ flCA LASTV 
1401 ;>246 ')647 JI"P I • + 1 ICf)"JTINUf PRoCtSSlNG 
1402 ;>247 1'016 Pki)t: 

14"5 1I1I1 
1404 ;;25\:1 1134 EKL. TAU HUrt< IEHASt. LINES 
1407 ;>2"1 3VlHl flCA AxlN 
14"" :>25£ 4~'·1 E r(t; , FlJSHJ II:.XTiiAr:T ONE LINE 
141)7 ;'>25,~ ?111 UlU1E 
14 ('"~ n"4 ;>146 [Sf THISL'. 
140'1 ?2')j 1141 TA" ~'AG:;h 

141 'J ;:2~b 7n'" SMA CLA 
1471 '; 2" 7 1')46 TAli 1 THISLN 
141,) ;"£h\1 4.,;.>4 TS1(;kt' !IF GHnUp, SEE IF [ND OF GRllUt' 
147.1 nt-1 .,2J? JMP H'V IVFS 
1414 ;.>2b£ 1540 TAt) I THISLN IND. CONTINUE FRASING GROUP 
147.., ;'>265 ~143 [lCA LlNO'u 
147" ;'>2b4 ~2'i2 J~II; lk(; 



/ .......... For AL. 5/69 0 ......... PAL 11"- V141 f)-JUL-7!! 11:38 PAGI:. .5CJ 

1417 I~OUTINl CALLI:.I.t VIA "f"INIILN" : 
147<1 
147,1 l';1fAIJCH fOR A GIVEN L1'111:. J ,0, :[ "L INE~'O· 
14tlvl 11S1 kETUf<N IF N(1T f"Ou~·W. 

141'1 IlA"40 IF t_Hmu, 
14",1 I"THI:>LN" : FUU,.P LINt:: Ull "'EXT LAHG[R, 
14".i I"LA!'ILN" : LlSSFti ANU/OR LAST, 
14"" I"TI:.~IP" [S Su 
141:1~ 
14K!, nf>5 Vrlh1 Xf 1:.11. iI' 

14!!l ;>2ft> 1"'7!> TAll ct HS /INIT[ALli![ PO[NTERS TO nRST LIN!:. 
141:1~ 12(,7 31'>oi! nCA LASH N 

14H'J :;>27'" 1 "'75 TAn CHIS 
14<1.1 "271 :H46 FI'WN. Deft THbL'~ ISAVE. Th[S ONE. 
14<11 ;>272 114t> TAO THiSL'II 
14'i2 '?273 :-1012 DC~ XkTt> 
14\15 ;>274 114.5 TAil L1Nl"'O 
14~4 '?2h 7"'41 CIA 
14"~ '?276 1412 TAli I xtH2 ILlNfNO:M wiLL ALSO BE FOUNQ 
14<if) '1277 740;", SNA 
14\17 "3~IO 226!> IS,. H INf' If"OUNQ IT (2ND BITI 
149H ;>31'1 771(;", S~'A CLA 
14'1'01 ;>31'2 .,3l1tl JMP F£Nll!l IPAST IT, 
15"" ?3fJ 114t> TAn THISlN IMOVE POINTERS 
15"'1 ?3~4 ~1'>1/I [lCA LASTl'" 
1 '>;:;2 <-31-5 t~4t> TAO [ THISLN 
1'>'1.i ?3r6 744'" SiA ISKIP If" EtoiD OF TEST 
1'>"4 ;>3\"·7 ~271 JMI-' F [NU~ 
15,·,>; '?31'" 11411 1'"1;.1\;,J3. TAll THISLN 
t'>';1> 2311 7tl/l1 lAC 
1!>Vl7 ;>312 31/117 no AXOul ISET -H.XTP-, 
15'11 ;;>313 31/12~ OCA xCT 
15"''1 '?314 ~66~ JMI-' I Xf"f NO 
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1511-1 
1511 ;'>315 1,\ ill ,',01 UIt"'A, " IUr'pACK CHAR4CTU, • - "t~r ,e" 
1'>12 2316 4351 JI1S Gt 11 
1'> 1 '~ 2317 7I1VJ ulF. "i'A ,ClA I t~Hd".p·, A t XTl'110 
1514 ,,;'3tvt 1 \:- L~b 1 Ai, Cl (1", 13v'l/I-j:17 ~ 34"-376 
1'>15 23;>1 1371 lA" ·1,~ I 1{,,,,i-(l76 II 1'0<1-230 
151'> ?3r)l 114<' 1 AI, (',,"K 
1517 :>323 74'", Sllo~ 

1516 ;;>3<'4 53,< , J~"P PIX I"?" Fnu~u 
Pi1y )3?5 1",",4 TAL' I' j,~ 7 
15to.1 23;11> 314{' 1l1'1. r,CA CHAo{ 
15"1 ;>3';-7 1151 TAr! nl',,,,,,, 
15<'2 ;'>331!l 11'>2 TAn IlHPS~' 

10;;>3 ;;>3:H 765" SN. rLA IPfJINT U"lY IF H()To-I AkF ;tt.~LJ. 

15/4 ::>3:;2 451t' PI<INTC 
15h 23;13 "715 J11f' I UTP" 
15,>", 111111 
15"7 2334 4j')1 EXT ... J~,S lac T1 
1.,,,,, ;;330; 7'lJ4VJ rp.:A 

152" 2336 5317 JI1P un 
153,1 III 
1531 23Sl U51 urx. T Arl Dl'i('S'. ITI'::;T 1'01< TRACE-E.~AHll:.tJ 
1">32 2HiIl 764VJ ~t-A ClA 
1",~,~ :>341 .,,~4 , J"'~' •• 6 
1534 ;>342 115{, TAil r;MP!>" II'LlF' TH~ TRACF FLOP 
1':>';" ;>34,S 76.,vJ SNA ClA 
1530 2344 71/11/11 lAC 
1'>37 ;>340; 3152 n(;~ PI.,PS., 
15:~6 ;>346 531b JMf.< \JlI<A+1 ICfl NF Xl CH.~I{A CH.:R INSHA". 
1'> :~" ;..0341 llin" TAn r'll] IT RArt: OISAI::ILE.!1 = fif, TU~ I,' "?" 
154.1 ;>35'" 53<'6 JMf.< LJIIJ 
1541 
1542 ;>3'51 "llllli/J Cl11. " IUNPAC~ to-RITS 
1">43 ;>3'>" 21/)1'" 1St XCT ISTAflTS='A 
1544 n'>3 53"'6 JHP CE.T3 
1540; ;>354 li1l"l TAH GIEM 
1546 2355 PlI01' r;I:..Nil , ANU P77 
1547 ;'>3'>6 3142 DCA CHAR ISAVf 
1541i ;>357 1142 TAP CHAR 
154-1 ::>36", 11023 TAIl 1'177 
155" ::>361 765i<l SNA ("LA 
1551 ;>362 5334 JMP ,xTK I\:.XTf 1~i)En 
1.,,>;, ?~63 114" TAO CHAR 
15",~ <'.364 1.376 TAli '"'II') 
1.,.,4 236., 57'>1 .JMf' I (,t Tt 
10,.,-; 11111 
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15'.>6 
15')7 <'366 1417 Gt.T3. TAU I AXPUT 1(iC-M[") 
15'>0 2367 31021 IlCA ClEM 
15'>9 23701 71040 r;MA 
1'>6-' 2371 ~16?'" DCA XCT 
1'>f,1 2,sn 1 <121 TALI f, T f" 
1'i62 2H.s 4':>21i1 RTlb 
1'i63 2374 7.,11,4 ilAl 
1,,1>4 2375 'is'>5 JMP Gt."<u 
l<;o'j 2376 7740 M4"';, -4 i/ 

1'.>66 ';377 7641 M1n. -137 
1567 1//1/ 
1561; IUPTIUN Ll ST 
1')69 241<1'" 111313 OPTlST. "K 
15711 ~4"'1 "'322 HI< 
1'>71 241-12 "'324 "T 
1572 241'13 fl32.o Rp 
157,~ 24"4 1"311 "I 
1574 24"" 1'.s1l!3 "C 
l<;h 2406 0272 " . 
1576 ;;>41lJ7 111330 "X 
1577 24H1 "'305 "E 
1578 2411 0316 "N 
1579 2412 P!323 "5 
1'jO:1 2413 "'.s15 "~1 

1561 /11// 
. 1502 IA"lAlUG-DIGITAl ru"lVU(S I ON 

1'>M3 2414 610"'4 XAD~. MH14 
1<;114 ;;>41':> 31045 DCA FLACl IAFIG MliST R£ 0 
15!:!5 2416 551'l\! I<lTURN 
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1586 
15117 2417 II"'''''' XI;.NULN, i'I !TERMINATE THE BurfERED LINE - "ENDlN" 
15 tit! ;>41'''' 1550 TAD LASTlN ISAVE OLD POINTER 
15!l9 2421 3534 ~CA I BUrIl 
15'111 24~2 1134 TAO RurH IPOINT TO NEw LAST LINE 
1591 2"23 3550 DCA I lASTLN 
1592 2424 1135 TAD AUG I(;HECK fOR EXTRA INro 
1593 24:!O5 744i1 StA 
1594 2426 341'" nCA I AXiN 
1595 ;>427 1kl10 TAO AXIN ICOMPUTE N[W END or BUrfER 
1596 243i1l 71!!01 lAC 
1597 2431 3134 DCA IWrR 
1598 ::>432 1134 TAD SURlY IRESfTYARIARL£ LIST 
1599 2433 3155 DCA LASTY 
16"'''' ;>434 5617 JMP I XUWLN 
161'1 /11/1 
161'12 2435 "ililld TXTSAV. .. ISAYf CHAR AND TEKT POINTERS 
16Ol3 2436 4':>"4 PUSHr 
1M'" 2"37 "1111 lOlP 
16"'5 2440 1142 TAO CHAR 
16rl6 2441 4503 PUSHA 
16"'7 2442 5635 JMP I TXTSAV 
161'16 I 
16119 2443 011"'''' TXTttES. '" IRESTORE SAME 
161'" 2" "" 1413 PUPA 
1611 2445 3142 DCA ChAR 
1612 2446 4505 popr 
1613 2447 0"'11 T£.XTP 
1614 2451' 5643 JMP I TXlk[S 
1615 /1111 
1616 2451 Pld1il0 f;RPTS I, '" lAC VS LINENO - -TSTCRP" 
1617 24"2 0i124 AND P76121l'1 
1618 ;;4"3 7041 CIA 
1619 2454 3157 [lCA T2 
162VJ 2455 1143 TAU LI "IEt/O 
16;>1 2456 PJlI24 ANn P7601' 
1622 2457 1157 TAU T2 
1623 2"f>tl 7650 SNA eLA 
1624 2~61 ?251 ISl GkPTSl 
1625 2462 5651 JMP I GHPTST 
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1626 
11>n 
16;>6 
1629 
16.H! 
16J1 
16.~<, 

16J3 
1ti.H 
16.~5 

1636 
1M7 
1636 
16;~9 

1641<1 
16'11 
1642 
1643 
1644 
1645 
1646 
1647 
1641t 
11>49 
16?1\ 
16?1 
16'>2 
it,,>.' 
1£>.,4 
16"5 
16'>6 
16'>7 
16'>8 
16'>'/ 
16/)I/I 
1661 
1t>1>2 
1663 
161>4 
161>5 
1666 
1667 
16hlt 
11>1,,/ 

167'" 
. 1671 
16l? 
1613 
1674 
167') 
l"'h 

2465 
;>464 
;>4('7 

2466 
2467 
2471<1 
1'471 
"472 
,,475 
:>414 
<'475 
1'476 

?477 
25vIII 
25"'1 
7~"'2 
:>'>I1.s 
?5V<4 
:>51'" 
;>o;v;6 
:>0;1'7 

?510!! 
2511 
2512 
2'>1.1 

2514 
751~ 

7516 
7517 
1'52;/1 
25?1 
1'522 
;>523 
:>~24 

"51'!) 
;'>5~6 

'1527 

~463 
Plih1il 
4.,4111 
3142 
4511 
1611 
5663 
4,)12 
1142 
1t024 
7641/1 
'5663 
<;21>4 

q"~111 

]4'5111 
1142 
11!l65 
]4';111 
5310 
U61!l 
4537 
5677 

11i11>iI 
4557 
11657 
531;6 

~1!lv.16 

4'>11 
1141 
7410 
5326 
1127 
2314 
764111 
~714 

<':S14 
"51/16 
~714 

2527 

II-U bU~RUUTINES 

VAL= • 
Ctt! "'. 

ECHO, 

11111 
OUT. 

OLlTx. 
1/1/1 
OUTeR, 

/II/I 

!II 
JHS I IHfllV 
fleA CHAt( 
SOinc 

IREAO IN A CHARACTER SUaR, - "READe" 

ILINfHEO OR IWBDUT? 
f (;HOLST-1 

JMp I CHiN IYFS 
PHINTC 
TAU CHAH 
TAO P7601' 
SlA CLA 
JMP I CHIN 
JMp CHIIII+l 

ISEE IF ?08 (LIT) 

INO, EXIT 
IYES. GET ANOTHER 

~ 10UTPUT A CHARACTER - ·PRINTC· 
SNA lusE (AC) OR (CHAR) 
TAP CHAH 
TAil MeR 
SNA 
Jill' (JUTCP 
TAl) CCIl 
JMS I OuTUEv 
JI1P lOUT 

TAU CCR 
JMS I OUTOEY 
TAO CLF 
JMp ouh-l 

IIEST fUR A COMI1~' SEMICOLON, OR CR - "YSTERH" 
IHlTtltiN:>: OTHEH, ; OR CI<. COMMA 
I~ETS NlXT CHARACTEH AFTfR COMMA OR OTHER 
XISTfH, fl 

11111 

SOHTc 
TlIST-1 

SKI' 
JMp .+6 
TAO SORTCN 
fS~ ltTSTfR 
SH CLA 
JMP I XTSfEH 
1St XTSTFk 
GlTC 
JMP I XTS1EH 

ILOOK fOR ,;CR 

IOTHlH, GO PAST IT 
IfOUNO ONE. SlE WHAT IT IS 

I; OR CR: 2ND EXIT 
ICOMMA, 3RO EXIT 

It:OMMAfIIU-INPIlT BUfFER LIVES HlHE. 
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1617 
1678 
1619 
16110 
16i:l1 
16t12 
1663 
1684 
1665 
16116 
1667 
16116 
1669 
1690 
1691 
1692 
16'13 
16\14 
1695 
1696 
1697 
1696 
1699 
1711l" 
17"1 
1702 
17"3 
17"'4 
17"'5 
171'16 
17"7 
171'18 
17"'9 
17101 
1711 
1712 
1713 
1714 
1715 
1716 
1117 
1116 
1719 
172i!1 
1721 
1722 
1123 
1724 
1725 
1126 
1727 
1728 

26t)il 
;1601 
26112 
26113 
261'14 
26~5 
2606 
26tH 
21110 
2611 
;1612 
2613 
;>614 
;>615 
2616 
2617 
261'il 
2621 
2622 
;1623 
261'4 
2625 
2626 
26,}7 
263fl 
2631 
2632 
2633 
2634 
2635 
2~36 
2631 
264., 
2641 
21142 
2643 
2644 
26'15 
2646 
,}647 
265iJ 
2651 
;>652 
2653 
2654 
2655 
2656 
2657 

I'I1t111iJ 

'" lO.ll/l 
7575 
32160 
71010 
321111 
M;j1 
5225 
tdo311 
PI "'2 (;> 
1 il15 
:!I 31tl 6 
1306 
1.21'12 
765i!1 
5345 
1264 
764" 
'1526 
1.lk16 
32/)4 
61/141 
52"" 
611142 
32611 
1663 
14511 
5244 
61/144 
3260 
361>3 
1263 

'Ill" 1 
~1d31 

1261 
3263 
62'14 
6Ull 
'11'«1 
61111 
5253 
61112 
31137 
12H 
71"4 
12>11/l 
Mill1 
54VJ0 

*CO:-\OUT 

IINTERRUPT PROCI:.SSOR, 

SAYAC, 
SAYLK, 
MdRI:.!K. 
II. T "P! • 

III ICONTENTS OF ~r 
III ICONTENTS OF lINK 
-2M3 ICONTROl-C 
nCA SAYAr ISAVE WORKING OATA 

TINT. 

RAt< 
flCA SAVL~ 
t(SF 
JMP T JrH 
KRR 
~N[) PH7 
TAil C2110 
flCA SIN 
TAO SIN 
TAll I't;KtAK 
SNA ClA 
JMP RECllV'~ 
TAll I Nflur 
StA elA 
fRROR2 
TAr) SIN 
IlCA !l'iflUF 
TSF 
JMP ExiT 
TLF 
~CA Tl:.lSI< 
Hl! I ORTI'(I 
SNA 
JMP lXIT 
He 
[leA TlLSi< 
ileA I rWHO 
TAll OPTRI 
lAC 
ANIl PH 
TAO OPTR~ 
DCA OPTRi 

[)( IT i 6244 
li1"1 
NOR 
RSF 
JHP ,+3 
RRH 
DCA HIN8l1F 
TAO SAVl~ 

RAL CLL 
TAll SAYAC 
ION 

EXIT.J. JMP I 0 

ICHECK FOR KEYPOARD FI~~T 

IHEAII fHJfFfR A~O Clf.AR FLAG TO H rCrl Nf Xl 
IIGNOtH PARITY BIT 

I~ANUAL STOP? 

IANY SPAC!:.? 

I~!ll IiAIT FOR OUTPuT HUEFrl'( 

ISAVE ItWUT 

ITURN (IFF THE IN-PROGRESS Fut;, 

IUONE 
/TYPE "EXT. 
tCLEAR AC AND TURN ON THE FLAt;, 
ItERO OUT THE OATA AREA 

IRFSTORl MrMORY FIELD 
I!iMP 
I(HlTI-IF YOU HAVE MEMORY PARITy 
ITlST H,S, RFADER FLAG 

IRE An HUFFER AND CLfAR FLAG 
ISAVE fHAIHCfER 
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1129 
1730 
1131 
1732 
1733 
1734 
1735 
1736 
17.51 
17.311 
1139 
1741i1 
1141 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1751! 
1759 
1760 
1761 
1762 
1763 
1764 
1165 
1766 
1761 
1768 

-1169 
1770 
1771 
1772 
1173 
1774 
1175 -

;>66111 
2661 
1'662 
;>663 
2664 

2665 
2666 
2667 
2671'1 
;>671 
2672 
26l.J 
2674 

2675 
2676 
26'17 
?J00 
2101 
2702 
216'13 
;>704 
nil5 
;>706 
?107 
211111 
;>711 
2712 
2713 
2114 
2715 
:>716 
2117 
2720 
2121· 
2722 
27n-
2124 
27U 
2n6 
2727 
;>1311 
2731 

2132 

f]01tl1 
3400 
;H1'l0 
3401rl 
lilli'll'.! 

o IIH1 II 
1.264 
7550 
5266 
3275 
3264 
j 275 
5665 

"'0 "I!! 
3265 
j265 
l1rl65 
7650 
3053 
1265 
4732 
21i153 
01l1'llo1 
6001 
1662 
7640 
531101 . 
1260 
7640 
53n 
1265 
6046 
326~ 
'}675' 
1265 
3662 
1262 
71"'1 
0031 
1261 
3262 
567<;; 

31114 

T~lSW. 
OPTR0. 
OPTRO. 
OPTI<I. 
rN~ur • 
/1111 
XI3J. 

/1111 
XUUTL. 

SIN. 

/111111 
S~PNP. 

PALl'" V141 ,,-JUl-711l 11:.18 PAr.!:: 45 

1 
IUBur 
IOHur 
IUHur 
II' 

II HPUT SW ITCH 
IOUTPUT POINTERS 
IVARS 

I~EYHUARn RurFER, 

1'1 
TAU INHur 
SPA SNA 
JMP ,-2 
DCA XOUll 
DCA If'lHUr 
fAD XOUTL 
JMP I XI~3 

'" DCA XIJ3 
TAU XIJ3 
TAn MCH 
SN4 CLA 
DCA TABCTH 
TAO XIJJ 
JI1S I Sr(PNP 
ISjl TAIlCTR 

'" IUN 
TAO I OPTRO 
S;!A CtA 
JMP ,-2 
TAD TElSIl 
SH CLA 
JMP .+5 
TAU xlJJ 
TLS 
DCA TELSW 
JMP I XOUTl 
TAO XIJJ -
flCA I OPTRO 
TAO OPTRO 
lAC 
AND PH 
TAO OPTHI/! 
~CA Of'THO 
JI1P 1 lIuUTl 

SK IP~IP 

IvlA (JNOEV) 
IANY INPUT? 

INO = WAIT 

ICLEAR INPUT BurrER 

IVIA (DUTUrV) 
ISA~[ CURRlNT CHAHAGTEH. 
lIS IT A CR? 

IY~S. RESET CARRIAGE INu~x 

ISKIP IF A NO~-PHINTING CH~HACTEH 
IPRINTING: INCREMENT IND~X 

I~F SURE If'lTERRUPT IS Of'l. 
IANY ROOM? 
IA CHARACTER IS NON-~ERO 
INO ~ ~AIT. 

/I N PROGRESS? 

INO 
ITYPE CHARACTER. 
ISET IN-PROGRESS FLAG. 
IRETURf'I 
ISEND OATA 

ISET POINTERS 



1776 
1777 
17711 
1779 
17110 
17lil 
17112 
17113 
17t14 
1711? 
17116 
1787 
17&d 
17t19 
17Yoll 
17'11 
1792 
1793 
1794 
179'5 
1796 
1797 
179d 
1799 
1111.,.' 
1 IIi'll 
lIH12 
IMI3 
1&"4 
1&1115 
ttl"6 
1811J7 
1811J8 
1809 
1111111 
1811 
11112 
11113 
1814 
1615 
1816 
11117 
Ibl11 
11119 
111loll 
111?! 
11122 
1112.s 
11124 
1825 
11126 
tll27 
1t12d 

2733 
;>134 
n35 
:>736 
1'737 
)74'" 
2741 
1'742 
2743 
1'744 
2745 
2746 
':'747 
n5iIJ 
7151 
2752 
2753 
7154 
2755 
;!756 
;]51 
?76iIJ 
2761 
7162 
2763 
;>764 
2165 
2766 
2767 
?771/J 
2771 
1'772 
2713 
2774 
?775 
2716 
'n77 
300i1 
3111'11 
311102 
301'13 
~1I1<l4 

3"'Vl5 
3"'06 
311~7 

3"1'" 
31!111 
$1II1l 
.~"13 

4526 
451'6 
1151'6 
3225 
:5203 
3336 
'!;HIIII 

70!4'" 
1;536 
3143 
4733 
6 III III 2 
5341 
1"'15 
3143 
226'" 
1"25 
3132 
7"410 
12hl 
3f<l11 
3411 
;;>132 
535, 
3164 
1261 
3263 
1261 
3262 
4734 
Ubl 
3113 
7"'4111 
6i1l46 
12i1!111 
1"6'" 
4512 
1"32 
4512 
4514 
2145 
1545 
745111 
5211 
3143 
1 ill I> 2 
4512 
4512 
4514 
111l6'" 
4512 
5171 

WAITP. 
Ot'TH(lt'. 
[,HIO ... 5. 
FIHI?.. 

RECuvt<. 

III/I 

PALl" 

OWA IT 
OPTT[lO 
OCA ,+1 
o 
CLA CMA 

V141 

TAO FRt<2 
OCA LINt.'-i() 
JI'IS I I/A JTp 
IOF 
JMP ,+3 
lAO C20iil 
DCA ll"'~"'U 
1St T~LSW 
lAO "'20 
DCA CNTH 
CMA 
TAO (IPTHI' 
DCA XHT 
DCA I XKT 
ISf CNTH 
JMP .-2 
DCA I NtWF 
TAil OPTII!" 
OCA Ot'Till 
TAO Ot>THI'I 
DCA flPTI/(1 
JIotS I ,WTOOP 
lAO PTCH 
DCA 113 
CMA 
TLS 
CLA 
TAO CCI/ 
PHINTC 
TAO P277 
PRINTC 
PHNTLN 
lSi' PC 
TAO I PC 
SNA 
JMf' .+6 
DCA Ll Nlfllll 
TAO P77{J'l< 
Pt<INTC 
PRINTI: 
PHNTLN 
TAU CCH 
PHINTC 
JMf' SHIH 

6-JUl-70 11:38 PAGE 46 

IERHOi( CALLEn FROM A TAllll 
III M IT EXCEEOE[l 
ICOMPUTE CALLING ADDRESS (ALSO "SPAI:[") 
lAND USE IT AS ERROH NUMPER. 
ISAV£ FHROR conE. 
IWAIT fOR OUTPUT TO fINISH 
IDISABLE lNTERRUPT FOR INITIALItATIONS 

ISAVf FRROR NUMBER 
ITURN ON IN-PROGRESS SWITCH 
ISETUP INIT COUNT 

IINIT 1/0 BUFFERS. 

IINIT KEY-BUFR. 
liNIT TTY POINTERS. 

ISfT TO TTY OUTPUT 
IR~srT ·READe· 
IIF AN ERROR OCCURS, 
IPREPARE A STOP ~IT FOR TTY 
lAND RAisE FLAG 

IPRINT A CR 

IMAKE A ? 
lAND TURN ON THE INTERRuPT 
IPRINT ERROR NUMBER AND. 

IU~LFSS IT IS lERO. (X-MFM) 

IPRINT SPACE AGAIN A"'O 
IPRINT LINE OF ERIIOH. 

IINTlHRUPT WILL HE Hf-[N~~LEO sun~, 
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111;>9 
1831! 
11l,s1 
l/i,~2 

1 "';i,i 
tb,s4 
HiJ7 
Ib,Sb 
ltd 7 
111,sd 
111~'1 
111410 
lIHl 
1842 
IH43 
11'144 . 
11145 
Ib46 
11147 
184ti 
1849 
185'" 
1851 
1852 
1853 
11154 
11155 
11156 
1857 
1858 
1859 
18611 
1861 
11162 
11163 
1864 
1"65 
ibub 

'11"7 
1""11 
IH"9 
11<7;1 
1~71 

1nll. 
11<7,s 
1>174 
l1" 7., 
11'/" 
1 M/7 

,51114 
3015 
3.,16 
31!li 7 
,H'J21b 

3"'t>1 
301<'2 

,~1D23 

31D"4 
,SOI?5 
3026 
,sOln 
HI31! 
31131 
~032 
3033 
,S1I34 
3.,35 
3.,36 
,s.,37 

3041D 
3.,41 

3.,42 
3043 
3f1144 
31145 
3.,46 
3i147 
,3.,5., 
311"1 
:~"'52 
.... Iti:.".) 

",.,<;4 

,S.,55 

,s.,61D 
,,"'61 
,Hl62 
,5tO"J 
3",64 

l'lki"01 
45:?., 
77111 
71<121<1 
74;>'" 
U14 
5614 

r.>I"'" 
451" 
31<155 
6126 
1142 
4214 
5234 
11071 
4242 
1142 
11!"'71 
4242 
561'3 

ltd!)4 
.,235 

11!1Di'l1<l 
71,~6 

5261d 
11~5 

341'" 
If1l13 
7141 
11<1k.'5 
1 I'! 114 
70:_1) 
04'):>6 
5642 

'l"l.77 
f'377 

47"'" 
3135 
7104., 
3136 
5642 

ISKIP IE (AC) IS A NON-PPJWTING CHARACTER 
SKIPN!'. 0 

RTL6 IPRINTING CHARACTERS ARE 2411J-337 
SPA CLA 
CML 
SNL 
15t SKI!'~!I' 

JMP I SKJPNP 
1/11/ 
II'ACI< A 
PACHUF. 

CHARACTER INTU T~[ dUFFER - ·PACKC" 
1'1 

/II/I 
PtJUtS. 

1/111 
II'ACI< 
PCK1. 

SURTJ 
PACLST-l 
PACLS?-PACLST 

TAO CHAti 
JMS SK I P~'P 
JMP ,+3 
TAOP]] 
JI"'S PCK1 
TAO CHAR 
ANO P71 
JkS PCK1 
JMP I PACbUF 

TAil P337 
JMP .-4 

O",E "-t;IT WURU 
~ 

1St XCTIN 
JMP ROT 
TAO AUll 
IlCA I AX'" 
TAD PULXP 
CLL rIA 
TAU P13 
TAil AXIN 
<;~I rL' 
F:kkOI< 
JMP I PCK1 

1111/ 
PACLSl, ?77 

377 
11 
1i'lIJlWUT 

/II/I 

ILOOK FOR 1 OR HUBOuT 

IPRINTING CHARACTER? 
IYFS 
INO, PACK 77 FIRST 

IPACK 6-81T CHARACTlR 

IUSE 337 FOR ? 

IPACI<. LE.FT HALF 
IPACK plGHT HALF AN~ STORE 

ICHECK FOR SPACE. 

I~UFFEP Ok STORAGE OVEkFLO~ 

RuT. RTL6 ISAVE LtFT HALF 
no ADn 
CMA 
IlCA )CTH' 
JkP I PCl<l 
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11178 ItWtiOuT ONF rHAkAt:TlR 
1&79 3065 Ulll1 R,Hl1. TAO ,lX I ill ISA~f I'UINH.R 
HIll., 31166 3242 DCA PCtll 
18dl .~067 1136 TAU 'XCTI'" ICHAkAClf.k IN AUO? 
111112 :S070 764" SlA ClA 
18113 3071 ':>277 JMP RlJh2 IYFS 
111114 .~0Y2 l111lkl TAil A X 11\ INO. i:!FGINNING Of "lJFFUI? 
lSIl5 $iH3 711141 CIA 
11l1l6 3074 1153 TAU PACtI!'T 
11'1117 .ikl75 77\:)" SI'A ClA 
16118 .~1I76 o;.sn JMP PKi't:.~U IYES. IGNORE 
11169 3077 1324 thlH2, TAO SPLAT IECtiO A RACKSL~SB 
1119'" 311'111 4512 PRINTC 
1891 311'11 2136 lSi' XCT!N 
11192 31"'2 53111 JMP f1U1:I3 IHACI<UP STORAGE 
1893 31~3 1M2 TAD I PCIIl ItllLl ,lOO AND rHECI< FO~ 77 
11194 3HI4 1'11171 A Nfl 1'77 IIIIi ?Nl1 HALf UF LAST STlJf1i:,,} wUklJ 
1895 .iH15 1111;>3 TAll 1'177 
111'16 31il6 76411 SO CLA 
111'17 31117 53;;>2 JMP PKtEFIO IND. DONE 
18911 31U 1642 RUH3, TAU I PCKl ItllLL ?NO HALF OF LAST STU"t:.1i wUkU 
1899 3111 1''''62 ANI) P77o/1P 
1900 3112 :S135 f)C'& AUO 
19"1 3113 70/140 CMA I~ACKUP POINT[R 
19"'2 3t14 1IIll'" TAU AX IN 
19113 3115 3i'l10 DCA AxlN 
19114 3116 1135 TAO AOn ITEST FUR 77 I" ,l,ILl 
1905 3117 1"'0~ TAO CHI'" 
191'16 3120 71>4" StA CLA 
19"'7 3121 7040 CMA 
19"'8 311'2 3136 PKi'£I<lJ • DCA XCTIN 
1909 3123 5623 JMP I PACI:Wf 
19110' 31~4 ~334 S~LAT. 334 
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1911 IUUMP Tlif SY"tIOL lAI:jLE CONT[nS 
1912 3125 4504 TUUMP. PUStiF ISAVt TUn Pf)I~IT[HS 

11113 3126 elcl17 lfXTP 
1914 3127 71cl4", CMA . 
1111? ,H3.., 1134 TAO S I AHlI' ISTAffT OHlAllLf LIST 
1'116 3131 31614 T uL U11I'. OCA F L TxP 
1917 .H32 tid14 TAD F LI XI< I TES1 I' 01< [II1fJ Of LIsT 
191i1 3133 71<'41C CMA 
1919 3134 1155 TAli LASTV 
111"0 3135 76!)0 St.A CLA 
1921 3136 0;3710 JI'P TDlNll IEH) fOUND 
1922 3137 t37!) TAO TuTDT liIlO. SET UP PO I ;>jT(I'15 
1923 3t41il 3161 7 DCA AXOUT 
191'4 3141 3l!l21tl OCA XCT 
11125 3142 t4t4 TAD I fLTXR 12 L~TTEI<S OF VAl<. I,AMf 
11126 31"3 3376 nCA ToTEYr+l 
1IJn 31 .... "5tH PUSliJ IPRI,-T NAMF ANfl "(It 

192i! 3145 1241 TlJlIO T 
1",29 3146 1414 TAn I fLTllH IGF"T AilJiJ PRINT SUtlScRH'T 
1'13111 31H 4774 JMS I TI)PuTf' 
11131 3t51il 4501 PUSHJ IPRI"'T It);: .. 

1932 3151 1241 HillUT 
1933 310,2 HJ05 TAD 1"13 ISPACE TO 11 TH COL liM iii 
1934 3153 31tl46 f'lCA FLACI' 
1935 3154 45111 PUSHJ 
1936 31?5 1374 T 1<1::1+12 
1937 31"6 1'0114 lSi' FL TXfJ 
193i! 3157 441t;7 F[tvT IPIC~ iiI" VALUE 
1939 .316111 5414 FGT I fL TXI~ 1(001'5 NOT AlJTr.1!lJllfx) 
1940 3161 r~0VJ HXT 
1941 3162 4472 JMS I fUUTPUT IPRINT VALliE 
1942 3163 l1tl61i1 TAD CCH lAND A C.H. 
1943 3164 4512 PRINTC 
1944 3165 1014 TAO fL hI' IINCf'l"ENT FOR NExT VA~. 
1945 3166 HJ35 TAD P~ 
1946 3167 5331 JMP TOLOOP 
194] 3170 4505' TO[NO. POPF Ik[STORE TOT POINllHS 
1948 3171 01il17 TlXTP 
1949 3172 5773 JMP I .+1 
1950 3173 1252 TASK4 
1951 ~t74 61t11il TUOUTP. SIGOUT 
1952 3175 3175 TlnEXT. . ITHl fOLLOWING IS FOCAL TEXT 
1953 3176 00eID iii IYAH. NAM[ GOES HERE 
1954 3177 51tl77 51t77 ,"(" ANO C.R. 
19!)5 3200 1551 1551 'tI)=" ~Nf'I C.R, 
1956 3201 7577 7577 
1957 3202 15f1!111 1500 
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19511 IQPlJON ROUT! NES 
1959 I 
1968 IHOUTINE. TO SET UP OUTPUT 
1961 3203 PI''''' k! 

OPTTDO. i' 
1962 3~04 1220 TAO f.TSF 
1963 3205 3621 00 I (JPTTL /TSF 
1964 3206 16?1 TAO I OPTTl 
1965 3207 7001 lAC 
1966 3211' :'l622 eCA OPTTL +1 ITCF 
1967 3211 1622 TAD I OPTTL +1 
1966 3212 ,"35 lAD P2 
1969 3213 3623 DCA I OPTTl+2 ITPC 
1978 3214 1623 TAO I OPTTL+2 
1971 3215 1035 TAO P2 
1972 3216 3624 DCA I OPTTL+3 ITLS 
1973 3217 5603 JMP I OPTTOU 
1974 3220 6041 CTSF; TSF 
1975 3221 2625 OPTTL. TINT 
1976 3222 ;>6;>7 TINT+2 
1977 3223 2634 TINT+7 
1976 322" 2717 SIN+11 
1979 11111 
19110 IROUTIN~ TO WAIT UNTIL OUTPUT FINISHES 
19111 3225 1'l0,1I' OWl. IT. 0 
19112 3226 Mllill ION /lSWAP) - FOR """USER 
19t13 3227 1633 UD I TSWP ILOOK AT TflSW 
19114 3230 7640 Si'A CLA 
19115 3231 5226 JMP .-3 
1986 3232 0;625 JMP I OWAIT 
19tH 3233 26611 T~WP. TElSW 
1986 11111 
19119 3234 4225 OPTP. JMS O"AIT ISET UP FOR PUNCH OUTPUT 
1991' 3235 ''''25 TAU "'20 ICONVEflT TO PSF; ETC. 
1991 3236 7410 SKP 
1992 3237 "225 OPTT I JMS aWAIT ISET UP FOR TTY OUTPUT 
1993 3240 42"3 JMS OPTTOO 
1994 3241 5642 OPTXil. JMP I .+1 IEXIT OPTIONS 
1995 3242 6461 OPTRET 
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1996 
1997 3243 1""1:1 (1t'TX. TAO 0l-'TC1 ISUPPRESS ":" ON ASK 
1998 32"" 1247 Ot'TCnL. TAD [PRINT IRESTORE ":-
1999 ~245 M51 OCA I CULf' 
20~1l 3246 5241 J"'P OPTXiT 
;>011i ~247 4512 CI-'RHT. PfilNTC 
2illl2c~ 32"" ;>4/'6 (1P TC 1 • CLA-PtdNIC 
2003 32"1 1222 CLiLP. U"KCL 
"""4 11111 
;;11115 3252 1247 oPTt. TAl; CPRINT ISFT UP FUR KEYBOARO EeHIl 
;>1l~6 32.,3 3655 OPTN. DCA I rCHP ISUPPRfSS ECHO 
<'i?1!7 3254 5241 JMP OPTXIT 

"""8 3255 2471 ECHP. [(,1<0 

;.>.'119 /1111 
hi 11'1 3256 45V'6 OPTS. GlTC ISFT UP USER TERMINATOR rOK "ASK" 
;"11 3257 4511 SURTC 

""ll! 32Ml 20~3 TERHS-3 
<'013 3261 7411t SKi-' 
<'014 3262 5",.,6 JHP .-4 
"015 326.5 45"1 PUSHJ IGFT CHARACTER 
2016 3264 lM'1 rVAL 
2017 3265 4452 FIX 
"i?18 3266 3671:1 flCA HSFHTP 
;-1119 ,~267 5241 JMP OPTXIT 
?0U 32HI 6,,02 lJS£lHf'. USEtn 
21121 11111 
1'022 3271 4 <'1'5 OPT,.,. JMS OwAIT II:. X IT TU DISK MONIToR 
<'023 3272 61:1[>12 IOF 
2024 3273 5424 JHP I PU0!! 
2025 11111 
2026 ItHIS I~ THE INIT IALlHTlON COf'!HANO 
2027 3274 13111 HI:.LLfo. TAO HP 
20ft 3275 31117 [lCA AXOul 
"~29 ;'276 31dZ<l DCA )eeT 
;'1l3e 3277 4'111 PUSHJ ISTART 8Y SETTING FoRHAT 
~VtJ1 33"" 1;>60 TINTR 
;'1132 /II/I 
IVl33 331'l1 21d36 HP. Hi-'T-l IFOCAL TFXT "%8.4;0 K.T,f .E.: .SiE A" 
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2Iol34 
2/rl35 
2/rl36 
2/rl37 
2038 
2039 
?/rl40 
2/rl41 
2/rl42 
2/rl43 
2044 
2045 
2046 
2847 
2048 
2""9 
2051l 
2051 
2052 
2853 
21154 
2/rl55 
2056 
2057 
20!>8 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2866 
2067 
2068 
2069 
2111111 
2071 
2/rl12 
2073 
21114 
2/rl15 
2/rl76 
2077 

3302 
3303 
3304 

3305 

3306 
3307 
3311 
3311 
3312 
3313 
3314 
3315 
3316 
3317 
332/rl 
33U 
33~2 

3323 
3324 
3325 
3326 
un 
3338 
U31 
3332 
3333 
3334 

- 3335 
3336 
3337 
3348 
3341 
3342 
3343 
3344 
3345 
3346 

724tj 
331115 
5241 

"0014 
11!>4 
3225 
1305 
7650 
5323 
4513 
1142 
4430 
4407 
6625 
00014 
57.,6 

11613 
3203 
1364 
3013 
2151 
1363 
3018 
313~ 
1363 
3153 
4513 
4511 
11032 
5335 
451il 
5775 
11774 
4507 
4513 
5341 

I 110 
OPTe. 
OPTI. 

11111 

"'\lOl OPTIONS 
CLA CMA 
DCA IOSw 
JMP ·OPTx I T 

IUSII. ~ 
1110 "UOl: 
I 
11111 

"I ~ " 00(-10 " I IvTF:HPHET I VE INPUT. !'jllME Hie ul l TPuT 
"C" - 7777 " SINGLE CHARACTrH lIn 

IHASt<" MASTER ROIITINE 
!NTASK. II! 

TAD PH 
DCA OllAIT 
TAl! 10SII 
SId CLA 
JMP STRI"'G 
RE.AUC 
TAD CHAR 
FLOAT 

ASKEND. FENT 
FPT IOWA IT 
rEXT 
JMf' I iNTASK 

IINT£kPHETIVE BUrFERED 
STRING. TAU PULXR 

OCA OPTTOO 
TAD flUFTr,P 
DCA PULXIl 
lSi' OlBGS .. 

IN8ARR. TAO flurHOT 
flCA AxlN 
DCA XCTiN 
TAO RUreDT 
DCA PACKST 
READC 
SOHTC 

C2.40-1 

ISA~E VAil. POINTFR 

IWHAT HOOE OF INPUT? 

I I NTERPHl Ti VE 
ISINGL£ CHARACTER 
ICONVERT CHARACTER COUE TO fLOATING 
IPOINT NIIMI'ER 
ISAVE VALUE 

I ~!PUT 
IS4VE PUSHOOWN LIST PUINTtR 

IPROTECT TOP OF ASKHUF 

IDISA8LE TRACE 
IINITIALIlr ASK~UF 

/IGNORE SPACES 

JMf' .-3 
SOHTJ ISEARCH FOR TERMINATOR 

.SKLST-1 

PACKC 
READC 
JMP .-5 

ASKLS2-ASKLST 
IPACK INTO BUrrER 
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2078 
2079 
211110 
20111 
2tt182 
2ltlll3 
20114 
21185 
?0116 
2087 
2"d8 
2089 
2,,911 
2091 
21192 
2093 
2094 
21/195 

'21196 
2,,97 
2,,98 
21199 
211/1" 
21i111 
2Ut2 
21i113 

·2104 
21i115 
21116 
2107 
2108 

3347 
33511 
3351 
3352 
3353 
3354 
3355 
.U56 
33!>7 
336111 
3361 
3362 

3363 
3364 

3365 
3366 
3367 
337i! 
3371 
3372 

3373 
3374 
3375 
3376 
3377 

1",6\1 
3142 
4507 
451/17 
12"'3 
3013 
1363 
31d17 
31<12'" 
451'1 
16110 
5317 

75'HI 
5212 

110111", 
131'5 
7640 
5373 
4472 
5765 

4452 
7451<1 
71.~" 
4512 
57t>5 

11EH~INATOP FOUNA. PROCESS INPUT 
INTERM. TAD CCR IPACK A.C.R. 

DCA CIiAR 
PACII.C 
PACtlr. 
TAU (lPTT[lU IRISTORI:. I'DLXR 
flCA "ijLXf; 
TAn RUFHn, IINITIALI~r UNPACIIING 
DCA Hour 
fleA ~C r 
PUSIiJ IEVALUATE EXPRESSION 

FVAL-1 
JMP ASIII:.IIIU 

/II/I 
RUFI:jOT. ASKIHIF 
RUFlnp. A5'HUF!177+13 
/II/I 
I"TYPI:." OUTPl" 
OUTPT, 1/1 

TAfI loSw 
S!!A ClA 
JMI' COUTPI 
JI'iS I F OUTPUT 
JI1P T ouTPT 

/II/I 
CutHP1. F I X 

Sill A 
ell CMl PAR 
PRINTC 
JMP T OUTPT 

INOTr: "TOUMP" PRINTS 

IbOTTO~ OF bUFFER 
ITOP+1? of bUFEI:.R 

IWHAT KIIliO OF OUTPUT 

ISINGLE CHARACTER 
IlIIllMI:.RIC OUTPUT; PRINT V!llJl:. 

I~ET CODE FOR CHANACT(~ 
IMODUlo 256 
ITo AlLUW fERO COUf TO Hr PNIIIITI:.IJ 

ONLY IN NUMERIC MOflE 
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2Ul9 3400 lQBlJr=!Hl!il 
2111'l I 
2111 342" "IOtHJt~;<0 

:>112 3420 1H)1'l0 F/<ST, ° ITEXT POINTER 
2113 34H ""'Ill! fll'lfll:l IUUMMY Lf NE NO 
"114 3422 0355 0355 I C· 
2115 34?3 M17 0617 I FO 
2116 34:>4 0oS"'1 1'1301 I CA 
2117 34:>5 1454 1454 I L. 
:>118 3426 411140 1\040 
2119 .~4l'7 6557 ,.,557 I <;1 
<'120 3430 61)71 FkS IX. 6671 I 69 
2121 3431 7715 7715 
;;>122 3432 BUFIJ~G='; 

<'123 /1111 
:>1:>4 2735 LI tlRHiY:ERROR5 ICOMMAND NOT AVAILABLE 
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2l2~ PAIJSf 
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2126 IfOCAL INITIALlt_rfON RUUTliiE 
2127 0176 I>STAFlT-l 
2128 11I~76 3432 elGIN 
2129 3432 -I3UfPEG 
21311 3432 731H! fllGIN. CLA eLL 
2131 3433 1377 TAO (RECflVR+l IRESTORE RrSTA~l 
21.12 3434 3176 UCA SlAR1-t 
2133 3435 601112 IOf ICLEAt< fLAGS To PRF:vEt.T I",TlRiWl-l 
2134 3436 6022 61'22 IPCf 
21.15 3437 6032 {'11132 IKCG 
2136 3448 6203 62@3 ICOf CIF 88 
2137 3441 64"2 64112 ICLEM, PH'8' S 
2138 3442 6412 6412 
2139 3443 6422 6422 
2140 3444 6432 6432 
2141 3445 6442 6442 
2142 3446 645l! 6452 
2143 3447 6462 6462 
2144 3450 6472 6472 
2145 3451 6764 6764 ICLEAR OECTAPE 
2146 3452 6772 6772 
2147 3453 121HI CLA 
2148 3454 6046 TLS ISTART LOW SPEfO UUTPUT 
2149 341j5 3414 DCA FLTXR ICLEAR ouTPUT fiUFffk 
215., 3456 '376 lSi' (-214 
21'51 3457 '5255 JI",P ,-2 
<!1'52 3468 1027 TAU fWTToM IINITIALI~E PUSHOO~N LIST 
21'53 3461 3013 DCA I'OLXII 
2154 3462 60"1 ION 
21~5 3463 4512 . PRINTC ICHAFt IS A C.R 
2156 3464 4512 PRINTC 
2157 3465 4512 PRINTC 
2158 3466 4501 PUSHJ ITYPE fOCAL HEADING 
2159 3467 0641 .. RITE 
2168 34111 5611 JI1P I .+t 
2161 3471 2232 fRV-3 IlRASE ALL 
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2162 
2163 

2164 
216'5 
1'11>6 
<'11>7 
2168 
2169 
2170 
2171 
2172 
2173 
2174 
217'5 
2176 
2177 
2178 
2179 
2160 
2181 
2182 
2183 
2184 
21115 
21116 
21117 
21118 
2189 
2190 
2191 
2192 
2193 
2194 
2195 
2196 
2197 
2196 
2199 
22"" 
22"1 
2202 
22"3 
1'204 

3576 
3577 

'>61'til 
'>611ll 
':-61-'2 
')603 
,)6il4 
'>6"'5 
'>60b 
'>607 
S6Ul 
'>611 
')6l2 
')613 
.,614 
5615 
'5616 
5617 
56211l 
5621 
';;622 
5623 
5624 
5625 
56;>6 
5621 
'>6311 
';;631 
5632 
5633 
S634 
S635 
5636 
<;631 
564. 
5641 
5642 
5643 
5644 
5645 
5646 
';;647 

77611 
;>746 
56011 

Mill"'''' 
443'" 
3364 
7111411 
32M} 
1J6J 
311144 
4755 
3365 
S215 
;>2611 
4526 
4':>06 
4522 
.,212 
52<;0 
12611 
771'10 
7 til 4 III 
13M 
3364 
4342 
1127 
3til4o$ 
311142 
3041 
4313 
1162 
'1648 
5241 
1045 
771110 
5214 . 
1361 
S761tl 
1162 
71U1 
3162 
11145 
57b2 

"56"'" 
IUEGIMAL TO PINARY CONVEPSION 2/1VJlb9 
O~CONV, '" 

FLOAT 
flGA fllGD'P 
r.~lA 

flGA PSwlT 
TAO C43 13<;(11/1) 
DCA FLACIi' 
JMS I SGNTST 
OCA I",SIGN 
JMP NEWUIG+l 

PlRIOu, lSi PSWIT 
ERJ,OR 

Nlwull;, GUG 
TlSTN 
JMP PERIOO 
JMP 1Io0TOIG 
TAn f'Swl T 
SMA r.LA 
CMA 
TAD ()lClXP 
OCA flEClXP 
JMS MUL 1116 
TAO SORTell; 
()GA FLOP3 
[l(;A FLOP? 
DCA FLOP! 
JMS Ti<i'LAO 

OYCHEK, TAD RtMAIN 
SH CLA 
JMP .+4 
TAO fLACl 
SMA CLA 
JMP NEWDII; 
TAO 10YIH 
flCA I IkAIlAC 
TAO REMAIN 
CLL PAR 
OCA REMAIN 
TAO FLACl 
JMP I ROTRAC 

IFLOAT A ifRO 
I I N IT I A L I tf 

ISIGN OF MANTI~SA 

I. FOUND, SEE IF FI~ST 
IOUUALE PEPIOOS 
ILOOK FOR A olGIT 

I. FOUND 
I,..OT FOUND 
IUECREMENT DECIMAL lXPONrNT 
IIF AFTER 

IMULTIPLY FLAC ~Y 1" 
IAOD NF.w DIGIT 

ICHECK FOR OVERFLOW 

INO OYEkFLOW 
10YERFLOW, ROTATE RIGhT 
IS[T UP RETURN TO OVCHEK 
IROTATE REf'!AIN 

IROTATE REST OF FLA~ 



, ...... FOCAL. 5169 ••••• _oa. PALl" V141 6-JUL-70 11:311 PAGE 58 

2205 
2206 565'" 4511 NUTOI!;. sorHC !TEST FOR LETTfR E 
221!7 5651 6145 C305-1 
22"11 '>652 53111 JMP EINPUT !FOUrvu E 
2209 0;653 2365 OtHERM. fS~ INSIGN !ENO Of INPUT. AFFiX SIGN 
2210 '>654 4451:/ NEGATE 
2211 5655 1366 UO CFNR ISfT UP TO NORMALIi'l 
1'212 56'>6 3;2 611' lJi:llOOP. DCA .+2 
2;>13 5657 441117 FlNT 
2<'14 566., 70110 P~W IT. FNR lOR FMY RY 1~ O~ .10 
2215 5661 6554 FPT I PH 15AVF RESULT 
2216 5662 ~11,"~ FEXT 
2217 5663 1364 UO DEC[xP ICHECK UE~IMAL EXPONENT 
22111 5664 7450 SNA 
2219 5665 56"'''' JMP I DfjCON~ IOONF 

22"" 5666 75"'kI SMA 
2221 5667 5273 JHP .+4 
<'222 5670 70"'1 lAC INEGATIVE. SET UP TO FHY tlY .1'" 
2223 <;671 :'1364 flCA OECOP 
2224 5672 5277 JHP .+5 
2225 5673 7240 ClA CHA IPOSITIVE. SET UP TO [HY flY HI 
2226 5674 1364 TAD DECOP 
2227 5675 3364 OCA DECO'P 
2228 5676 11066 TAO 143 
2229 5677 1367 TAO FLiNST IINSTRUCTION [HY FLTEN OP FLPTEN 
2230 5701l 5256 JHP DBlOOP 
2231 <;7"1 45"1i E I NPIJT • CETC IFOUNO "E" 
2232 '>7"2 4755 JMS I SGNTST ITEST FOR SIGN 
2233 57"3 :'1.,40 DCA FLOP'" 
2234 5704 4757 JHS I OECIN1 IINPUT A orCIHAl INTEGER 
2235 <;705 1164 TAD OECNUH 
2236 5706 21!40 lSi FLOPIl ICHECK SIGN 
2237 57"7 7.,41 CIA 
22311 <;710 1364 TAD DECDP 
2239 5711 JJ64 DCA DECDI' 
724., 5712 5253 JMP OBTUIM 
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2241 IAOU fLOP TO FLAC' TRIPLE PRECISION WITH OVlRFLUW 
2242 ':>713 0"011l T~PLAO. Iil 
'1243 .,714 731'!1IJ CLA eLL 
2244 5715 1"43 TAn FLOP3 
"245 ':>716 1"47 TAil FLAC:'! 
;'>246 ':>717 31147 DCA FLAC~ 

'1.'247 .,7?1IJ 711;\4 HAL 
<'241i '>721 11142 TAll FLOP? 
<'249 5122 1"46 TAU FUIC? 
22':>" ')723 3"46 DCA FLAC? 
n"1 ';]:>4 71d;\4 WAL 
22':>2 <;725 1041 TAO FLOPl 
2253 ')726 1"4':> TAO FLAC1 
2254 ')727 311l4':> [lCA FLACt 
2255 "73" 7"'04 RAt. 
;>256 ., 7:11 1162 TAO RlMAliIf 
,"?')7 .,732 3162 DCA kEMAIN 
??51i ':>733 5713 JMP I T~PLAU 

2259 IMULl I PL Y FLAC .:IV 2 
226'" '>734 1'''1.111 MULT? 1\ 
?2b1 '>735 4756 JMS I MUL T21 
2262 ':>736 1162 TAO REMAIN 
",,63 <;737 71tH'" RAL 
2264 '>74" 3H2 DCA REMAIN 
2;>65 '>741 ':>734 JMP I MULT2 
2266 IMULTIPLY FLAC bY 1 III 
2267 5742 PIIJIllIl MULT1_), 1\ 
?21)1i '>743 451'.4 PUSHF IFLAC=>FLOP 
;>269 '>744 0"4':> FLAC1 
2?71t1 <;745 45165 POPF 
2271 '>746 1'I1d41 FLOPl 
2272 5747 3162 DCA REMAIN ICLEAR OVERFLOW 
'1213 ':>750 4334 JMS MULTZ IFLAC-10 : (FLAC-2-2+FLAC)-2 
2274 '>7':>1 43;54 JMS MULT2 
2275 <;752 4313 JHS THPU.O 
2276 '>753 4334 JMS MULT? 
2277 ')754 5742 JMP I MUL T116 
2278 .,755 6"'3", St;NTST. TSTSGN 
2279 '>756 7037 HUt. T?I; !!ALAC 
;>2811l '>757 61110 DlCIN1. OEC I NT 
?21l1 ':>768 7251 IHAKAC. IIAkAC 
7282 ':>761 ':>633 IUVKL. OVCHEK 
nli3 ';762 72'>6 RuTHAC. RARAC+>; 
;'>21i4 <;763 ~"43 C43. 43 
.-'21i5 '>764 rI "11 III OI:.CExP. 0 IIMPLICIT nECI"'AL EXPONEIIIT 
nl:l6 '>765 rid.,,,, INSIGJI.. 0 ISIGN OF MANTISSA 
nll7 <;766 71d«1'" CfNK. FNR 
?21:!1:! '>767 3373 FLiNS1. FMY .+4 
/21:19 577" o L-l;\ 4 .L1E>·. 11'01"4 111'111\1> FLOATING 
n9", 5771 iI'+VJk" '''k.L 
)291 ~ i 7, '!f'~'l 1i'1""'1" 
'29, "77~ 7775 r-LPTfN, 7715 I. 1 III (1'" n('1ATI~I(: 

'29:~ 5774 3146 3146 
'2'14 .,775 3147 3147 
';'>'h ~1;,2 Rl"'AI .. =TEMPl 
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2296 ICHARAClER LI ~T rUR "ASK" 
2297 5776 1'1215 A;;KLST. :>15 ICR 
2298 57'17 f)214 ::>14 IFF 
2299 6001l Pl337 337- 18A 
231'10 6001 1'2~4 ;>54 • ICOMMA 
23"'1 6002 I' oU.'''' U:>EHT. ~ IUSER-SELECTFU CHARAr.TFH 
231012 61003 1'212 :>12 ILf 
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23~3 If>OwFl' OF lil T Atll l 
23.,4 6~IH 6i!3" INTilHl. -177f'1 Il<'ll<l<'l 
23115 6~05 7034 -144 11CH) 
23"6 6806 7766 -12 11V1 
2307 MH!7 7777 -1 11 
23,.,8 IINPlIT A DFCIMAL INTr('FR <2111411 
2309 "010 0"1'1" I.lU;I~'T • I' 
2310 1\011 31"4 fleA flEe"I),'1 
2311 61H2 "~2l TESH.; IGET A UIGIT 
2312 61115 7""'" NOf' 
2313 61'14 '>OH1 JMP I IJErI NT INONF FOUND 
2314 6It115 4'jI'Q GlTC 
2315 6016 11M TAil fllCt,IiM IMUlTIPlY PREV, It R¥ 1'" 
2316 MI17 7H'6 Cll kTl 
2317 "'0211 773" ~PA Sfl 
23111 6021 5n6 JMP ,.5 IOVERFlOW ():?1047) 
2319 "'''22 110" TAil flECt'lIJ!1 
2320 1>1'23 7,hl4 RAL 
2321 68~" 1127 lAO SOkTrN IADD NFW DIG IT 
2322 68~5 753" SPA Stl 
2323 6026 4526 FRkUR 
2324 6027 5211 JMP DECINHl 
2325 1'1164 flECNlIM=IEHP3 
2326 !Tl~T FUR A SIGN 
2327 0831! ""VIi! T::iTSG"'. 0 
2328 6031 4521 sPtJur, 

'2329 6.,32 3127 DCA SOkTrN 
23,31' 6033 4511 SOkTC IlOOK FOR + OR -
2331 61134 6114 S~iLlST-1 

2332 6035 45106 GETC ISIGN FOIJi~O 

2333 60'36 45?1 SPNOR INOT FOUND 
2334 6037 724.., rLA (:MA 
2335 611411 1177 TAll SORTfN ISORTCN: .,~+; 1=-
2336 6"'41 ')63'" JMP [ TSTSGN O.C: 7777=+. 0=-
2337 0163 DIG[T=Tt,MP;! 
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2336 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2351'1 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 
"359 
2361'1 
1'361 
2362 
1'363 
2364 
2365 
2366 
2367 
2366 
2369 
"37il 
2371 
2372 
2373 
2374 
?375 
2376 
2317 
2378 
2379 
2361/1 
2301 
2382 
2363 
1'31!4 
23b5 
23b6 

6ftl42 
6043 
61/144 
6045 
M!46 
6047 
6050 
6051 
61'152 
60':>3 
6054 
6055 
611156 
6057 
60619 
6061 
61'162 
61'163 
6064 
61'165 
61'166 
6067 
hl'l71/l 
6071 
I>IH2 
6073 
6074 
61t75 
61'176 
6077 

61111/l 
6101 
6102 
6103 
6104 
61115 
61116 
61il7 
6Ul/l 
6111 
6112 
6113 
fl114 

6115 
6116 

flI!t0111 
3164 
1314 
3260 
321111 
4255 
42':>5 
2211!t 
4255 
4255 
564~ 
001'10 
3163 
1164 
1204 
7510 
5267 
3164 
2163 
22Ul 
5257 
731'111 
?260 
12U1 
7650 
5655 
1163 
1/d36 
4512 
565!;) 

1'1 fl)0 III 
:5164 
1164 
771111 
1ftI35 
1315 
4512 
1164 
75111 
71/l41 
4242 
5700 
121!4 
6115 
1'1253 
0255 

IPRINT A 2-4 DIGIT UNSIGNED nECIMAl INTEGER 
IFIRST 2 llADING lEROES NOT PRINTED 
INTOUT. '" 

DCA 
TAO 
IlCA 
nCA 
JMS 
JHS 
lSi' 
JMS 
JHS 
JMP 

INTUO, " 
DCA 
TAO 

INTSUI:l. TAO 
SPA 

OECNIIM 
INTPTR 
INTSIIIl 
OECINT 
INToo 
INTDO 
OECINT 
INTDO 
INTOO 
I INTOUT 

OIGH 
OECHIlM 
INTAPl 

JMP INTNEG 
DCA OECNUH 
lSi' DIGIT 
lSi' OECINT 
JMP IhTSU8-1 

INTNEli. CLA Cll 
lSi! INTSUB 
TAO nECINT 
SNA CLA 
JHP I I HTUO 
TAO DIGIT 
TAO C260 
PRUITC 
JHP I INTOO 

IPOWER OF 10 POINTER 

IDECINT:0 MEANS SKIP 
11ST DIGIT (1001'15) 

/d O'ITPUT 

12NO DIGIT (t80S) 
10ECINT)'" MEANS PRINT I!S 
13RO DIGIT (test 
14TH DIGIT. (UNITS) 

IINITULllE 

ISUIlTRACT A POWER OF 11'1 

IPOS IT I YE RESULT 
INONi!ERO OIGrT. SO IGNORE NO " 
IFURTHER lEROES 

INEGATIVE RESULT 
15fT UP NEXT POWER OF 1/d 
115 IT A LEAnING 01 

!YES. SKIP 11 
INO; PRINT DICIT 

IVUTPUT A SIGNED INTEGER IN AC 
SIGOuT. iii 

flCA DECNUH 
TAO DECNUM 
SPA ClA 
TAO P2 
TAO C253 
PRINTC 
TAO OECNlIM 
SPA 
CIA 
JMS 
JHP 

INTPTR. TAO 
S",L1ST=",' 
C253. 253 

;?55 

INTUUT 
I SIGOUT 
INTARL 

IFOR 
1+ 
1-

ISAVE NUMBER 

IMAKE A -
IHAKE A + 

IOUTPUT ABSOLUTE"VALUE 

IOUTPUT THE NUMBfR 

SIG~ TESTING 
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2387 
23b8 
2389 
239" 
2391 
;>3'12 
23'13 
23'14 
2395 
23'16 
23'17 
;>39d 
~399 

?4"0 
24"1 
241112 
24113 
24"4 
24d5 
24116 
24\'17 
241t18 
241<'9 
241" 
?411 
2412 
2413 
2414 
241., 
2416 
2417 
24111 
2419 
242111 
24;>1 
2422 
;>423 
2424 
;'>425 
<'426 
;>427 
;>428 
?429 

1>117 
612., 
6121 
6122 
('123 
6124 
('125 
f>1?6 
b1U 
61 ,hI 
(,131 
6132 
6133 
f>134 
6135 
1>136 
o1,H 
614111 

1>141 
6142 
6143 
6144 
1>145 
f>146 
6147 
615., 

1>151 
6152 
6153 
6154 
6155 
6156 
6157 
6160 
6161 
6162 
6163 
6164 
6165 
1i166 

72<10 
11t1'>1 
7411t1 
11,B 
7041 
74'''' 
1347 
3164 
11122 
4512 
1412 
21'>7 
5336 
724~ 
3157 
47510 
741~ 

';331 

1346 
4512 
1156 
4311" 
577., 
Pl3t-15 
7772 
64~7 

rit!~it! 

1143 
4520 
0071 
4£42 
110;>2 
4512 
11"3 
P'026 
4242 
1"~3 
:!I142 
4512 
.,7'>1 

I~ FORMAT OUTPUT ROUTINE 
XXX. CLA ICONVE~T TO E FORMAT ON OVERFLOW 

TAU TOTOfG 
SKP 

FLOUT. TAil OECP 
CIA 

IE FORMAT (%8) FLOATING OUTPUT 

FLDIG. 

SNA 
TAD MOIG 
DCA OI:.CNlJM 
TAD PUl 
PRINTC 
TAD I XIH2 
lSi' T2 

.+3 
r:MA 
T2 
I uuTP 

16 DIGITS IF 0 GIVEN 
IOIGIT COUNT[k 
IPFRIUn 

INEXT DIGIT 
lOUT OF SfG 0lGl1S1 
IND. P~INT DIGIT 
IY(S. RESET POINTER AhD PRINT it! 

JMP 
CLA 
~CA 

JMS 
SKP IFIELD NOW FILLED. fkl~T EXPONENT 
JMP FLUIG 

IU-U CO~V EXPONE~T OUTPUT 
TAO C305 IPRINT LETTER E 
PRINTC 
TAD T1 
JMS SIGOlJT 

HUEN(t. JMP I !lDCONV 
C-S0., i 305 
MuIG. -DIGITS 
OuTP. DUTA 

IOUTPUT TH[ EXPONENT 

IDONE 
IE 

IPRI~T A LINE NUM~fR - ·PRNTLN" 
XPRNTL. '" 

TAO LI NENO 
RTL6 
AND P77 
JMS INTOItT 
TAO PER 
PklNTC 
TAft LlNENO 
ANn P177 
JMS INTOUT 
TAU C24" 
DCA CHAR 
PRINTC 
JMP I XPRNTL 

12-DIGIT PART NUMBER 

IDECIMAL POINT 

12-01GIT ST[P NUM8[R 

ISPACE 
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2438 
2431 
2.432 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
244~ 

2441 
2442 
2443 
2444 
2445 
2446 
2447 
2448 
2449 
24~" 
2451 
2452 
2453 
2454 
2455 
2456 
2 .. 57 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2 .. 67 
2468 
2469 
241. 
2471 
2472 
2473 
2474 
2475 
2 .. 76 
2477 
2 .. 78 
2479 

6167 

6170 
6171 
h172 
6173 
6174 
6175 
h176 
fll77 
h20i1 
62"1 

. 62~2 
6203 
62~4 

6205 
6206 
6207 
621., 
6211 
6212 
6213 
6214 
6215 
6216 
6217 
6220 
6221 
6222 
6223 
6224 

6225 
6226 
6227 
62311 

6231 
6232 
6233 
6234 
6235 
6236 
6237 

6240 
6241 
6242 
6243 

fl015 

€I'll'lll 
111)45 
77f,/{J 

5376 
4451! 
1367 
1i<l33 
.. 512 
7240 
11144 
3"'44 
315~ 
ti144 
75"11 
5220 
11>31 
77il1il 
5244 
44 III 7 
3631 
NH'" 
7240 
1156 
52"3 
.... 07 
3632 
11h:l<' 0 
711il11 
52H! 

7771 
7772 
BIll II 7 
776~ 

5770 
5773 
5734 
5742 
7544 
6122 
6117 

7040 
111411 
31'l411 
5351 

Nt.GSGN. 255-;>40 
ItilNAhY TO UECIMAL CONVERSION AND OUTPUT 
HOcor. V. fil 

TAil FLAC1 
SMA eLA 
JMP .+3 
NEGA TE 
TAU NEGSGN 
TAD C24", 
PklNTC 
eLA CMA 
TAO FLACI'I 
~CA FLAC~ 

BUSCAL. OCA T 1 
TAO FLACIi' 
SMA 
JMP SUOW~I 

TAO I H.H'T 
SMA CLA 
JMP SCALfU 
rENT 
FMY I TH!PT 
FEXT 
CLA fMA 
TAll 11 
JMP PUSCAL 

SOO .. N. n.NT 
FMY I PTENPT 
FEXT 
lAC 
JMP .-6 

ICONSTAt'HS 
OCOUNT, -0IGITS-1 
MDIGiT. -UIGITS 
RN02. DIGITS.1 
M~2; ~12 

If'OINTEiiS 
H.NPT. rL TEN 
PTENPT. FLPTEN 
MULT2f'. MULT2 
MUL11'f'. MULT1il1 
BUFST, DIG~UF-l 
FLOUTP. rLOUT 
XXXP, XXX 

ICHECK SIGN 

IN[GAIIVF. TAKr AySOLUll VALUl 
IMAKE A -
IM~Kf A SPACE 

IINITIALlir OEflMAl EXPD~lNT 
1ST ART SrALI~G: -4<EXP<~? 

ITOO ~IG. SCALE DOWh 

IWITHIN LIMITS. nONE 
ITOO SMALL. SCALf UP 

IDFCRE.~ENT DECIMAL EXPUNrNT 

ISCALE OUWN 

IINCRE~ENT OECIMAL EXPOr,f"NT 

IHouTINl TO llECHEMENT THr nlGIT POINTER 
flt:Ck I CMA 

TAO rLOPII' 
DCA rLOPIi' 
JMP RlT 



24'h!I 
24111 
24112 
241$3 
1'4114 
241$5 
?4116 
<'41$7 
?4611 
241:19 
?4YIII 
2491 
2492 
2493 
2494 
249~ 

2496 
2497 
24911 
2499 
251111 
251!!1 
2502 
251!!3 
25014 
25105 
2506 
25107 
2"tlS 
1'5109 
25111 
2511 
2512 
2513 
2514 
2515 
2516 
2517 
2518, 
2519 
2528 
2521 
2522 
2523 
25;>4 
2525 
2526 
2527 
20;21:1 
2529 
2"30 
2531 
2532 
;'>533 
".,H 

6244 
6245 
6246 
"247 
t-251!! 
",,51 
625" 
"2"3 
6254 
6255 
6256 
6257 
6260 
"261 
6262 
f;26.i 
6264 
6265 
6266 
6267 
6270 
6271 
6272 
6273 
6274 
6275 
6276 
6277 
63i'11!! 
6301 
6302 
6303 
6304 
6305 
6306 
63~7 

63U 
6311 
6312 
6313 
6314 
6315 
6316 
6317 
63211 
6321 
6322 
6323 
63?4 
63;>5 
6326 
"327 
I':BI!! 
"3~1 

4b33 
1235 
310112 
46J4 
111'2 

""t-b 
711111 
3"''''4 
Ild45 
7tl 1 III 
311l4~ 

1~146 

7i!HI 
3"'46 
1047 
7~1i! 

31047 
1 Ill,.; 4 
211144 
52':>2 
74411 
531!!t 
7240 
110;6 
31'>6 
tlll45 
76':>1/1 
31':>6 
74111 
3412 
1225 
31144 
4634 
1162 
3412 
21144 
53~4 
1235 
3012 
12;>5 
3157 
11151 
7450 
5340 
71141 
1133 
755'" 
"327 
72"'11 
111l':>1 
31,s3 
1156 
75 fi; III 
7"dl 

\/141 f--JuL-711 

IFINI~H~n SGALlh~. GENER~TE "IGITS 
SCALFu. J~,S I MUI T;>f' IROTAH FLAG UFT 

TAn ~uF~T IINITIALltE DIGIT HuFFlM 
nCII !CkT2 
JM~ I ,",ul 1(11P IMLIL TI PL Y flY HI 
TAL, hl'1A ,;\ /UVEkFl Uk 
JMP "'DC! 

HUC.,. CLl "Af; 

fliJCt. 

ROC2. 

DCA rl'<lGS" ITEMP STOkAGE OF FI,<SI IJIGI T 
TALI FlAC1 IkDTATf FLAC RIGHT 
liAR 
ileA f UCl 
TAO FlAC? 
RAk 
nCA FLAC? 
TAD FlAC;\ 
FMc 
IlCA FlAl:~ 

TAO FNl:.bSW 
lSI' FLAC~' 

JMP "UCV. 
S2A 
JMP HUC:;> 
CLA CMA 
TAll T1 
nCA T1 
TAP rUG1 
SNA (LA 
DCA T1 
SKI' 
UCA I XRT" 
TAO [1COu~'T 
IlCA FLAC(II 
JMS I MULlPlP 
TAll RlMAI"I 
'.leA I '(,n2 
lSi FUG!' 
JMP .-4 
TAO RUFST 
DCA XHT2 
TAO OCOU"T 
nCA T2 
TAO TOTUIl> 
SNA 
JHP ~6 

CIA 
TAO DlCP 
SPA 51.1\ 
JMP .+4 
CLA 
TAO TOTulb 
DCA flE.CP 
TAf, T1 
Sf'(A 

IPi;>!:.V. UVEflFlOW 
ICHECK RnTATF COU"IT 

!FIRST UIGIT IS fII. I(;Nt!,,~ 

IlJE.CRE"'I:."'T UFCIHAl [XPI.I,.~'H 

II:.XP=~ IF ~A~TISSA=~ 

IFlkST DIGIT WAS "lOT 10 
ISET Tn COUNT IlIGITS 

IMULTiPlY I:IY H, 

ISAVE DIGIT JUST GfN~kATED 

I~EINITIAlllE POINTlR 

IUIGITS AVAILARLE 

I III G ITS WANTED 

IE FORMAT. ROUND TO 6 PlACl~ 
ICOMPUTE FIE.LD SliES 

ICOMPARE DECP TO TOT01(; 
/MORE VECP THA"I TOTAL PIGI1::;! 

/COMPARE EXPONFNT To flllu ::;Iit 

lI"'I~Gr" FIEI Ii >= f.~H:t.,r 
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2535 6332 1 1Il51 TAli TOTOIG 
2536 6333 75101 SPA 
2'.>37 6334 5.i62 JMP FPHNT-2 INO ROUNOING NfEOEO 
25.i1l 6335 1U6 fAO "OIGI1 IROUND TO OECP+EXP PLACES 
253'1 6336 7511!1II SMA 
2541'1 6.i37 7UIII CLA 
7541 6340 1227 Rb. TALI RN02 ,5TART ROUNDING 
7542 6341 31/l~)4 DCA f NEGS" ,PLACES TO ROUND TO 
754;i "342 1235 TAO PoUFST IROlJ~OING START ADDRESS 
1'544 t,3~3 1111t4 TAIl FNEG50j ISET UP ROUNn COUNT 
2545 6344 311140 nCA FLOPI'! 
2546 6345 1 llii'i 4 TAO P,EGSw 
2547 1>346 711141 CIA 
2540 6347 311l;14 DCA FNFGSoj ISTART ROUNDING PROCESS PY 
('54\1 1>351<1 1631 TAO I TlNPT IAOOING 4 TO FIRST DIGIT 
2'.>';"1 h351 244101 RI::T. lSi' I FUll'", IINC~EMENT CURRENT UIGll 
2'.>'>1 6352 144111 TAU 1 FLflPI'I 
2.,':>2 "353 123111 TALI ~112 

25':>3 6354 771111 SPA CtA 101GIT)91 
2554 635'.> 5364 JMP FPRNT INn. ElliO ROUNDING 
251)'.> 03':>6 344111 OCA I FLOP", IYfS. SET OIGiT TO III AND CARRY 
2556 t>357 211104 151 FNEGSw IBFGINIliING OF BUFFfR? 
25':>7 t>3t>101 5240 JMP 11 I:: CH INO OECHEHfNf HUFFER AUDqESS 
75'>0 6361 244111 lSi' I FLOP"! IYES. FA~E CARRY FROM FIRST DIGIT 
1'5'.>9 b362 ;>1':>6 IS~ T1 
2':>1>1<'1 h363 72 III i/l CLA 
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2561 
2562 b364 111151 FPkNT. TAO TUTUiG ISET UP FIELD S \i!ES 
2503 1:>305 7450 SNA 
2.,64 1>366 '5636 JMP I FLOUTP IE FOHMAT OUTPIIT 
"':>1:>5 t>367 711141 CI~ 

2"-'0 h37111 :nb4 {lCA fll:.CNIlM INUMHEP OF PLACES To PRI'H 
2'>h7 ')371 111:>4 TAU [lI:.CNIJM 
251>/:1 /)372 1151; TAD T1 
2')h~ h373 7541i1 SMA SO 
1'57.1 1,374 5637 JMP I XXXP IToU BIG. PRINT F FORMAT 
2571 1:>375 1133 HO OECP IUK. n:ST OECIMAL PLACES 
2572 h376 751b1d SMA 
25/3 1>377 72i1i<l CLA IAIlJUST OECIMAL POINT 
2574 /)4;10 7i<l41 CIA 
?575 1,4111 1156 TAli T1 
<-576 -,4"'2 7141 CLL rIA 
2577 1>4,;3 3111.'4 00 FNE('Sw INI)MR£k OF INTEGER PLACE" 
25/t! ('4,14 7431<1 Si!'l 
?57'1 1>4.'5 5n2 JMP IN+4 INO I NTEGEP PLACES 
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251:10 ISTART ~IHfllTlNG 
2~81 64~lb 1156 H4Ct(. TAl! T1 
25112 64il7 l1t:l1"4 TAll FNEGS .. 
25113 64U1 76')1il SflJA '-LA 
25114 11411 5U~ Jt1 P [11[' II'R I,"T A UIGIT 
2<;115 ('412 1 i<!1'14 1 AI, FIIoEGS" 
2';110 "41J 7')\'1 UC 
£?tl7 6414 nUl SPA r.LA /l'kllVT ~, IF nNF, I:HU,t" "LA~F Ltfl 
25bl! 6415 1 <'J25 TAO fo!£~1 iUTI1F IH.I SE. A SPACE 
25119 6416 4t!37 ]'''' Jt1S (luTA 11'111 t, T A CHA~Ar:TFi'/ 
<'5'11'1 6417 5b45 JMP I f<UFNOP IFIELU FILLED. EXIT 
25'11 b421t:l ?1!J~j4 1St FI"EG~~ 
2592 6421 52 .. 6 Jt1P HACK ICONTINUF 
2593 b422 11<)22 TAD HR liJrCIMAL POINT 
25~4 0423 4?12 PRINTC 
25'15 114?4 <;2~'b JMP PACrI 
259b b425 71t:l41D 11It, eMA 
2597 6426 1156 T AI'! T1 I'JEC;'E"t:.rvT U[CI"'AL ~ XPu"I~:;l 
25911 6427 3156 DCA 11 
2599 643'" ?157 1St 12 ICHECK SIG D 1(, 11 cnlJ'~l 
2601'1 6431 5235 JMP .+4 ISOMF LEFT 
26111 6432 71t:l4'" r.MA IALL USEO UP 
2602 6433 3157 DCA TO? 
261D3 ()434 521b JMP IN IPKI~,l A iO 
2604 6435 1412 TAD I XriT2 IPRINT A SIG UI(,IT 
261115 6436 0;216 JMP IN 
26"'6 Itll(,I'1 ,",p I fliT kUUTI"IE FOk IlnCO"lV 
26"'7 6437 ",<'JIll/! DuTA. 11 

26f1ld !>44i! Hi36 TAD r26i1! n;ONVEf< T To ASr.II 
26f1l9 6441 4512 Pklr.TC 
26hl 6442 ?1!>4 lSi' [llCIIIIJ;1 /FI£LU FILLEfJ? 
2611 b443 2237 lSi OUfA INO. GO Ttl SECOND RETU"", 
2612 6444 !>b37 JMP I OUT!. 
2613 6445 £>145 HUrNnf'. RUlNIl 



2614 
2615 
2616 
2617 
261d 
<'61>1 
76UI 
<'6<'1 
<'6n 
<'62J 
7624 
2625 
2626 
26<'7 
262/1 
1'629 
263'" 
26J1 
2632 
2633 
2634 
2635 
2636 
'16J7 
26J!! 
;>63'1 
264'" 
2641 
<'642 
2643 
2644 
2645 
2646 
2647 
264/1 
264>1 
265'" 
2651 
2652 
26!>3 
2654 
2655 
2656 
2657 
;>65/1 
2659 
266'" 
2661 
2662 

"446 
64 .. 7 
1>45'" 
1'1451 
64'52 

645J 
6 .. 54 
6455 
64'>6 
1>4')7 
1'146'" 

1'1461 
1>462 
1>46J 
t>464 
1> .. 6!> 

1'1466 
6467 
1'1 .. 7'" 
6471 
"'472 
"473 
1'1474 
647') 
6471> 
6477 
65i'''' 
1'151',1 
6502 
"503 
1>5":4 
1>5~5 

6506 
6507 
651i1 
6511 
1>512 
6513 
1'1514 
6515 
1>516 

6517 

45<'1 
451~ 

2.577 
7>;74 
45;>6 

7<'410 
3dJ7 
61014 
1J17 
1161 
311J 

451>5 
521>1 
51>65 
5<'41> 
1I!616 

Cl'1O;'''' 

1"'67 
3156 
31':>7 
"":"'1 
1"J7 
77.'''' 
53;a6 
71':>7 
<;Vl 
21':>6 
'5272 
111'11 
3113 
110')4 
<;315 . 

7fj14111 
31037 
6fj116 
tlIIl26 
745'" 
521>7 
1"15 
3142 
5666 

PALl'" \/141 

I ·UPTluM" PNUCEssnk 
(It' fJ Ph. Sf'I,U~' 

SOI-lTJ 

"-JUt-7IG 

IGET OPTION LlTTfk 

OPTLST-1 
Pt'TTRL -OPTL ST 

11111 
(lPT'" 

11111 

fkt<Uf< 

(LA rMA 
oc A I-' I .".I)f 
RFC 
lAO PEST" 
TAl' PTCtl 
OCA 113 

Ilt'T"FT. T5TlkM 

11111 

JMP .-1 
JMF- I • +2 
JMI' (wf I!"~ 

PHOC 

IILLEGIL UPTIU~ ~A~t 

ISTA;'T wFAOl'/ 
11'01"T In ·f1NE~u" 
ISWAP Tu r\f Y~OARP H COll ~." "tc"t 

IrlO~F 10 .:1.;11 

liNO OF nPT I ()'.~ 
ICnl~T l"Uf. PW)Cf ::is!',!, UI'T!U'I,j 

1"lbl-' Sf'EEu INPUT NOUfIN~ 

TAl! ~5 

110 Tt 
OCA 12 

H~F AP2. I O~· 

11111 
f'lSGU; 

III/I 

TAn '-P,,,I!F 
5Mb CLA 
JMf' HSGO 
IS,. T2 
JMP RHfApt! 
1St T1 
JMP HHfAP2 
TAD PTCH 
OCA 113 
TAl, PJ37 
JMP PlSTR-? 

CMA 
DCA HI NtWF 
RkE< prc 
AND 1'177 
S"'A 
JMP HIiEAO+l 
TAO C2'H') 
OCA CtlAt< 
JHP I HwfAO 

RtSTR. HRFAD-CHIN 

15FT UP FlAO TIMlR 

I(SwAt"1 - FOR ;>-l';iF..: 
I"AIT fU~ I,.pur 

ICHARACTFR k£Any 
INDT Yfl. CHFC~ TIMfW 

ITIME'S liP. (JUT I)F IAf-t 
ISWAP TO ~FYRO~Mr I.PUT 
IR[TllR'" A 'l.A. Til l(JLL U·.t"l"f.oJ LI·,L 
lOR SPlllHOllS CI1ARACH.1I 

IFOU~U CHARACTER 
ISFT To REAU NfXT 

IIGNORE PARITY ANO HLA~~ 
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266.5 
1'664 661/)111 PAGE 
<!665 ItlOAllNG POINT PACKAGE 
2666 IAHITI1MI;.TIC INTEPPRUEP 
2667 "61''' o 1Iv.J III Ft'Nll 0 
266ti 661<'1 7,s1<l0 ClA Cll 
2669 661<l2 161'11d TAU I FPJoIT IFlOATING INSTRUCTIoN 
2670 6603 7450 SNA 
2671 6604 !:>61'.fO JMP I FPt.tT IFEXT 
<!67<! li61'15 0015 AND C2011 IGET PAGE HIT 
2673 661'16 764fO Si'A ClA 
2674 6607 12111d TAO FPNT ICURRENT P.AGE 
2675 "'6U 0024 AND P76v.J1' 
2676 6611 3231 DCA FLAUIl~ 1ST APT ADDRESS OF ADDRESSED PAGE 
?677 6612 1600 TAD I FP~!T IGET AUURESS BITS 
26711 6613 fl026 AtolU 1'177 
2679 6614 1231 TAD FLAUOR 
26d0 6615 3231 DCA FlAUflR IFUll 12-BrT ADURESS 
26111 6616 1600 TAD I FPNT 
<'6112 6617 2200 lSi' FPNT 
26113 6620 7106 Cll fill lOP BITS =>AC9-11 
2684 6621 711106 RTl IINOIRECT BIT :)lINK 
<!6ti5 6622 0031 AND P17 
26116 6623 12311 TAD DRECTR ISET UP OP POINTER 
26ti7 6624 3235 nCA DIRECT 
26bti 6625 1631 TAD I Fl"1l0R IINDIRECT? 
1'6119 6626 74316 SR 
26911 6627 3231 DC" FlAUOk IYfS 
<'6CJ1 6630 451/)4 PUSHF INO. GfT OPERAND 
2692 6631 l1IIIli'l0 FlAUDk. 0 
2693 6632 4!:>05 POPF 
2694 6633 0040 FLOP 
2695 6634 3*'43 DCA FlO.,3 IClEAR lOW ORDER OPERAND 
2696 6635 5637 OIRE.CT. JMP I .+2 lOP DIRECT INSTRUCTION 
2697 6636 5637 I)~ECTk. JMP I .+1 lOP TAfllE 
2698 6637 7406 FlPOi/ 
2699 664'" 672111 FLAUn 
2711t/l 6641 6717 FlSUR 
27111 6642 7077 FlMUl 
27112 6643 7171 FlOIV 
271!l3 6644 6647 FLGET 
nll4 6645 6653 FlPUT 
;n~15 6646 6762 FlNOR 
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27116 
27>'17 6647 45114 FLGET. P(;SI1F IUP 5:- GET FLAr: Ft{()i-, STllRAGE 
77111:1 1\650 11~41ll fLOP 
27"9 1i651 1254 TAD .+3 15ET UP PUlt-lTE."< TO FLAC 
27111 1\652 0,2,)6 JMP .+4 
n11 1\653 4':Jv,'t FU'uT. PUSHF IUP I): PIIT FLAC I~ 5 TO"A(,I:: 
;>712 1:>0"4 V'-'44 ~ I 1If" 
271.5 66,)') 1<'31 TAU FLAu n " /SU UP POINTER TO STORAr.E 
;'>714 66')6 32M' L1(;~ .+7 
2715 60,)7 4':)."':) PGf'F 
n16 1--6611 "" t:J ~., iJ 11 /AlltJ~ESS OF STOtHGE LOCATI!), 
2717 6661 ., <"'1 JMP FPiIIl+1 
271d 6662 ""'16 ill Nl:(;U~ , VI /ROUT I ~'l TO lIlEGATE fLOP 
2719 0603 1042 TAli FLU!"? 
<,n", ',61>4 7141 eLL r:lA 
2];'1 '6fl':J 3<142 nCA FLOP? 

""'2 hfll>6 7~24 Cl'll RAL 
'11'23 ~6"7 11641 TAO FLOP1 
2724 ob7~ 71/J41 CIA 
'In"> ~"71 3"41 DCA F LOP1 
'Dl6 ;;072 116"'4 TAD FIIII:.(,S ... /FNEGS,", IS ClJMPLFMfNTUi ~'I1FI'; 

nn h673 71411 ell r;MA, /FLOP (JH FLAC IS NfGA no 
2721:1 1'0674 3"114 nCf, F I'<EGS" 
27?9 "67,;) 'i062 JMP I r'l£Gu P 

"73" li676 f,.W\:l NtGAr' • ~ /I<O(;TIII'[ TO '1U;ATE. FlAC - "~fGAT[" 

:OJ1 h677 7Jv\:l rLA ClL ITRIFL~ Pt{I':CISION 
2732 h7~" till47 TAU FLAC1 
27J.5 h]VJ1 7"41 CIA 
;;]34 'o71f<2 3"47 DCA ,lAC~ 

nJ5 " 7v,J 7"74 CML HAL 
'c736 "71"" 1""() TAil rUC? 
:037 ,,7 ill';) 71/J41 CIA 
:O,So "706 31146 DCA ruc? 
'nJ9 67i1'7 7~24 CML HAL 
274" 671" 1VJ4,:) TAil ,LAC1 
<'741 6711 7041 CIA 
<'742 h712 31145 DCA FLACl 
2743 071J ]VJ"'4 TAU F"'U.~" 
2744 1>714 714" rll CMII 
?74':) 6715 3"'1"'1 PC~ ,"'EGS" 
2746 6110 51>76 JMP I "'EGAC 
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?747 
2748 
2749 
27!i1ll 
2751 
2752 
27!i3 
2754 
2755 
2756 
27';)7 
2758 
27';)9 
276111 
2761 
7762 
2763 
2764 
2765 
2766 
2767 
2768 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 
2780 
2781 
2782 
2783 
2784 
2785 
2786 
2787 
2788 
2789 
279111 
27'il 
2792 

6717 
67l1i! 
6121 
6722 
6723 
6724 
6725 
6126 
67'17 
6131!l 
6731 
6732 
6733 
6734 
6735 
6736 
6737 
6740 
6741 
6142 
6743 
6744 
6745 
6746 
6747 
67'HI 
6751 
6752 
6753 
6754 
6755 
6756 
6757 
61611 
6761 
6762 
6763 
6164 
6165 
6766 
6767 
6770 
6771 

4262 
1..,45 
76511 
5~47 
11!l41 
76';) III 
52~1 
,..,4111 
7"'41 
111144 
7450 
5357 
75F-1ll 
5346 
1365 
7510 
5247 
1364 
3235 
4767 
223';) 
5H2 
<;357 
711141 
1365 
7!i111l 
52liJl 
1364 
3235 
4766 
:;>235 
5354 
4767 
4766 
4770 
4771 
521111 
7751 
1/1"27 
7271 
7251 
5713 
7ki~1o 

IARITHHl.TIC ~PlH~TIONS 
IdOTH FLAC ANU FlOP HUST HE NORHALll[O FOR 
'i-./t (FAO,FSU,FHY,FDV,FIP) 
FLSUP, JMS '~'EGUP IUP 2: SIJ8TRACT OP (N[f,AH. A~'O A!11l) 
FLAUD, TAU FLAC1 lUI' 1: AI1D O~ 

SHFLOP. 

CHHINl., 

FLNOR. 

H27. 
P27. 
HAIWPlo 
RAHACt, 
FLAU~. 

NUHF. 

SNA CLA 
JHP FLGI:.T 
TAU FLOP1 
SNA CLA 
JMP FPNT+l 
TAO FLOP~ 
CIA 
TAO FLACf" 
Sfo<A 
JI1P CHBINI:. 
SMA 
JMP 
TAU 
SPA 
JHP 
TAU 
DCA 
JM5 
1St 
JI'\P 
JMP 
riA 
TAP 
SPA 
JHP 
TAO 
DCA 
JHS 
lSi' 
J/1P 
JHS 
JMS 
JMS 
JMS 
JI'IP 
·27 

SHFL(1P 
P27 

FLGl.T 
H27 
PIRICCT 
I HAI'AC1 
DIRECT 
.-2 
CMI;! ~Il. 

P27 

FPNT+l 
1'127 
01 Hl.r.T 
I HAllOP1 
I1IHl.CT 
.-2 
I RAPACl 
I HARUPl 
I FLAU3 
I NUH 
FPNT+l 

27 
RAHOP 
RARAC 
TRPLAO 
FfIlOH,. 

IHlSULT=OPlRANO IF FLAC=~ 

IHFSULT=FLAC IF FLCP=~ 
ICOMPARE ExpnhFNTS 

tEQUAL. GO AOD TO'ETHI:.~ 

INOT EUUAL. Nl.lO SHIFTING 
IFLAf>FLOP; 5HIFT FLOP 
IFLAC(FLOP. SHIFT FLAC 

ITOO FAH TO SHIFT, lRUT At; IF fIAC=~. 

INIJM!>ER OF PLACES Tu SHin 
ISHIFT FLAC 1 TO MI&Hl 

l"'UMI<Ef'S NOW AIIGNEu 
IRUUTI~E TO SHIFT FLOP 

IFLOP Tun SHALL. TklAT A<; A 

ISHIFT FLOP 1 TO RIGHl 

I"'OW Sf< IF T !lOTH TO f'Rl. Vl "T UVERfLUw 

IAOU TRIPLF PH[CISION 
lOP 7: NORMALlrl FLAC 



nY3 
2794 
2795 
2796 
?7Y7 
'17Y/J 
"1799 

6712 
1,713 
f,714 
r,775 
f>716 
t>771 

3347 
3347 
33311 
3;S47 
3347 
334', 

IUlhFt;TURY rp", 

A::'I<.LS2. IIIITH>'~ 
H,TERI'! 
II,IoAPk 
Jr.h.1?1'! 
IhTt-hl'! 
11,(, T 

11:3" 

I~TFkP~lTIVF INPUT 
/L~. TttlM I J-.jATOh 
It r. Hk"INATUk 
/I,A,. i<FSTAf'T P·PIJT 
I,;OMMA. HIJM1NATtlt< 
IUSf.I?-<,Pf(;lrlt::I' TU'MI1\4To" 
IlF. ((.",n"" 
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21\v1I" 
28111 7,WIO MLllPlk='; 
26112 7 f<ll'l 10 IH'~0 FrW"M. \'I IkOUTlNE. TO NORMAL I H. ruc 
21H13 701'11 73410 Cll cu r;MA tINITIALIlE SIGN SWITCh 
?81'14 701112 ~1O"·4 [lCA FNEGSw 
261115 71lV3 1.,45 TAD HA(;1 ITEST FOR HRO 
?1l116 7 f<liJ 4 74510 SNA 
28L-17 710;15 11146 TAU FLA(;;> 
21llllil 7f<l06 7450 SNA 
?Il III " 7ftJ (,) 7 111147 TAO FLAC~ 

<'Ilhl 71'11111 7650 SNA CUI 
<'811 7f<l11 5232 JMP ~iOf<HIU liERO. NO NEE I) TO NORMAL liE 
21112 7012 11045 TAO HA(;l 
2813 7013 7711' SPA CLA 
"1l14 71d14 4450 !-IEGATl ISIGN IS NtGAT I VE 
21115 71015 3255 DCA NOkC ISHIFT COUNTER 
2616 7"'16 10145 NHLIJOP. TAO FLACt ISHIFT NFEBEO? 
<'il17 7"'17 711t4 CLl RAL 
2616 7020 77l1! SPA CLA 
21119 7021 5<'25 JMP NMEXtT IND. BIT l e l 
21121d 70<'2 4237 JMS RALAC 
21121 7023 2255 lSi' !-IORC IRECOflD A SHIFT 
21122 7"'24 5216 JMP NkLOOP 
1'1123 716?5 ;>.1IH NHFXIT. 1St FNE.GSW Ik[STORE SIGN 
<'624 7f<l26 4451d NlGATE. 
2"'25 7f<l27 1<'55 TAil NURC ICOfiRECT EXPONFNT 
2626 7030 7041 CIA 
<'6<'7 7f<lJl 1044 TAO FLA(;" 
2112/l 7f<l32 31044 NUKt~lu • DCA FLACI' 
2829 7033 31d47 DCA FLAC~ INORMALI tEO # IS 3 wOROS 
<'830 7034 5M'1<I JMP I FNOkM 
21131 7035 6bfJl FlTPT. FPNT+l 
21132 7036 6062 NI;.GUP1. "'lGOP 
21133 7"'37 PHOU1=. 
2834 7037 fllIJ"l<I RALAC. iii IROUT! NE TO ROTATE FlAC 1 TlJ LUT 
21135 7041i1 1047 TAU FLAC~ 

<'636 7f<l41 711'14 ClL RAL 
<'tl37 7042 31<147 IJCA FLAC3 
2"'31l 7"'43 4245 JMS OfiAL ICALl nOtJBLE. RAL 
?1I39 7044 5b37 JHP I RALAC 
2840 71<145 flf<l"'" OHAL, 0 IfiOTATF FLAC 1 LEFT. UlIUQLf PfifCISI,)~, 

2841 7046 11'46 TAD FLAC2 
21;42 7047 7",V4 kAL 
21143 70'>'" 31<14b I)(;A FLAC? 
21144 71<151 l1i145 TAD r LA(;l 
<'1145 7052 71<1~;4 RilL 
2tl46 7"'53 30;45 nu FLA(;l 
<'1;47 71d54 "645 JMP I rHIAl 
?1141l 70'155 NUR(;=. 
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20 49 IKI)UTlNl TLl nST SIGNS Uf FUC A~jU fLUP. 
til'>.., It'LACI:. f LAC II- TfMP. fUR fLMl!L A~!O FL()IV 
2!l51 7,,'>5 !'Iv; V) k1 f 1 X~(;N. e 
21l'>2 7..,.,6 734" CLL CLA r'IA 
(,"'>.5 7.,':>7 31'J",4 DCA FNE:.(,S~ 

l'b'>4 1"60 1 W4~ TA!' FLAC1 ITrST fL~C 
285':> n61 745" SI';A 
21150 7.,62 '5 o.~:. JMP I FLH'T lifR!' • 1';(1 OPERATION NEtDEU 
<-1:157 71103 77110 St'ACL .... SPA CLA 
;>1:158 7'11>4 44"1<J NEGATE:. ITAKE A8S VAL nf fLAC 
"b.,,, 7I!l65 1 "45 TAO fLAC1 ITflANSHfl TO TfMP 
<'ti6" 7V!f.6 31"2 DCA TEMPl 
tlll>l 7067 1",40 TAli fLAC,.. 
:>1l6;,> 71070 311'.3 (lCA TlMt';> 
?8t>3 7071 1.,41 TAli FLtJP1 
2b04 IIH2 771i1l S,,"~~' T • SPA CLA ISPA ClA fOR to. SMA CLA FOR I 
"b65 7117 ,~ 4030 JHS I NEf;tJPl lUKE AI:lS VAL ('f fLOP 
2!lob 7074 1.W4 Tl.L FI,I:.GS ... 
?!lfJ7 71/17':> 31.,7 f)CA T2 ISTURE. S I t,;~, Of RESULT 
;;>""l! 7"76 ">6'>5 JMP I flxSCN 
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21169 
2117111 7"'77 1263 FLHUL· TAU Sf'AC[A Il'P :'I : MULTIPLY RY UP[O<A"ll 
2871 71O", 3272 nCA SGNs~r IWANT PUSITIvE UP[RANU H~111:. 

?872 7101 4255 JMS 'F I xsr!. 
287,s 7102 111l"2 TAn FLOP? 
21:>74 71~'3 4,s,1,3 JMS SUMul r IMUL 1 I f'L Y (TEMPt TE~,P2) " Y ~ Liif'? 
2815 711114 7,3"'t rL~ eLL lAG /I GNflRf LUW (IRP!::" PI SUL T 
'1876 71~5 H144 TAli FLAC" 1 AI.)U EXpnN[NT S 
21177 7H'b 1v.4" TAU FLI)P~' 

2818 7107 311J44 [lCA FLAl:" 
21:>79 7111' 1 2 '" TAP PROIJ? ISA'If PARTIAL I>E<;01 TS 
28!hl 7111 30)47 DCA FLAC,' 
28M1 7112 12,s7 T Af. PROU1 
28i12 7113 311146 nCA FlAC? 
28113 7114 1~41 TAO FluP1 
28114 7115 4,33J JMS SUMul 1 IMULTIf'LY <TEMPt TEMP2) ~Y ~LUPl 

28115 7116 11<147 TAD FLAC3 
28116 7117 31<147 IlCA FLAC~ ICOI'1;' I NE RESULTS OF HUll I PLI CA T I O'JS 
28117 712111 711104 flAL 
2888 7121 1272 T HJ PkDU? 
2&89 7122 1"46 TAli FLAC2 
2890 7123 311146 (lCA FlAC? 
2891 7124 7111104 RAL 
2&92 7125 1237 TAl, PkOul 
2!l'} 3 7126 3"45 nCA FLAC1 
2894 71;>7 4 2~.-;tJ JMS FI,Ok~ INQ,WAll ;<E Rf:SlILTS 
;>1:11/5 713., 21'>7 1St: T2 ICf-IE[,,, SI~N OF RfSULT 
211'16 7131 44511 fjH;ATI:. 
2897 7132 "b;~5 JMP I FLTt'T 
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;;o!l9d 
2899 7133 V"'~ll/l SUMUL1. '1 IU~,S I (;fl:lli MULTIPLY "OU1I i t. 
~9"1il 7134 32 '" III f'(;A t··uLI-'L t< "'4 I·Y 1? RIlS 
:.19"'1 7135 ~237 0(;4 'PHIJUl 
29H2 7136 3"t72 1'(; f· PHDU? 
2'1"'3 7137 1J7., TAP 1'14 
"9~4 i14.., 3;.1~:' flC4 F I x:,r .. ISF. T Tn CUUNT 12 "'\ U l I 1 f-l , C" , 1 I: ' ... , 
29~5 7141 71'·>1 eLL 
291>16 7142 12~11O Sill urI-'. 1 AI, f'l.LPl .'" I"'Fw MI'LTIPLIU i.<j T I Nl,; LI ,~ 
29"'7 7143 71611<1 [,At< 
29H8 7144 3~v'l<1 11(; A ~'uLPl " IM"LPlI' ~LSO ACCIJ"'UL 41 f. S Ll:II\I-U ri llf .... 
29"'9 7145 74,,'" SNL IH~ SilL T5 
29111 7146 0;3.,5 Jt1P SOSHIFT 
2911 7147 7H'iIl rLL IAOO MilL llPLJl::1< IF tl1 T=l 
2912 71"" 1H>3 TAl) Ttl'",? 
(>913 7151 1272 TAl' I'k(lu? 
<'914 7152 327:.1 I1CA p"UU? 
7915 71"3 71/h'4 h'AL 
2916 7154 1162 TAll H.MPl 
2917 7155 1<'31 <;uSHH T; TAU PHIJIJl ISHIFT P'lIlDUCT OI<l:: TO "I "':,1 r 
<'918 71'>6 71d1l<) RAI< 
2919 7157 32J7 IlCA I'kUUl 
79211 716" 1272 TAU PHOIJ? 
7921 7161 71!l11d RAh 
2922 7162 3:.17:.1 I)(;t f'Hf1U? 
2923 7163 2;.1">,:> 1St r 1) Sf:, 
2924 7164 0;342 JMI' SULUf.',.. 
2925 716~ 12Ho TAli fo1uLPLrt 1(1)NF. DIT WITH LOw Orl.'i--,.( 1" "l 
2926 7166 7101'" RAI1 
2927 7167 57.~J JMP I SUl'iuLT 
292d 7>(;72 PHUU?=SGNSWT 
2929 717i1 7764 1'114. -14 
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293~ 
2931 7171 11/141 FLDIV. TAO FLOP1 lOP 4: DIVIDE flY OPERAND 
<'932 7172 7b!:>1iI S",A CLA 
2933 7173 45::>6 ERROR IHHED TO nlVII1E BY Ii! 

2934 7174 11/;62 TAn f'711i111' I=SMl CUI 
2935 7175 3272 nCA SGNS~T 

2936 7176 4255 JMS FIXSGN 
:>937 7177 11/14'" TAO F LOP~' ISlJlHRACT EXPONENTS 
<'931l 72~" 71<!41 CIA 
<'939 72~1 11044 TAO FLAC!> 
<'941<! 721/12 71<!111 fAC 
2941 72"3 31<!44 nCA FLAC'" 
;>942 72ii'4 31!!45 OCA FlAC1 nEHO FLAC FOR QUOTIENT 
2'143 721'5 ~"'4b nCA FLAC? 
<'944 72~6 10514 TAn M30 ISET COUNTER 
;;>'145 72f!17 3<'71 OCA nlVCNT 
194b 721 ill 5226 JMP nVLOOP 
2947 7211 742'" nVSlTU. StolL IlINK IS QUOTIFNT BIT 
;,>948 7212 5216 JMf' HHUlIO 
2949 7213 3162 DCA TlMPt 
29 !:> I<! 7214 1164 TAn HMP3 IHESTORE LOW ORDER RESULT 
;>951 7215 31h3 lICA TEMP? 
<'952 7216 nih' 1I:.RuIJU. CLA ISHIFT RESULT 81T INTO IJIJOTIENT 
<'953 7217 4b47 JMS I ORALP IHOT_Tl LEFT DOUALE PRECISION 
"954 72?1!1 l1h3 TAn TEMP2 ISH I FT 0 I V IOENn 
2955 7221 71/11'i4 RAL 
,>95b 7222 31h3 ~CA TEMP:? 
29!:>7 7223 l1b2 TAll TI:.MPt 
<'9511 72:>4 71111'14 RAL 
2959 7225 31h2 UCA TEMPt 
296'" 7226 7111111 UVLUOP. CLL 
<'961 7227 111142 TAO FLUP? ISUHTRACT DIVISOR FHOM lllVIUENIJ 
2962 723111 1163 TAll TEMP;> 
;,>963 7231 3164 nCA H.HP3 
2964 7232 71<!l'!4 HAL 
:>965 7233 11<!41 TAO FLOP1 
29b6 7234 1HZ TAU T[HPt 
2967 7235 2271 IS1 OIVCNT 
'>9b!! 7236 5211 JHP OVSlTU 
2969 7237 7211' CLA RAR IUONE. USE RESULT OF LAST 5uPTRAI:TI'H' 
'29711 724111 311147 flCA FlAC3 lAS FXTHA PRECISION 
;?y71 7241 465'" JHS I NOR2 
<'972 7242 2l!:>7 lSi' T2 
,>973 72405 .,646 JMP I FLOTt IRfSTORl !>IGN 
;'114 72·4 445111 Nt.GATE 
'2.975 7245 5b4b JMI' I FLOTt 
2976 724b 6bi'l1 FLOTt • rPNT+1 
;,>917 7247 7"'45 UKALP. I)RAL 
2971'. 725111 711111111 NuR2. rNOKM 
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~97'J 

290'" 7251 HlIl,iil RARAC. 1'1 IROUTINt. TO ROTATE FLAC, 1 ~1r.HT 

?<Jlll 7252 7.hll1l CLA ell 
29/:12 7253 11045 TAU FLAC] 
?91l3 720;4 75111' Sf'A 
,-'<Jtl4 7255 711l?1ri CMt. IPRUPUGATE S IG~' fliT 
;;9t>') 7256 70611/; flAf< ISHIFT 
29H6 7257 31/J4~ nCA FlAC1 
,,907 72610 11040 TAD FLAC? 
?9/:1d 7261 7111110 RAf< 
?91l9 7262 311146 nCA FlAC? 
299111 7263 111147 TAD FlAC3 
2991 7264 71111" RAk 
?992 7265 31647 DCA FLAC3 
;,>993 7266 ;>.,44 lSi' FLAC.' IAnJUST fXPONENT 
;'>"''''4 7267 "0'>1 JMf' I HAf<AC 
;'>995 727VJ 0;60;1 JI'1P I RARAC 
£\1'16 7271 DlveNT=, 
1'\1"1 7271 fI"'~)1Il RAlWP. " IROUTI~E TO SHIFT FLOP 1 IH!;HT 
?9\16 7272 73V'1Il ClA Cll 
29'i9 7273 11641 TAll FLOP1 
3~111d 7274 7511i! SPit 
3""'1 7275 7t6?1!! CI'1L 
Sill "2 n76 7 .. 1" flAk 
.H •• 13 7277 31641 nCA f lUP1 
~~114 731111l 11642 TAO FLOP2 
Mil'" 731111 7111111 flAFI 
;Sl1l1lb 73f;2 311142 ~CA FLOP? 
.SIIl'" 7 7303 11643 TAD FLOP3 
,s"'V,d 73P4 711 HI RAf/ 
.H'I V) 9 73"5 31143 DCA FLOP3 
SieHl 7300 211140 lSi' FLOP'" 
31111 731'17 5671 JI'1P I RARUP 
-\~12 731 III 5671 JI'1f' I RARUP 
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3013 /WOUTINI:. TO FIX FLAC - "FIX" 
3014 /WFMllVF FflACTION/oL PAWT ,::UT LOH FlI)A T I NG 
3015 IF I xflJ NlJMI-<EFI I,. AC ON ExIT 
3016 7311 0'Mllil nIx. 

"" 311117 731<! 73",,,, CLA CLL 
31618 7313 11044 TAro f LAC I1E:>T UO.lOfllE'H 
3019 7314 77';'" "'30, SPA "I'; A Clf, fIF -1('(1. CLoAR F',;Tlhfl~Y 

30211 7315 31044 ~CA FLAC fEXCEPT FUQ SIr.N rll r 
3021 73.16 11044 TAn FLAC 
3022 -7317 1331 TAU FIXC 
31'123 732. 3271 DCA OIVGNr 

'~ 3024 7321 743" SiL 
:--3025 7322 5111 Jf'11-' I XFIX /TOO BIG rn FIX 

-3e20 7323 42051 JMS RAHAC fFIX tlY ROTATI~'G F~"CTIII' At !' II~ 
--'S0U 7324 2271 lSi' [' I VC~'l fOlJT Of F LAC 

_ -~,HI2t1 7325 1;323 JMf' .-2 
3f1';;>'1 73?6 31':41 !.lCA FLAC+3 /CLEAR FRACTIONAL PARI 
M'316 7327 11046 TAn FLAG+; 
3V!31 733111 5711 JMf' I XF I ~ 
3032 7331 77'>1 Fixe. -27 
3.,33 I"UUTINI:. TO FLOAT COC) AS FLUATING P r. I,HtGlt< 
3"'34 1- "FLOAT" 
3"'35 7332 "'101110 XFLOH. til 

31636 7333 3104'; OCA FLACl ISAVE NUMBlR 
31'l37 7334 31046 nCA FLAC? 
;~1131j 7335 31!147 fICA FLAC~ 

31'39 7336 11/11115 TAl) 1-'13 II"JTU;lt( EXPO",o:.NI 
31'140 7337 3"44 IlCA F LAC'-
311141 7341!l 42';1 JMS fiAHAC lIN CASI:. NUMHlF; WAS 4~ir·;~~ 

3042 7341 46';16 JM::; I ";Of';> INOtil"ALlll 
31/143 7342 5732 JMf' I Xtl UA I 
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31J44~ 

3t145 
3i'46 
31"47 
3"'41) 
3111"" 
300;" 
3~51 
.ii'll)? 
3Wj3 
3IAI)4 
3t151) 
3"1)6 
3"'0;7 
3"~1) 
MI59 
3IA6*, 
3"'01 
3~62 

3~163 

~W1>4 
3IAI>') 
3itl>6 
31/167 
3IAI>I' 
3,'69 
3"7111~ 
.slA71 
311172 
3M73 
31'74 
.~1/I7') 

311176 
.s~; 17 
31<711 
31179 
.SI'J8i1l 
31/11!l 
3882 

7343 
7344 
7345 
73"1> 
1341 
/.i,:>;J 

731)1 
731)2 
7353 
731)4 
731)5 
7356 
731)7 
736" 
73t>1 
7362 
731>3 
7364 
736~ 

7366 
7367 
737i1l 
7371 
7372 
7373 
7374 
7375 
7376 
7377 
7400 
7401 
7402 
741113 
141'14 
741115 

7037' 
5713 
7774 
4421 
:n;.;o! 

,''',V· 1 

44~'7 
1)346 
~tI~-iI 

41)04 
7346 
4').-5 
I"i'J41 
1345 
311)6 
4743 
215b 
1)362 
4744 
4743 
4744 
451/14 
N!45 
4:,...5 
7346 
311147 
3i1l44 
tlll"5 
770£1/1 
';5"'iIl 
21!l46 
7"11!l 
21/1"5 
"4516 
55i1'111 

RFLAC. RALAC 
TtLAO. TRPLAU 

"'". -" RANIJOI'i. 442'1 ~ ICURRO'T R""lfIll'" ,,~U"'brH 

304'" 
Plol~'l 

l~rAT1SIIC~L HANnUM NU"'HFH G~NthArnR 
If;ASEL u~' l,l(:U~ <;-25. Pu..t.1> P£S I flUE '1[1 >in" 
INE~ H.H~(2.t7.3) MOD 36 bITS 
~HAN. FENT 

>l·T HAt<UP,1 
H .. <T 
PUSHF 

f .. ",flUrA 
PGI-'f" 
HOPl 

TAn ~'4 
I)CA T1 
JMS I "HAC 
15;< T1 
JMI-' .-2 
JMS I T FUll 
JI'S I PFLAr 
JMS I THA/J 
PUSHF 

HAC! 
POPF 

"AN[lOM 
DCA f LA(;3 
[ICA FLAC'" 
TAn FLAC, 
SI'!A CLA 
kE.TURN 
lSi fLAC? 
SKI-' 
lSi' FLAC1 
NEGATE 
RE.T UR 101 

IM.OLD MANOUM ~uHdF~ 
IALREADY SHIFTFU LFFT l~ dllS 

I+R fI_(;!tl"+') 
I*? P-(2t17+?) 
I+R = k-(2'17+~) 

IMAIH IT A 2-W(\f<O F,,~ClII1N 

ICHECK SIG .. 

IPOS IT I VF 
INFGATlvr. TAKf IS cnMPL~Mf~T 
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301:13 
3",1:14 7406 1407 fLPOW, TAO I 7 lOP 9: RAISE fLAC TO POwER 
3..,85 741-'7 451'3 PIJSHA ISAVE FLOATI~G POINTER 
3086 741'" 4~04 PIJSHf I:;AV[ FLAC 
3087 7411 IH'44 Fl.AC 
3088 7412 45~'5 POPf 
3089 7413 7~45 fLTEI1P 
3090 7414 451:'4 PlJSHf 16[1 fLOP 
31191 7415 1'I..,4kl FLUP 
3092 7416 4505 PUPf 
3..,93 7417 "'044 fLAC 
3"'94 742" 4452 fiX IFIX UPE.RAND 
3095 7421 7710 SPA etA 
31-'96 7422 7"''''1 lAC 
,s1:''/7 7423 1045 TAO fLAC1 
30'/1! 7424 76 4 0 SO CLA 
3099 742~ 4~26 fHROR IRAISING TO TOO HIGH A POMER 
3111'" 7426 1046 TAll FLAC? 
311111 7427 3350 OCA XFl 
.311112 743i1l 4407 fENT IPUT 1. IN fLAC 
31113 7431 56bl fCT I ONff' 
3104 7432 ","'It 0 fO T 
31il5 7433 1350 HD XFL 
31116 7434 7450 SNA 
31il7 7435 5255 JMP fLXH'O IX.0=1, 00 NOT MULTIPLY 
31"'8 7436 75ll'" SMA 
31"'9 7437 5246 JI1P IU ISTP IRAISE TO 'F POWE.R 
31111 74411 44"'7 rENT IRAIS[ TO - POwER 
.3111 7441 4345 fOV fLTE'"P 
.H12 7442 6345 FPT rLT!:."p 
3113 7443 5661 fGT I ONEI' 
3114 7444 001110 FO T 
3115 7445 525'" JMP .+3 
3116 7446 71141 RAISTp, CIA 
3117 7447 335kl DCA Xfl ISH COUNTER 
3118 74511 44~'7 HNT 100 MULTIPLICATIONS 
3119 74~1 3345 fMY flT[MP 
312'" 7452 "'00~ FE. XT 
3121 7453 2350 1St XFl 
3122 7454 5250 JMP .-4 
3123 7455 1413 fLX!:.tJlJ, POPA IRfSTORE flOATING POINTEP 
31<!4 7456 3407 ~CA I 7 
3125 7457 566i1l JMP I • +1 
3126 74l-'" l-bl'l FPNT+l 
3127 7461 1573 0011[1', FlT()~E 
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3128 IFLUATlhG SQUARE hOOT FU~ICTION 

3129 7462 1"'45 FSOT, TAP FLAC" InST SIGN 
313~ 7463 7!)1tl SPA 
31.it 7464 4!:>26 EkRUfI IS'lUARf ROOT OF NEG NU··t>FR 
31,52 746!) 7bS'" SNl rll 
3133 74t·6 !)!:>~ii! RlTURN liERC, RESULT IS ifkO 
31.54 7467 ,"'44 TAIJ FlAC~ ICONSTRUCT INITIAL APPHUXIMATION 
313') 747~ 7!:>1ii! SPA I~Y HALVING EXPONENT 
,51,56 7471 7td2'" Cl'!l 
;)137 7472 7tdh) RAI< 
31,58 7473 3kl44 FlCA FLACP 
H39 7474 1334 TAO SI.ICV~; 

,~14'" 7475 3k145 flCA FLAGl 
.H41 7476 44k'7 $UlUOI', FENT /lUKE NEW APPROXIMATION 
3142 7477 634!) FPT FL TE"P INFW X=(N/X+XI/2 
;H43 75i1~ 5!:>61!l FeT I FLAHGI' 10RIGINAL ARG 
.5144 7501 4345 FOV FLTE"P 
314!) 7502 1345 FAD FLTE"P 
3146 7!:>I'3 P"'~1!l rEXT 
3141 75~" 7104'" f:IIA 
31411 7505 11'144 TAD FUG" 
3149 7506 3"'44 IlCA FlAGV 
,51'>'" 1507 ,tdH TAU FLAcr ICOMPARE OLD AND NEW APPQOXI14A.lfONS 
.5151 751" 7"41 CIA 
.5152 7511 134!) TAO FLll"P 
.51'>3 7512 7b41t' SiA CLA 
.51"" 7513 506 Jill' SUlO(lto' IEXPONENTS NOT EQUAL 
31"" 7514 1t04!:> TAD FlAG1 
,~1 ')6 7515 7"'41 CIA 
,\1')7 7516 1.546 TAD FLTE""·1 
.51')11 7517 7b4111 SiA CLA 
31'>9 7')20 5<'7b JMP SULIlOP IHIG .. ORDER NOT EQUAL 
31b'" 7521 11046 TAO FLAC:! 
.5161 75?2 7"'41 CI4 
3162 7523 1347 TAU FLTE"t-+2 
.51'>3 752" 745", SNA ICOIIPAPE LOW ORDERS TO 
3164 7525 5!:>"'''' RE.TUPt. IwITHIN PLUS OR MINUS OHF "liT 
3165 7526 751!lkl SMA 
,i166 7527 71041 CIA 
.5167 753., 7!C101 lAC 
,s1b11 7531 1b5., St.. rLA 
3109 7532 55~'1I! ht.Tu,",;'\I 

31710 75053 .,-;7b Jt<P SI.ILur-t' 
.51ll 7'j.~4 3.,15 SIoiGOf.o , ~.;15 
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3172 
3173 
3174 7535 1"45 
3175 7536 74~" 
3176 7537 5343 
3177 7541<1 77111 
3178 7541 11134 
,5179 7542 7~"1 
,51 tH'J 7543 44j" 
3101 7544 55 .. " 
31112 7~45 
3103 7545 i>I1VI<1 
3164 7546 el1l1\1 
H!l5 7547 I'''l.1il 
3166 1550 
31t17 75511 1'11011 
,51116 

IflJNCTIUN TO [VAl UA1E SII";N PART OF FLAC 
'"[SULTS: -1 FON hEGATIVr. 0 fOH tERO. +1 FOk P~SITIVE 
ESGNi TAO FLAC1 

S"'A' 
JMP ,+4 1t'F',W. SFT HEStiLT Tll " 
SPA CLA 
TAll ,.,~ 

lAC 
HOAT 
RETURN 

OIGtlUF=, 
FLTlfo1P. 0 

~l 

'" ASKtiUF =', 
XFL. VI 
~ 

INEGAT I VF (-11 
IPOSITIVF (+1) 

IFI 'JAT C( ~C) -1'''.1 

IUUTPUT nlGIT PUFFfH (II WORUS) 
ITEMPORARY HFGISTEHS 

I"ASK" INPUT ~UFFER (TO l~n Uf FAGE) 
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'1111"'111 "1111111 11111111 11111111 '11111111 11111111 11111111 11111111 11111111 
"'1·1~ 11111111 11111111 11111111 11111111 11111111 \1111111 111111 ',1 ,II i{) ~.~ I."' ., ~ 1 

"'2"~ 11111111 11111111 11111111 11111111 HU1111 11111111 11111111 111111 '1 
,;31'''' 11111111 11111111 11111111 11111111 11111111 11111111 11 1111 ' 1 11111111 

: 4.Jkl 11111111 11111111 11111111 11111111 11111111 11111111 1111'111 11111111 
,:~"'''' 11111111 11111111 11111111 11111111 11111111 11111111 11111111 1111111 J 

, .. ;6"'''' 11111111 11111111 11111111 11111111 11111111 11111111 '1111111 1111' 1 11 
.-'7'1111 11111111 11111111 11111111 11111111 11111111 11111111 1<1111'1 '1111 1.1. 1 

11<1 •. 10 11111111 11111111 11111111 11111111 11111111 11111111 1111'1'1 11111111 
11r.", 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 111111'1 

12111111 11111111 11111111 11111111 11111111 11111111 11111111 111.111'1 111111.11 
1311111 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 11111111 

14"'''' 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 11111111 
15111" 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 1111' J 1 I. 

~61111 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 1111'111 
17~14 11111111 11111111 11111111 11111111 11111111 11111111 11111t11 11111 J.l1 

?"\V'ij 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 11111111 
;>1"1\ 11111111 11111111 11111111 11111.111 11111111 11111111 111111'1 1l1~~111 

?2111k'J 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
;>30k'J 11111111 11111111 11111111 11111111 11111111 11111111 111111.11 11111111 

1'41110 11111111 1111~111 11111111 11111111 11111111 11111111 11111111 11111111 
?5"" 11111111 11111111 11111111 C'I1l'!,)'IIi:l0111 VIIIQl0"'WIII 1'0 (ili<ll1i:1"l11 ~V'lA~li,1'AIJ !': V) yo k". I" :" ~ ~ .. , 

?60" 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
27111" 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

l III III" 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
311!1k'J 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

32"" 11111111 11111111 11111111 11111111 11111111 11111111 11111,1] 11111111 
33l11e 11111111 11111111 11111111 11111111 11111111 11111111 111111'1 11111111 

,H"e eelle i'l 811'" flihllll" IHI0 11111111 11111111 11111111 11111111 11111111 11°,;1''';',: ~ 
,~5"e "11111811"011 V IiH" 1IIi\0 III iii IHlI"~0kH10 "'''''''1111''11111111 II III Cl'1iI 08 f'0 1'11100£10('0 "'~I~~,,"I-: ',-1 i:A.,Jt1 \l:·J. • .111 

36111" 
3711'" 
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411"'11/1 
411110 

42100 
431<110 

441110 
4~"'0 

460O 
47101/1 

"1tI00 
?Hl0 

'>2101! 
'5.5100 

"'4~1i1 

'55 .. ", 

'>6"'0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
';7.,0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

t-1tI"'''' 11111111 11111111 HU1tt1 11111111 11111111 11111111 11111111 11111111 
61 11 11 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

... 200 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

"3"'''' 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

~4i1i0 11111111 11111111 111111\1 11111111 11111111 11111111 11111111 11111111 
65i'iI 11111111 11111111 o """kl "'10 1"0 P1tl01t1('1iO~0 1'10"'011101"1/1 0000""H'0 0000"16"1/1 1"0~J",·.,V..1 

1,61/10 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
~7110 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

71h'lI 11111111 11111111 11111111 11111111 11111111 11111111 11111111 1111111l 
71"0 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

72011 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
lJ011l 11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

Hilill 11111111 11111111 11111111 11111111 111.11111 11111111 11111111 11111111 
75i!1Il 11111111 11111111 11111111 11111111 11111111 1 I! flO '" Of' 10 "'.il~~t~Uo?l0 ~1(j0~:·9' ... ,(,~ 

76111<1 
77VJItI 
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ADD f'Ll5 COt10UT 2M"'" [RG 7252 F Lf' r 1 7240 
ALI ST 1133 COUTPI 3373 [flL '?25ll FLf'tJT "1?<' 
ARt;NXT 1723 CPRINI ~"47 ERR2 ;>136 FLf.tJI r f<,~o 

AS~ lUb CTSF 32;>" EllfWR 4521> ~ L~'h. 74 "6 
ASKBUF 75511 OHCO~'V .. I>~'" FRIlOR2 45;>6 FU'IF" l-7!j 

A5~[NO 3317 !JI:lLUOP "656 FRROR3 45;>6 F LI·JT lio"j 

A5KLS2 6772 [) 8 fI:,I< M .,,.,53 [RPOR4 4526 FL"'J" "71/ 
ASKLST 577b OCONT r'462 ERROR5 ':>73'> F L rut' 754 .) 
A TL 1ST 1561 OCOU~, T "225 [RV ;>235 FL lU· "77 
A TSw "'131 O[PGSw "'151 fRVX ':>24" FL T ,)1.1:. 157 ... 
UIN I'iHit ot.CUP "764 UERM 11>41 FLlt>T 7 ".~? 
AXflUT ~"17 OE.CINl <;7<;7 fT[RM1 1615 FLI~R 14(: 14 
!iACK 64.;6 OlCH'l 6',1'" F TfRM2 1647 FLf t~ K 157~ 

I-<OC>1 1'>252 DECNl.IM "164 fTfRMN 1631l FLX>:N!) 74"'; 
f<UCi "20b ['ECP 1'133 EVAL 16111 F"tt;S~ '~.: jA4 

HOC2 63V,1 nlCk f24~ F VLN ,137;; F"'tlKt' 7 ,"'-
FlOCUI,V (-171a OHI::H. ?111 EXIT 2644 FNTAl't ';571 
HOENfl 1'>145 OGRP 1'423 fX IT J ':>6<;7 FI'lTAf'L ':>21,' 
HOlNUt> H4? O('RP1 1>4]2 £XTR :'334 fIll' 1 "';>4 
HOSCAL 6£vi3 Olr. '4':>5 F11'lP 1'1414 fOUTPu "l72 
HEGIN 3432 UIGBUF 7:>45 FCONT Hl64 FP1~P 11'415 
tiOTTOM ""'27 DIGIT (1163 r E~'n 1126 fP~T t·bl.: 

HUffjFG 3432 0lGIT5 "",\'16 fOWl ;>.:>1. FPf";T "3"4 
HUftiOT 33103 UIRlCT f635 FIN[)LN 451" F KA '. 7351 
HUfk "134 to! VCIIlT 7271 FINON :?271 fK~1 342." 
AUFST 623~ OMPSI· 1'152 FINPUT ".:I7J FK5TX ,'4.1 L 

AUFTOP 33t:4 00 "416 FIX 44<;2 FSr.,~ 7535 
ClIla ,,"06 Oli~ ?13'" FIXC 7331 FsuT 74"<'. 
CUI! 11"15 OON[ 7146 FIX5GN 7115t; FTX'l 112? 
C2411 r~33 OUONE V454 fLAC 1l~44 FIX:; 1174 
C253 6115 ORAL 7.145 FLAC\'I 1'I1!44 G[r; 113<;6 
C2"" 1'''36 (lkALf' 7247 FLACt 111"'45 GE',lj ?3":> 
C31>15 1'141> DRFCTR 6636 FLAC2 IHl4" GU1 23"1 
C43 .,71:3 llvLOc\P 72?b FLAC3 "1147 GET .j 23"0 
C77611 ,,367 OVSE.TU 7211 FLA03 677" Gi T "(! G 1 1 . '1 

CCR Illd61! ECHO ':>471 FLAOD 672", Cr,l J "- ) 

CF.,R 5766 f CHOL 5 1tl12 FUO[)R 6631 f; t. 1 L~' .-::: 1 ") 
CFRS "'<175 [CHP 3255 FLARG 2034 r.1:. TOe 1<11 
CFkSX 0227 [FOP "131 FLARCP 9116;» GlXl1 t>3.~~ 

CHAR 0142 EFUN 1742 FLaiG 61~1 GF"'Jl 1 51 ;? 
CHIN ,:>463 [FUN:? 1764 FLDIV 7171 t; I ~'C "11 :. 
ULF 1' .. 57 HUN3 '?iil56 FLCET 6647 I:L I ,1 
CI'18 1 "'I:: 6757 [FUN31 1'11"" FLINST <;767 r .j ", 
CIHR ~132 FI"'PUl "71'11 FLMUL 7'/)77 bJ r J . , 1 . 

COL 1233 FLPAR 11<;3 FLNOR 671'2 (.kt' I ~ 1 ?4':-J.. 
COLP 3251 F"'IJ 1';)76 FLOAT 443,: GS1 144j 
COMflOT 027" lNtJLJIJ d'>17 FLOP "'''4[ (,S;> 11"7 
CUI'llllF V~74 E.NflT "Il77 FLOPIl ~v14~1 GSJ 1447 
COMt.IIII ,:>527 [NUM 1132 FLOPt "'041 GS~ 141· 4 
cor-GO 1164 [P~R 1711a fLOP,? 111"42 r,s', 1 :, '). 
CO"LST "756 lPAR;:> 11 a.; 5 FLOP3 1iI1l43 (: [I,,, "1 
CO"M~N r62~ l HASf ::>226 fLOPR 1 b 74 " r L;, 1 " ) 47 
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HELLO 3274 M20 P';)25 oPT! ON 6446 f'tY ( . . j' ') €: 
HIt.BUf ""37 M24~ P';;63 OPTK 64~7 1"1:: 1, 100 "'" i) 1 ~ 
HP 3301 M27 (764 OPTLST 241'" p~pr[) 1 <)~ 
HPT 2ilJ7 M3 P"';6b UPTM ~271 r 1'\(; 1171 
HRE.AO 1\466 M311 7J14 OPTt. 325s P"fl'-U \ 1;>" 
HREA02 647~ 1'4 7S45 OPTP 3234 PLf',~ 1,:> " 
HSGO 65~b H4{o\ 2376 IlPTR "'4'5~ PlJP~ 1 'i1 .\ 
IBAk 1"212 M5 rv~67 (lPTf<11' ?661 f'u~T 4,) ':; 

If 1'776 M77 Vk"23 (lPTHET 6461 f'tJf'J l; ') ,~ £: 

IGt.OR 1'217 Mtjfi[AII ?M'l2 oPTRI 2M ,\ Plll't S <",.r. 

IN 6416 MCR ('''65 [JPTHD ?662 p"rl" 1 1 '.1 
INRAkH 333i1 MOIG 6147 OPTS 3256 Prd He 4;-;.1 ~ 

I Nf<UF 2664 MOIGIT 6226 OPTT 3237 Pr<'" 1 L /. '-:;;'4 

INDEV 0140 MF 1'M'17 OPTTBL ;>174 Pi\l!l; J. ',1(1 

INGT 3345 ,..VLT "';)66 (JPTTflU 32"3 P,H'CF ~ t 1,1 J 

I NLIST 0564 MINUSA 1'01'3 OPTTL 32::>1 Pi-<(Jdj 7 :, 1 
INPfNT 1'366 "'UUIFY 1273 UPTX 324 :1 P"IIU? 7 7, 
INPUTX 1'1274 "'PER ('1164 OPTXIT 3241 PSt" i 1 l-, G ( . 

INSIGN 576~ MUL10P 6234 OUT 2477 Pl1 l" 1 ..... ~ 

INlABL 6","4 MULPLIi 7 IH"" OUTA 6437 P12 1 ~ ~! 
INTASK ~306 MULTU 5742 OUTCR 251" PICN (>1 f 1 
INTOO 6,,55 ~ULT2 '5n4 OUTUEV \,13/ PH·Wl t, ;; <.:! 

INTERM 3347 MuLT?1 <'"1.,6 ClUTP 615., ~>lJS1 A 4 _./ j 

INTERP 1226 MuLT?P f?33 ClUTPT 3365 PU;)t-IF I;~) " 4 
INTG 127l NAGSII r141 OUTS 124,1 PuSo-1J 4 'J ' 1 
INTNEG 6i1J67 "HAC f676 (JUn. 2':1"'7 R6 I,.j"',. 

INTOUT 6"42 "EGAll 445~' OVCHEK 563;, ~:A I ST~ 7 i"; J'! r) 

INTPTR 6114 NEGOP f662 OWAIT 32?5 "kL~(, '/ .< 1 
INTRPl 2603 NEGOPl 7.136 P" 1':123 I) A ". iJ(1 r-~ 7,)·1 :., 

INTSlJB 6"6" NEGSGN 6167 P13 111605 ,. ARAe 7t-. ~l 
IOl:lur 34"" NEwUIG 5614 P17 01131 hAkACl AI' 7 
IOSW 33ii~ NMEXIT 7':25 P177 ""?6 "A"UP 7271 
IOVRL ~761 NUR2 7,,5'" P2 (11"'3':1 hAhuPl 67~t 

IRAflAC 57610 NURC 7055 P27 67"" I'lA'Jr. 4:; 1 w 
fRfTN P,230 NUkE NO 7.132 P277 "",3? fIEr.()Vk ?74::> 

LASTLN 11150 . NORF "771 P337 0"54 I'UAIN ,'1~2 

lASlOP 1'1130 NDTDIC C;650 P4!'1il0 "2?5 RESTR ~51 7 
lASH fl155 NRLOOP 7016 P7Ml0 00('4 Rt.T n 3"'" 1 
L1BRAfl ;>735 NTEXIT 1550 P77 ~"71 1'1:: T ,,~; 1 ?" G 
L1NENO 0143 NTST! 1552 P77Il1(l ~062 RETURN '55 " 
L1ST3 1'1060 "TST? 1553 PACIiUF 3023 PFl Ar 7' 1.1 
L1ST6 '",54 ONEl"C 1117 PAClle 45?7 Ph,I't!. "~;;1 
LI SlCO 1402 ONFP 7461 PACIIST ;.1153 "UT ,< ~. 

LNERR (11361 OP""EXT 16113 PACLS2 12,14 FultiAC "7,;,: 
lPRTST ?VJ77 OPTAF<l 1731 PACLST 3,,"f, t< I L 6 J\',') ,; 

H10'" p'''62 OPTAf<S ;>"26 PC C~145 "UP! ?, I,~ 
H11 0107" OPTC 331!12 PCl Vl6?Vl Put'2 :<.. 77 
M12 6<'3" OPTCl 3<'5il PCHK "5t.l Hu~.3 ,~J 1 
M13 1123 OPTCOL ~244 PCKl 3"'42 SAYAr. ~ ') ~1, 

M137 2377 OPTUOf' ;>734 PO;:> 053;> S/lVlK ? '1 
H14 7170 OPTE 3<'52 1"03 (155vi S.j ~ Ii , "1 
M2 1'1"34 OPTI 331'13 PDlXR "<113 SC L Lf U ~ .. , 
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SCHAH 1312 ll"'PT ~231 HIND <'26" 
SCIINT 131117 TE.I<MS ?"r~to ~fJ X 7311 
SOLOOP 714 ... HSTC 4~25 YFL 7;',,; 
SU"OL T 7133 TlSH' 4~22 XFLOAT 7,~3) 
SLlO,.N 6£?V, TPTP 1' .. 17 )GfTLN ",H;> 
SLlSHlf 71"5 THAn 7344 XI33 261:>, 
SET 1"<'4 T(;RP? V473 XINT 11'3" 
SEX 13"7 THISLN 1'146 Xul!TL 207,,> 
SExC f/07~2 TI1IS0,", "141 XPOPJ 1,)<;t> 
SFIN_L IItlt>" TI"'T :>6:>5 XI'IIJ1iTL 61<;1 
SfOOr.O 13;>0; TIJliTR 126'" XPIISHA 1"5"1 
SGNswT 711172 TLIST 1142 Xf'I)SI1J "'~?3 
SGNTST '575~ TLIST2 14"~ XHT ,H111 
S';OT 1331 TLlST3 1162 XIH2 ",,,17 
SHfLlJt' 6746 TOTUIG ".,51 XIH3 '~1Il11> 
SIGOUT 611"i) TQIIOT 1241 XIHL6 1A •• h~~ 
SIN 27"6 TRPLAO <;7t~ XSOHTC ;01733 
SKIP"'P 31D14 TSTERM 4'>65 -SI'i'lOR 1'>:>4 
SKf'NI' ;>732 TSTGIlP 4~;>4 '(TrSTC 1'713 
SNLI ST 6115 TSTLPH 45:>3 Xl(STN 15:<.S 
SOI<T~ 1333 TSTSGN "1!1.~1'1 Xl STEk ;>;14 
SORTC 4:>11 TSWP 3/U XXX 6117 
SORTC ... I'1?7 TTXTR 1231 XXXP 6237 
SOt;TJ 4511D TlXTS 12.16 i'l:.RQUO 7216 
SI'ACLA 71'lb3 TXTRFS 2443 
SPLAT 3124 T xTSAV 2435 
SPJliOH 45n TYH 121117 
SIICON 75j4 TYPl2 12?7 
SULOOI' 7476 lISERT ~';1l2 
SHrvLS T 1376 llSlIHI' <1270 
START 111177 llTf ;>317 
STARTV 111134 lITD 2326 
STklNG ~3?3 llTRA ;>315 
SUI1S 1524 lITX 2337 
T1 r156 VAL 2463 
T2 1'1 .. 7 WAITP ;>733 
TA~ 136l WALL f'671 
TAllCTH 00')3 WEXIT 1'7"3 
TASK 121'" WRI TE f.641 
TASK4 12')2 WTEST2 "660 
TASKCL 1222 IITrSTG '674 
TCkLr 12511 WTXR fl712 
TCRLF2 12'>4 WTXS 1'711 
TOENO 3170 WX 1'676 
TOLOOP 3131 XrIl 1161 
TOOUTI' 3174 XABS Pil53 
TDTEXT 3175 XAOC 2414 
TOUMP 3125 XCT 1'''20 
TELSII 266' XCTlN "136 
TEMPI 0162 XDXS U53 
TE"P2 111163 XOYS 1145 
TEMP3 "164 XENDLN 2417 
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IFOCAL 5/69 rOWAI(O TArT 6/1il/69 PAL1~ V141 6-JUL-7i1 12:11'1 PAl;!:: 1 

1 IfOCAL ,/69 f DWARU un 111111/69 
2 Ilx1F~Pln FUNC11~~ I'ACKAGl 
3 I 
4 I~ 51"': SINIX ) X IN R_O IANS 
5 I~ cus: C(JSI~) X IN I(AOIANS 
b /~ A HP AkC HNO) RlSULI I" RAn IAN!' 
7 I~ DP: [Xf'IX) 
Ii /f"LUr,: LNIX) 
9 11111 

1~ 'IlU I~ITI(J"S 
11 FIXMf.'1 fAU=1""'M 
12 FIXMRI ~ SI!=<I~'I6f'l 
1.5 FIXMf'1 £MY=3""'~ 
14 F I~M~'I ~ "~=4'>I'l~ 
10; FI Xhf' I Fr.1=5'·"", 
16 F IX>!!' I FP1 =6"r1rl 
17 710"" FI'4'i=7"1'1IJ 
18 441'7 n.N1 =44"7 
19 fllIl"'''' FlXT=11 

"Ill F IXTAtl 
21 11111 
72 44'> III Nt.GAIl= H5ki 
23 111145 Gl1Sf,N= 1104; 
24 C,!>v<od fit. TUR,.= 5;flliJ 
25 1'1 III 1 1/1 s,,= U 
26 44!>2 F I'X= 44'52 
'i7 4,1'3 PUSHA= 45"'3 
28 1413 PUPA= 14105 
29 i'1044 FLA!,;= '14 
31/1 7!>4, FLTl""'= 7!>45 
31 1,73 FLTOflll= 1573 
32 1t1Dl3 PuLxl<= 13 
33 4,'i6 [I(I(UI<= 4526 
34 44J~ FLOAT: 443~ 

35 1'1,71 FNTAPF = 571 
36 "'1/1<17 Ru ITOM= 27 
37 1164 C<)M(;O= Itt>4 
38 4,111 SORTJ= 4!>Hl 
39 "'1/167 ",= 67 
411 111132 CNTf'(: 13<' 
41 I'I1Dl" AXIN: 10 
42 4565 TlITERH: 451>5 
43 1'1616 PHOC: 616 
44 :;>735 [!lROR5: 2735 
45 56"'111 OtlCUN~= 561' III 



/fOCAL 5/69 fUIlARU TAfT 1,/1111/69 PALl'" V141 II-JUL-711l 12:11il PAH. 2 

46 I'1II?7 ·,lOTTuM 
47 ·'11127 '>112 FCtlS-l /TOP OF TDT 
4/j I'M'iIl §fNTAof!7 
40,1 -'61"101 .,,5.1, FA Tr. Il-'nH!TF~S TO lXTrNOF(1 FU"CT llh;S 
5i'J "M'l 5<!'<! FUt' 
'>1 n6f'2 ~454 FLIJC, 
':>2 "'6"3 "117 f SIN 
53 I· td 4 "11,5 f C('S 
?4 11111 
'>5 /i:.NAFLf. A "LlIOI'A~Y (,FU TF" l:n'l~A~'U 
'>6 I"HICH WILL nlLl H. TI-Il UH!'f{)Hl FU~'CTIONS ANU 
'>, IFl{U MURE. FOI< USlR A.l{F A. 
'>OJ 1174 oCOMr.U+10 
.,1/ 1174 6.,.,6 LII<l{AkY 
1>11 6,..,5 H,".,., 
61 "5.,., 1'31:4 LIRLST. "0 
"2 II III 
1>3 1>556 4,11<1 Ll RHAkY; S(j~T J I"LIHHAl{Y" - DPANfJAl-'U r:O""AN[j 
1>4 6,>.,7 ".,.,4 LlHLST-l 
b5 ~56'" I'''<!~ Lli:'('O-LJ~LST 
b6 651>1 4,~6 f III<OR IlLU t;AL LIBRARY CO,.,MAi\!L~ 
1>7 /1111 
()OJ 1>5b2 1rib7 L1l1u. TAIJ M'> IllfLFH THE EXH.Nllf li FI, .. r:T1U~ :, 
n9 656J 3U~ [leA (:NTI< 
7v. """4 1,57, TAli lxTAP 
71 0'>", 31!llO. l1CA HI" 
72 1>'>66 1175 TAn f'U,l{nk 
73 "567 341'" DCA I AXli'< 15FT E~t10t15 "lJINTEY~ 
74 657101 ?l3<! I~t eNT .. 
75 6571 531>6 J"'P .-3 
76 "''>72 1376 lAO "TOP 
77 1>,>73 311l?7 nCA f'OnOM IMOVE TOP POINTER Uf' 
7.8 t>574 5<!b1 JfoIP "461 IUPTf<lT (TO REACH E.NO UF l:UM"AIIIIJ) 
79 11111 
tlill 1-575 "',77 f Xl AI<. f r.TAflF +6 
bl 6576 5577 III Of'. IlI:1CONY-l 
112 6577 "''>62 LIIlGO. 1I1-!O 
il3 1'175 -17,> 
&4 "'175 2735 PlRHOH. EHRUR'> 



IFOCAL 5/69 EOW"RD TAfT 6/10/6'1 PALlA V141 II-JUL-70 12:111 PA!.E oS 

115 If nCAl EX1UWlD rUNCTIONS 
116 5113 ·:>113 
117 I COSINE 
88 5113 4450 reO!;, Nl(,ATl ICOSIX)'SIN(PI/2-X) 
119 5114 44H7 HNT 
90 511" 1772 FAfJ I PI? 
91 5t16 ,"Ill! rOT 
92 11111 
93 I SINE 
94 ')117 '''45 FSIN; GlTSGN 
95 512'''' 74511 SNA 
96 '>121 55"" RE TURN 1511'11")'1' 
97 5122 77Hl SPA ClA 
98 5123 H71 JI1S I NEG;? ISIN(-X).-SINIX, 
99 5124 ~"10 flCA SN 

100 512') 44il7 HNT 
1 01 5126 4374 FOV TWUt'f IREDIJCE. MODULO 2 PI 
102 5127 6773 FPT I X2 
1"3 513111 ""o11 nXT 
104 5131 4452 FIX 
105 5132 445" NEGATE 
106 ')133 44i:7 FENT 
11!17 ')134 7" Iii 0 FNfj 
1"'8 513') !77oS FAil I X2 
li111 5136 3374 FMY twOI'I 

11" '>137 f>773 FPT I X2 
111 5140 2377 F5R PI 
112 5141 ~i!0i! nn 
113 5142 1"45 GOSCH IX<PI1 
114 5143 7711!1 SPA CLA 
115 5144 5353 JM~ PCHt.rK !YES 
116 5145 441"1 F£~T INa. SINeX-pI)=-SINeX) 
117 '>146 6773 Ff'T I X2 
118 ')147 Ail"tl FDT 
119 5150 li1111l un SN 
120 "151 711411 CMA 
121 '51'52 3"1111 DCA SN 
122 '51 53 44"7 PCHECK. Fun IX<P 1/21 
123 511)4 577:' r<;r I X2 
124 5155 ?772 FSP I PI:> 
125 5156 fll<HII/l nXT 
126 5157 1"45 GETSGN 
127 51611 771iJ SPA CLA 
1?8 5161 5367 Jl'lf' f'ALG(1 I Y Ft.1 
129 5162 HIIl7 FlNT 11'10. SIN(X)=SI"IPI-xl 
13" 5163 0;377 FGT PI 
131 5164 2773 FSf1 I X2 
132 5165 6773 FPT I X2 
133 5166 (>Ill"''' FEXl 
134 5167 '577k! PAL('o. JHf' I • +1 IPE~FU~M pnWF~ SF~I~S ~XPA~SI0~ 

135 5171l 554", PALG 



IrOCAl 5/69 EUwARu TAFT 6/10/c>9 PAllIA V141 h-JUl·7k1 12:1'- P.Ht " 

136 
137 5171 53"1 t.lt.G2. FNEG 
138 5172 ~413 PI? PlOT 
139 5173 5,s;>5 X:l. X 
14~ ';t74 1'1111;.3 TOjfJ ... l. 1i'101I,s 
141 '>175 31h) ;HHl 
142 5176 37bl 3761 
14.3 5177 0101'2 PI. IiII'H12 
144 "21.1!1 31110 3111il 
140; 5201 3761 3761 
146 / O.PUNENTI Al 
147 ~2"'2 11045 FI;,X .... GETSGIII IT Al(f_ P"'SULUTE VAlUl 
141:1 5203 77116 SPA CLA 
149 5204 4321 JMS FNEb 
1';>1!I 5200; 31111!1 DCA SN 
151 521/16 441<17 FI:.NT 
1':>2 52117 3272 FMY L G2E 
11)3 ~211!1 6325 FPT X 
1';>4 5211 P!"~I!I n:xT 
1';>5 5212 4452 FIX 
156 521,5 4~t;.3 PUSHA ISAVf IIIIT£(;[R PART 
157 5214 4451!1 NEtATI:. 
158 "215 44107 FENT 
159 5216 71!1.'''' n,lI 
160 '>217 1325 f Al' X IfH fAir: Ft{ACTIIlNAl PARI 
161 5221!1 6.32~ FPT X 
162 5221 332';> FMY X 
163 ';>222 6J31Q FPT XSQt{ 
164 5223 1:l67 FAD OF 
165 5224 ,,733 f PI I 1 ... 
it',6 

5221 5264 F (;T CF 
167 ';>2' .. 4733 FOV I T ... 
168 ~2?7 23,,5 FSR X 
169 5231!1 1256 FAil Af 
1711 5231 6733 FPT 1 Tp 
171 5232 5261 FGT PI' 
172 5233 3331/l rMY XSQH 
173 5234 1733 FAU I TP 
114 5235 673,5 ~PT I TP 
175 5236 5325 FGT X 
116 5237 4733 rov I T ... 
177 5240 3275 FMY TOj() 
178 52'11 1734 FAil I ONf,.,T 
179 5242 016111", FEXT 
160 5243 1413 POPA 
161 5244 11044 TAO flAC 
1112 5245 31!44 DCA FLAt; 
183 5246 2 I!I HI lSi' Sf'< IEXPI-X)=l/I:.XPIX) 
1114 52'17 5';>11111 RETURN 
1115 5250 4 ... 7 rl:.NT 
186 5251 6325 FPT X 
1117 5252 5734 FGT I ONFPT 
11:18 5253 4375 FOV X 
11:19 5254 0111"'14 HXT 
1'11/1 '>2':>5 5';>~>1I til HIP,\ 



IFUCAL 5/69 U)WAkU TAH 6/10/69 PALl!'! V141 6-JUL-70 12:1\" I-'A(,l ~ 

191 It. XI-' ANlJ ARCTAN!';FNT CllNSTANTS 
192 5256 1-1 It! 04 AF. ~0f14 

193 ')257 ?3n 2372 
194 ') 26 It! 1402 14"2 
195 5261 7774 H~ • 7774 
1 9 6 ">262 ;:>1'>7 21':>7 
197 ':>263 5157 '>157 
l'1d 5264 ""12 CF. iHi12 
l'N 5265 5454 5454 
2~1il ')266 0343 1I\34..l 
2"1 ':>267 01t!07 m. 1'10"7 
2<'2 ':>27111 2566 ?5f>6 
203 5271 '>..l41 "341 
2V'4 5272 01111ill ll,;>t • ~'v'''' 1 
20~ 527.3 ?Hl~ ;> 7 v·., 
2')6 5274 ;>435 24,\., 
2Vl7 '>275 ~111"2 TwO. "''''''2 211t! 5276 211JV,1II 2iHHl 
2"9 5277 Vl""'", RlTl. 00[10 
2t.l 53O" 2427 2427 
211 5301 232..l 2323 
212 5.302 7775 IllT2. 7775 
21..l '>30.3 3427 3427 
214 '>304 7"52 71t!52 
21'> 5305 I'! III fl'1t! Rt-Ti. t?i0V'kl 
216 ')306 2437 2437 
217 ')307 1646 1.646 
21tl 53Hl 7773 ALE". 7773 
219 5311 3.H16 33(.16 
220 5.312 5454 5454 
221 ')31.3 7777 ALF1. 7777 
222 5314 3304 33(.14 
22.3 5.315 4434 4434 
224 5316 "'01'1;) ALFt. f1l"'0 
225 5317 2437 2437 
226 53;>11 164,3 164.3 
227 1I111 
Z"tl ItWUT INl TO NE.GATE. FLAC ANll RETUkN WIlli AC=7777 
22'1 5321 I'! III"'" FNE!,;, 0 
23Vl ':>322 4450 NEGATE:. 
2.31 '>32..l 704111 CMft 
;;>:\2 '>324 51<'1 JMP I F '~F ~ 
23..l IVAKIAf'LF~ 

2J4 '>320; rvl~'0 X. Vl 
;;..lo; '>3;>6 (11 Vi 01 '" ~ 

;>So 53;;>7 VIlIVJ0 Ii1 
;;>,\7 53..lkl V III VI 11 X:"lt< • VI 
2Stl 5331 f0nl VI 
239 0;332 f'0~0 VI 
24" /J-'(Jl~'HkS 

241 '>33..l 7'>45 Tt'. FL H.MP 
24;> 53..14 1':>7J f)1\1~. t-i T , FL TUNl 



fFUCAL 5/69 fUIIARD TAfT 6/1"'/69 pALHl Vl41 6-JUL-70 12:1'" PAC,!:' 0 

243 I ARC TANGfNT 
244 5335 1"'45 fAT"', GE.TSGfIo /TAKE AtiSOLUTE VALUE 
245 5336 771'" SPA CLA 
?46 5337 4321 JMS FNEG 
24"1 5;S41!l 31!l1'" DCA SN 
24tl 5341 44~7 FUH 
249 5342 6325 FPT X 
2?1II 5343 5325 FGT X 
2')1 ?344 2734 FSH I ONFPT 
252 .,345 001.,,,, FOT 
253 5346 11!l45 GHSGfIo 
2"4 53'17 77111 SPA CLA 
2?5 '>3.,,,, .,3.,7 JHP GO 
256 5351 441<17 HNT 
257 53"2 .,734 FGT I OI~Ft'T 

25tl 5353 4325 FDV X 
2':>\1 53.,,, 63?5 FPT X 
26., 5355 PlIIlV-1Il HXT 
261 '>3.,6 71!l4'" CH~ 

262 5357 451<13 r;u, PUSHA ISIGN FLAG 
263 '536'" ,,407 FfNT 
264 5361 5325 FGl X 
?"., .,362 3325 FMY X 
266 '>363 63311 FPT XSI]t< 
,(>67 5364 33~'2 FMY HET2 
26tl 5365 1277 FAD !:lETt 
'(>6'1 .,366 333'" FHY XSLlH 
27111 '5367 131115 F AI) bUt 
271 ..,370 6733 FPT I TP 
272 5371 531'" FGT ALF2 
273 5372 333'" FHY XSOR 
274 5373 1313 FAD .ALFl 
275 "374 3331!l FI1Y XSOR 
276 5375 1316 FAD nFi' 
277 "376 3325 FHY X 
(,7tl 5377 4733 FUV I TP 
'llY .,4011 0.,<1", FEXT 
2tl'" 54"'1 2413 1St I PDl XR ICHEr.K SIGN FLAG 
2 til 5402 52k17 JHP [xIT? 
2t12 .,403 445'" NEGHE /SlJt:!IR.ACT FROM 1'1/2 
21:l3 '>41i14 441117 FENT 
2t14 "4i'15 1213 FAIl PlOT 
('1'15 ">4tr.6 V,k1tr." FOT 
2'30 ">407 21'J1i1! EX IT? lSi SN /A'IC THII-X)=-.ARr. TAN(X) 
2b7 .,4 HI 55,1;:1 RtTUHN 
2dtl ':>411 44">1Il NlGAH 
2tl9 5412 55vI!l filclURN 



/FOCAL 5/69 FOWAHlJ rAFT 1\/11l/69 PAL1V! V141 A-JUL-7V! 12: 1'" !-'AI,L I 

290 IARCTAN(;ENT ANU LUG CONSTANTS ANn POINTERS 
291 5413 o IlIIl 1 PlOT. VlIMl1 Ipl/? 
292 5414 3111<! 311'" 
293 5415 3761 376f. 
294 5416 7771 LIJ. 7771 
295 5417 4544 4544 
296 54?0 17.15 1 7 ,~5 
297 54?1 7774 L 7. 7774 
296 5422 ?2.l6 2236 
299 ">423 4.1" 4 43tH 
31'1111 5424 7775 L6. 777? 
31111 5425 <1746 4746 
3V!2 5426 1'1771 ('.771 
3"3 5427 7776 Lj. 7776 
31!4 5<13111 2535 :>535 
305 5<131 331ill 3301 
31!6 5432 7776 L4. 7776 
307 5433 4113 4113 
31HI 5434 7211 7211 
3119 5435 777'1 L~. 7777 
310 5436 2517 :>517 
311 5437 1'1307 ,j3(1] 
312 544111 7777 L2. 7777 
313 5441 41OIJIO 4.",,, 
314 5442 4Hh) 41(~11 

315 5443 I?' IIl,Jt6 Ll. (jill.,.} 

316 <;444 3777 3771 
317 5445 7742 7742 
316 5446 1'I\;~1Il LUf;U'. fIIi<lVlIll 
319 5447 261,5 2613 
3210 5450 '1414 <1414 
321 5451 7545 Tpl. FL Tt:MP 
322 5452 1573 I)"Ep:>. FLTONl 
323 5453 5325 Xl. x 



flileM.--Aj/69 -[OWARa hfT 6/111169 PAl10 Vl41 I\-JUl-71!1 12: 1'" PA{,t. Il 

3f4 I LOGARITHM 
:525 5454 1045 flOG. GETSGN 
326 5455 75514 SPA SN4 
327 5456 4~26 ERROR l~rRn OR N[G4TIVE AI;(;U"'f,'T 
328 ~457 44i17 r[NT 
329 5460 6b51 rPT I TP1 
330 5461 2652 FSk I OHf':;> 
331 5462 1'11<100 rEX r 
332 5463 1~45 GUS(;N 
333 5464 745" SNA 
334 0;465 <;336 JHP 1'E.'l(,O ILOG(l)='~ 
335 5466 77"'''' SHA ClA 
336 5467 5276 JHP S fAIHL 
337 .,470 44117 F[fIIT IlOu(X)=-lO(,(l/X) 
338 5471 5652 rGT I ONFf';> 
339 5472 4b51 FUV I T"" 
340 5413 6651 FPT I H't 
341 5474 01<100 HX 
342 5475 11140 Ci1A 
343 5476 30H) SIAtHl, UCt SN 
344 5477 7"4111 CHI 
345 551'10 1651 TA J I Tf'1 
346 5501 4430 flOAT 
347 5502 4407 HNT 
348 5503 3~46 FHY lUGE.? 
349 551114 6653 FPT I Xl 
3~0 5505 1""00 FEX T 
351 5506 7i!~!1 lAC 
352 5507 3651 DCA I TP1 
353 5511i1 4407 >[NT 
3~4 5511 5651 FGT I T"'l 
355 5512 ;>652 FSf< I QNf "2 
356 5513 1'>651 FPT I TP1 
357 5514 3216 FHY UI 
358 5515 1221 FAil L7 
359 5516 3651. FHY I Tf'l 
3611 5511 1224 FAP l6 
361 5520 3651 FHY I TP1 
362 5521 1227 FAD l5 
363 5522 3651 FHY I TP1 
364 55~3 1232 FAD l4 
365 5524 3651 FHY I Tf'l 
366 5525 1235 FAD U 
367 5526 3651 FMY I TP1 
368 5527 1240 FAll L2 
369 5530 3651 FMY I TP1 
370 5531 1243 FAfl 11 
371 5532 3b51 FMY I TP1 
372 5533 1b53 FAU I Xl 
373 5534 0i!ill!I FEXT 
374 5535 5207 JHP UIT? 
375 5536 4430 n.R('I), FLOAT 
376 5537 55(110 R(lUP" 



IFOCAL 5/69 [OWARD TAFT 6/18/69 PALlIl V141 6·JUl-10 12:111- PAGE 9 -- - ~. 

377 ICONTINUATION OF SINE ROllTINE 
378 5540 4407 PALG. rE.NT 
379 5541 5653 FGT I Xl 
380 5542 4213 FOV PlOT 
3111 5543 66';3 FPT I Xl 
3t!2 5544 3653 FHY I Xl 
3t!3 5545 6651 FPT I TPl 
384 5546 3361 FHY CII 
38'; 5547 1364 FAD C7 
3116 5551<1 3651 FHY I TP1 
387 5551 1361 FAD C5 
31ld ';5~2 3651 FHY I TP1 
389 5553 1372 FAD C3 
391/1 5554 3651 FMY I TP1 
3111 5555 1213 FAD PlOT 
392 5556 3653 FMY I Xl 
393 5557 flkl0kl FUT 
394 5560 52il7 JHP [XIT;:> 
395 ISINE CONSTANTS 
3116 5561 7764 CII. 7764 
397 5562 2366 2366 
3 lit! 5563 5735 5735 
399 5564 7771 C7. 7771 
41110 5565 5466 5466 
401 5566 6oS17 6317 
41<12 5567 7775 C::>. 7775 
4f1t3 557kl 2431 2431 
404 5571 5kl53 5kl53 
41115 5572 {II 0 1<1 iii CJ. flfltl1ll 
406 5573 5325 5325 
41/17 5574 "4211 fl4?1iI 
4 lilt! ,. 



IFOCAl 5169 

.H~"'~ 
,1111J0 

'211., 
l3 .. 11 

'4~j'" 
,~I/)'" 

'b"''' 
,711,(,1 

11'.1"'''' 
lHHI 

121'11'1 
131'11'1 

14~'" 
t,1/l1ll 

1 b"'''' 
171'.1" 

,(~)~;., 

:~H;III 

11I1110111~1"!h1 

ill!''''1II'''1II0111 

11111111111111 
1110111111'11111'10 

IIIIIII!III,,"'I" III 
1<H''''111(,10~'111 

rOWARD un 6118/69 PAll" 

"1II~1II(,1lh!'" "'~I<'1II1II1<i"1 f.1II01111"Ufillil 
"111(,1111(,10"'''' fII"'I'IIOil1/l1it0 1"11101111'>1111'" 

fliHlllltl01-1i! 1-I1l"'''''''I'.I~''' I"lIlI!ilr"l:ll'le 
111 e(,1 III," ° 11111 "'~Wl<i~;';(l!'" I'li<1I'l1.IMv;r.1II 

"''''''''''''1111-1", ti'Vlfi'I'l"'lIli1l0 1,,,,1'11'11'''''''1/) 
1"111"11111"'1101111 fiI~WIOI'lIOI'IIil f~IO~"If'vltllVJ 

V141 PACt:. "-1 

l:l"'II!~I'l"''''''' 11100011101'1'" ... 101110","111 "110 .. ~·~1'1'" 
"'IIII""'IIII'/I'e t'1II11101'1111ll'0 fill~11I0~""v! 1"11""'"1"'111 

1('111""''''1111'<111 "'~I'I0i1IWI'I "'~.I'!III" ,A"" !I'-''''l~fJt~llt/J 

"'M'VI"''''~'1'l 1<'01"",011-11'''' l"~'H'1IM"; VI·' ,1 '-~vj~rr4'~~~ ~ 

I'Itlt'liII~"''''0 1'1/)1"0.,.,1'", fiI ..... '" 1";.4 .. " ~*,..jpl.,.,J .. -:d 

"''''('10 R I/IV III "'III 1"19 0111 J110 ",,,I'!IIII'I"'''tt "illV' .. 1 {. ~ <l 



4000 
4100 

42110 
4300 

4400 
4500 

4600 
4700 

-0,000 
'i100 

521110 
.,300 

.,400 
'i51110 

"f?00 
5701! 

6000 
6Ul0 

6200 
6300 

fJ0000000 1'1000~0\',1! 

!!001!1l000 "'0011111 

11111111 11111111 
11111111 11111111 

11111111 11111111 
11111111 11111111 

6/111/69 PALHI V141 

~H:H'IlV,fIlI'0 ('"''''H'l1flV, VIII "0 !'!!!? 0 0'0"'0~;H'" 

11111111 11111111 11111111 11111111 

11111111 11111111 11111111 11111111 
11111111 11111111 11111111 11111111 

11111111 11111111 11111111 11111111 
11111111 11111111 11111111 11111111 

6400 00001!000 00000000 0~~fIlHfIl!,!0 P0~00'0~0 00"001100 V"000000 
-6500 000!!0000 1'10000000 00~1!~0!,!0 '0P0V~0B 0000!'!0~0 M0000111 

t.600 
6700 

7000 
7100 

7200 
7300 

74110 
7500 

7Ml0 
7700 

("1,., (1 k1r1 ',:~" '" 

11111111 

11111111 
111111'1 

11111111 
11111111 

~00f1l"'.1"'" 

111111'1 

f 4 ~'II,,;, !I' ~/; i'-' t1 

11111111 

11111111 
11111111 

11111111 
11111 i" '" 

11111111 



IFOCAL 5/69 EOWAHI} TAFT 6/10/69 PALl'" Vl41 6-JUL-7'" 

AF 5256 M5 "''1167 
ALFi 5.313 NEG2 '5171 
AUZ 5.31'11 IIjt.GATt. 4451) 
ALFt 5.3iQ ONEP;> 0; 4 52 
AXIN f' 'lil'" ONEPT 'd~4 

!lETl '5277 PALG "':>4,: 
fH. T2 5.31112 PALGO .,1f>'7 
HEI>! .,305 PCH[CI\ "1'53 
HF 5261 POLxfl I> v) 1 3 
~UTTOH ~'Ii"7 PlflKUk 1>17:' 
C3 5572 PI "177 
(;5 ">567 PI? " 17,! 
C7 5564 PlOT "41.s 
C9 5':>61 PUPA 1 '11S 
CF ')264 PfWC f;! h 1 t'I 
COlT R fl132 PUSHA 4 ":)1.1 ~'> 

CU~'GU 1164 RI:.TURiII "5>1<) 
fJdCOf"<V ,)0;'1<1 Sf"< I" io 1 Vi 
DF 5267 SOflTJ 451,) 
DTOP 6576 STAHTL "476 
U~f<UR 4526 TP "S:13 
fRI/UR5 ? 7 ;\5 TPl <;4':>1 
EXI T2 54v'7 TSTEfiM 4'>65 
EXTAIJ 6S75 TwO ""7,> 
FATN <;,535 TwOPI <;174 
Fcns 5113 X <;j25 
FEXP 52(112 Xl <;4"j 
FIX 4452 X2 ., 1n 
FLAC ~1<J44 XSlJR '>.5:'11" 
FLOAT 443'" tl:.flGD ':>5,\0 
FLnG 5454 
FLTEHP 7545 
FLTONE 1573 
FNfG 5321 
FNTAflF ~571 
FSIN 5117. 
GETSGN 1045 
GO 5357 
Ll 5443 
L2 5440 
L3 5435 
L4 5432 
L5 5427 
L6 54?4 
L7 5421 
L6 5416 
LG?[ 5272 
LH,O 6562 
LIBGO 6577 
LIBLST 6555 
LIHRAR 6556 
LOGE.2 5446 



/fOCAL 5/69 ... {i)WAR8 TAB· 

ERRORS. OETEctEec 0 

LINKS GENERATEDl ~ 

RUN-TI"E: 4 SECONDS 

21<. CORE USED 



AF 169 1921 
AlF1 !Z1' 2H 
AlF2 Uh 2n! 
~lFi! 224. 27~ 
AXIN 41' 71 73 
HEll 20911 260 
"ET2 212# 267 
~lH 215# VII! 
~(F 171 19!:># 
;,01 TUM 3610 46 77 
(;3 389 4~'5# 

C5 307 4V<2~ 

[;7 385 3~~1/ 

t:9 384 39611 
t'F 166 198_ 
CNIR 4 III I< bY 74 
COMGU 3711 ')1) 

'lbCOI~V 4~1I hl 
IlF 164 l·'l u 

"TOP 76 1114 
I: Rf<OR 3311 66 .s?7 
,R"OR5 44# H4 
lXiT2 281 286# .s74 394 
fXTAH 7fIJ 81/1# 
f ATN 'II} 244# 
rcus 47 53 fioft 
f EXP 5 iii 14711 
fD 2611 1104 15~ 
flAC 29# 1H1 1112 
FLUAT 34. 346 .H5 
flOG 51 32511 
f l TEMP 3f1J# 241 3?1 
FLTOfloE 3111 242 3?<' 
f NEG 137 149 2?9# 232 246 
FNTAbF 35# 4t! ~~, 

rSiN ~2 9411 
(;ETSGN 23// \14 U.s 126 147 244 253 325 ,n2 
GO 255 262# 
11 31511 37" 
L2 312# 3611 
l3 30910 31>6 
L4 30611 31>4 
1.5 303# 31>2 
L6 30tU 3M! 
L 7 297. 3511 
Lo 29411 357 
It;2E 152 2114# 
L1HO 61111 82 
Li8GU 65 82# 
Lif<lST 61# 64 f5 
LibRAR 59 1>31/ 
lO('f2 318# 340 
.. ''> 39# 6t! 



--WUt ------ -91- 13J'--
fij[UT£ lit 8, 185 157 23\1 2112 286 

-tltt£flt -- ~tI. - ~!t-- sse - 355 
ONEPT HI 187 242. 251 257 

-PALG----- 13§ ---31-0' 
PALGO lU 134. 
PCHECK 115 1221 
POl)(R 32' 280 
P~RROR 72 &4' 
PI 111 13~ 143. 
PI2 90 124 1311. 
PlOT 138 2&4 29U 380 391 
POPA 28. 160 
PROC 43' 
PUSHA 27. 1~6 262 
RllURN 24# 96 184 190 287 289 370 
SN 25' 99 119 1;>1 1'5\-1 1113 247 2&6 343 
SOR1J 38t 63 
STARTL 336 343. 
TP 165 167 17111 173 174 176 241# 271 27t; 
TPl 3211 329 339 34\1 345 352 354 356 3'i':l 3f1 jld jh') j61 ~f.. 'I 

371 383 386 388 39\1 
TSTERH 42' 
TWO 177 2117. 
11l0PI till 109 140. 
)( 139 153 Hill 161 162 166 175 186 l~o '!;>;44 {_ 4 ~ t'J" t'j/j 10-,'1 

264 265 277 323 
Xl 323# 349 372 379 381 382 392 
x2 102 li18 111' 117 123 131 132 13':111 
XSQR 163 172 237# 266 269 273 275 
~ERGO 334 375# 



·.·.MJLJ 2111 Util2 UP1 HI1I3 11151 1!)92 18611 1874 19f1j1 1 'ttl. 
:ALlST 787# 844 . 1145 
MHilUT 1162 12221 

:ASK 1125 84 fill 855 
. AS~HUF 2892 2093 3186. 
A SI\ENU 21153, 2111111 
~SIlLS2 ;>1114 2794. .' 

ASKlST 21173 21174 2297. 
HL1ST 1145 1113. 
.TSH 202' 641 1146 
AXIN 69. 2511 295 298 912 917 918 933 1401 1405 ,..1'17 1465 ,,94 1;9!) 

1861 1865 11179 1884 1902 191i13 21164 
'XIJUT 79, 278 1361 1587 1557 1923 21128 2086 
"A(;~ 2511U 2592 2!:>95 
·,IH.t-l 24871 25011 
,·UL1 24116 24991 
,·UG2 ;>502 25HU 
,·llGIJr.v 141 2411 2433. 
"UfNU 241it "61.l 
><UfNuP 2591 2613. 
,'lJ~CAl 2444 • <'456 
.-[('1'" 212. ;>13." 
"UllOH 9 .. 281 2152 
. ·Uf klG 145 146 21'9 229 :<'122' t'129 
'·UfHUT 2063 ""66 2111'5 21192. 
.<UF Il 21'19. 294 911 931 1399 14"'" 1449 1464 1569 1590. 1597 
"Uf Sf "472$ 24112 25111 ;>543 
,uFTllP 20611 ;>1193' 

1:1<'10 6,.. 1514 1Y!'!:> 
<:i'<'li\ 7 ... 885 1691 1789 ;>658 2672 
,'2411 95' 914 2t-l711 24:>6 2439 
r2~3 2376 23115. 
1.21>11 9e. 2361 26011 
r 3~1!) 2207 2407 24121 
G4,s 217., 228,.. 
t:77f>o1' 3bl 3811 
r:Ck 127. 5611 11711 8113 16411 16<;2 1811 11125 19U 2",79 
cF!l.1l 2211 22871 
l.FkS 14'" 1313 14'111 1487 1489 
r:FkSx 241 2711 
CHAR 21f. 01113 56!) 594 641 655 944 1.,08 1076 ,"A5 , 247 1363 1444 1"16 

152' 1547 1548 1552 1605 1611 1631 1636 1644 1843 1114/j 2"51 2",811 2q,1 
2659 

CHIN 114 233 16;>" 16~4 1639 16411 2662 
clF 12" 16!)4 
t:HtlIN[ 2761 ?772 2782. 
CNlH 2"3' 13711 13113 1394 1396 1406 1793 1798 
COL 851 16U 
f:tllP 1999 2,113' 
f;OHkUT 251 271lf 
CUMItUI' 1431 2S7 21111 277 
t:UI'IlIN 143 1674' 
CO"GU 516 11t1 



eeMUT ,,, 
"$ fill'll 

COM"E" 58 .. 824 
-C"OllT 'JI 16161 1617 

COUTI'T 2"9 2U3. 
Cf'-tllNl 1 .. 8 211011 2~fl5 
CT5r 1962 1974, 
OSCOMY '11 14Z 2165. 22i9 
1I8LOOP 2212' 223i:! 
D8lEkH 22119. 22411 
UCONT 434 .... 2 4531 
OCOUNT 2463' 2511 252~ 
IJEBGSW 225. 2511 288 51'6 6:>2 842 818 922 lS61 15;>1 1531 ;>\162 
OECEKP 2167 2184 2185 2217 2223 2226 2227 ?236 223~ 'NIl51t 
OECIN1 2234 22801 
(l[CiNT 381 9115 228., 231119. 2313 2324 2344 ?347 2359 2363 
UECNUH 353 3M' 4!'it' 897 9i1i2 2235 23111 2315 2;H9 2,~25f. :>,)41 2.1'>3 2S'>7 ;> <7 ~ 

2373 2378 2395 ::>566 2567 ::>611! 
DECP Z"5. 903 2391 2526 2531 2571 
DECR 24161 2557 
DELETE 318 1359' 1412 1467 
OGRP 4211 .... 5 
UGHPl 4211f 468 
DIG 25114 2596. 
OIGsur 2472 318Z. 
nlGIl 2331. 2352 2350 2366 
DIGITS 24U 2413 2463 2464 2465 
fJlkECf 2681 26961 27t>1l 2771/) 2771:J 27"11 
1I1VCNT 2945 2967 2996. 31123 31127 
OHPSW 226, 253 15n 1534 1537 
00 4161 461' 1:J?2 
OOK 13741 1387 
DONE 1377 13911 
OOONE 425 4471 
ORAL 21138 284111 21147 2977 
OR ALP 2953 2977. 
ORECTR 26116 26971 
1lYLOOP 2946 29681 
OYSElQ 2947. 2966 
ECHO 1635. 2"O6 
ECHOLS 11461 1633 

--[Ctfp 2806 2008. 
[rop 2U' 
£rUN 1141 1226 124161 1246 
[fUN2 12 .... 1259. 
rfUH3 148 13211 
[fUN31 1461 1257 
[INPUT 2288 2l3U 
ELPAR 1166 1224 12411. 
END 145' 
[NOLN 1111# 309 
rNOT 146' 1 .... 8 
[NUH 1148 1225 12311 
[PAR 1187 12111 



EPAR2 1213 12511 
FHAS[ ij2ts 1444. 
~ kG 1466' 1476 
Fill 1451! 1464_ 
FRIl2 196 1762# 17114 
f RROt< 195_ 3H 4f\b 69'" 717 7?6 73J ~d 1,,41 117·, 1 17 7 1 II" 1Mh7 , 7. 

<'3<!,s <61\1 29~j .~09\1 .5131 
HH<OI<2 44<1 467 55., 577 91~ 1273 16Q9 1776. 
'-RkOk3 2<13 1~47 1777. 
FlikOl<4 2115 991 114<> 116'J 1 2"~ 12f6 13411l 177<1. 
f liRU"5 542 5 4 3 544 545 546 54d t7~1# ~)1l' 4 
'-I<V 1451" 1473 ?H1 
EkVX 1447 1455. 
f URI1 1159 117il# 
lHkMl 11;\" 1151/l# 
f. HI<M2 1177- 12"9 
,H liMN 114~ 1167. 
tVAL 3E5 692 1;>1 731 73" 8'5<; 967 1" 14 11~/" 1 ~r 0 1,,;:'r-'; ;">~I 1 6 ;... ,J ~\ '-I 

f VLN 34<1 3114# 
r X IT 17"'.s 1 7\'l1! 111 7, 
f. X IT J 1 n'H 
F xTI< 15<'7' 1551 
f l(1;P 394 395 41"5# 
fCONT 743. 771/) 
H.NU 756 7tl(,1# 
f[,'U.s 149Y 15115# 
, l"'OlN 179. 426 447 5"4 587 9t'll 13<;\1 
fl"'OI'l 1491/l# 15114 
FI"'PUT 142' 1255 
FIX 114# 386 4111 79<1 806 811 968 l~lb ')~17 ?1'·'.1 <',: ~-, ,! 
f I XC 30;:>2 3il3U 
FIXSGN ?ti'51# 26611 ;>tj 72 291il4 ;>9;>3 2936 
fLAC 1"'6# 764 l1Q6 1232 1237 ;>712 301tl 3Vl21/l '1,'21 ,'< 'II;? ":I -~ -;'~ V ,0( ~'lli I ,~/J t}.) 

FLACI'! 1"'7. 2171 2~42 ;:>443 2445 2499 2512 2"16 ? I'>' ?n?l ~o?o ;>076 ?~!,j ') ,":! 

2941 29113 3*'410 3i!J4 31H ~n8 3148 3149 '1 ~v, 
FLAC1 l~<I. 3t18 694 7 iii 16 754 1322 15114 21 9 '> ? f!~~ 3 ? ,,~.\ ')~~4 N69 ;4.)4 (-'. 

24 91 25166 27410 2742 27<;1 28~5 2812 ;?b16 2n44 ?~46 ?J';4 ?0'>9 ?b~J "/ .l!~ 

?9A2 2,tl6 3i!136 3070 3075 3080 3097 3129 31401 31"? , L 14 
f LAC2 11'91/ 976 1934 2249 . 225i1 2492 2494 2736 ?131;; ?dv:7 ?"41 ;>"43 Id61 t" .... c 

;:>689 2890 2943 29!!7 ;:>989 31137 307tl 31 00 31M:) 
FLAC3 11h 2245 2246 2495 2497 2732 2734 2t1"9 2d2'J ?d.~,:> ')t~ ~7 ?"RId ct1~'> /'''"'0 

297/tJ 2'190 2992 3038 3073 
fLA03 2184 219U 
FLAOU 2699 215U 
FLAOUR 2676 2679 26811 2M8 2690 2692/1 2713 
FLARt; 232 736 740 762 1153 13~3# 1331 
rLARGP 232_ 393 746 1154 1199 12"1 1233 1333 ·~143 
fLOIG 23984 2405 
FLOIV 27~2 2,3U 
FLGET 27r.3 270711 2753 2766 
FLi N5T 22<'9 ?f88' 
FLMUL 2701 28711' 
FL"OR 211115 2785. 



FlOAl 9U 142 ;>1I~2 2166 :5180 
FLOP 10U 26114 27116 3091 
flOI'll t 02. 2233 2236 2477 2478 2545 1'5'511 ;>551 2555 ;:0558 ?757 2677 211H 3."'" 
flOP1 103# ?t1l0 ;>20;2 2271 27:?3 2725 271)4 2863 2!lh3 ?~31 ;:O9"'5 21199 3<11\.5 3,f.01 
flOP? 104# ?t69 2241:1 2719 2721 ;:0673 2961 31:104 3 ,H" 6 
flOP3 105. 2166 ?244 2695 31:107 31111'9 
flOI'I< 1181 11t15 11911 1191 \192 1198, 12411 1245 1163 
FlOTt ?973 2975 297611 
fluUT ?39U 2473 
flOUTP ~473' <'~64 
flPOH <'696 3i1i!411 
FlPTE", 4fi6 L>2I1U 24611 
FlPUT 7704 2111" 
FlSUB ~7iltJ 275i1t1 
f LTEP1P ,~tJ89 3111 3112 31111 3142 3144 3145 3152 3157 3162 31113' 
~ LTEN 405 221:19# 24t'6 
flfO"'t:: 773 1124' 3127 
FlTPT ;.>631# 2856 2697 
f lUi< 73# 1916 11117 1925 19211 1937 1939 1944 214'1 
f LT i~H 221 271 111711 112611 1151 
FlXENU ;llf17 3123, 
FN~(;SW 62* 2466 24911 2542 2544 7546 2548 2556 2577 2582 <'585 2591 2716 i!7'" ;>743 2745 2!1f'4 2823 2653 2866 
f "'lJRM 2792 2111121 ;>tl31O ;>894 2978 
r"'lAKF 535, 1272 
FNlAbL 1271 1272 1471>' 
FOR 711. tl2il 
f UUTt'U 141# ll1H 211011 
f PHJP 396 41'6' 
f "NT 65 ?bb7, 266'1 2671 2674 2677 2681 2682 2717 2756 ,7776 27116 lOl3t '11'6 

S126 
f Pk",T ~537 2554 ;>!>6U 
fRAN 539 3.,5'" 
f RST 144 2112. 
FRS Tl< 7'1 <'120' 
FSl>N 536 311411 
f SUT 547 3129. 
rTXR 760 7711' 
FHS 741 1711# 
r;lG 344 341:1 3711 3711 
(,[Nfl 1546" 1564 
GETl 1512 1527 15421 1554 
GET3 1544 15511 
i,ETAIlG 712 b4Y 1I1l6' 
GETC 163. 2M' ,Sill 3H 376 558 567 592 693 tl71 .:,~t 1190; 9 III II ',I?." 

996 1 lllil 7 1"15 11111\tJ 1136 12<'2 1241 1341 1S62 1 ~ 7 v' ,,1 ' '/177 ;>",H /.,1 &t 

2332 
,;~ TLN 177. 2bll 41b 553 5!!~ 9111:1 1455 
,;ETVAt< 1193_ 1143 
,;lXIT .5511# 375 ,,(113 
(;FNU1 1035 1101>111# 
I,II'<C 2111. 10311 Hi4'1 
I,Ll ST 56.5 7113/1 



I Ur.E 278. 32\11 
lUI U 553' lf1J7 1123 
':,I<f' 1 ~T 192 1616# 1624 1625 
, ~1 lllHI 1III191! 
"~c 10311 10411" 
',S" 10:?3# 111139 
1,~4 111371 lItIb4 
i·S~j 1 II !:I 1:1 1i/!66# 
"n .. 81# 154!'> 1 !:I 5 II 1!'>61 
;, ns I A 355 3f>$# 
·,lLLll 834 211127. 

ll',!,ur 99# 1723 ~bU 264'" 2653 
"f' 21127 21133# 
,'f'1 131<6# 211J3 
" .. lAD 2635" 2657 261'<1 ?6f>2 
-'~lAlJ2 2639,. ?b44 ;>64b 
·SI,,(J 2642 2b52# 
IIjAH 251q !'>2i1 
n 6tl7. 1:11'1 
I!,Hlt< 262# 267 !:>;>.,. 5311 531 
,r, 2579 ;>!:>1I9# 26 .. 3 :?6"5 
'''''An'' 2"'63' 2796 
, i't'U~ 1697 171!l1 1734_ 1737 1741 18f1''' 
'f',Ut V 214# 9:?'" 1631/1 
II~b I 2"'76. 2799 
,I\LI"T 265 5?1l_ 
'N~i"T 341 3&.,. 
II,,'IJTX 2116 312,. \/84 
I ,.~ i!'N 2173 22f1J9 :>28b. 
I" T AIlL 23114# 7354 nil'; 
Ii';TA~K 856 "1144# 2\15b 
I t" I UU 2345 2346 ;>$4t! 2349 :>351* 2365 2369 
lidll<01 21179# 2794 279!'> 2797 27911 
if.llrlP 1153 lI!:Ib. 
11"41(" 896 91H 'It'''. 
If'<TNEG 2356 2361# 
lI'<fuUT ;>3411# 23511 23111 ;>4211 7425 
",1 PI H 2342 23/13# 
".1 ><I'T 611 161>4" 
J",TSUIl 2343 n54# 2361/1 23t.2 
iUhUr 73 1731 1732 1733 210911 lllt 
IUSW 21136 21139# 2"'47 2097 
IUVRL ?19tl 22821 
'''A~AC 2199 22(;1# 
l"fTN 275. 532 
I A ~ TLN 224# 1372 1411t! 151<1 1588 1591 
I A~TLJP 2i1"# 111111 1"17 1137 1183 11R4 1188 1193 12"'4 1 ~V'I< , <'1 " '2~1 12~3 1,'1 

1326 
I A~TV 219# 4116 11!l2b 11142 11148 105111 1452 1461l 1,99 1'119 
1 I ~RAH 627 ?124# 
I 1 "lNO 218t 297 .54'" 352 35b 3~9 364 372 444 '119 61'9 914 1456 14" 

1493 162'" 1711~ 17.,11 1t121/J 2417 24~3 
Ilsn 1:;06# 2!:>4 "';>1 9:?6 'I?] 



lIST6 U'U 264 265 937 9311 
LI STGO 927 '114. 
lNERR 367 ~69 374. 391d 
lPRTST 1911 1346' 13510 1354 1;S5') 
>;111111 1311# 
~·11 13h 1164 1173 13411 
r·'12 ;>466. <'!/!>!! 
.·13 167 771/1 
"137 1515 1'66. 
"14 29>13 2929. 
"2 96# U56 31711 
.. 2" b8 • H92 1"91! 2588 
"'24M 132# te17 
M27 2767 2771 2787/1 
,·'3 136. 51'14 1337 2221! 
.. 3il 2944 3i1l9 • 
"4 31147. 31161 
~4" 1553 1565. 
... 5 137l1r 135!! 2636 
"77 116. 1549 1695 
M8liEAK 1683' 1694 
"'CI( 1341 304 595 1364 1645 17411 
"UIG ;>394 :?413. 
"UIGIT <'46411 .. 538 
.. r 551<1. 642 
"rLT 135# 
MINUSA 61# 1445 
~O()HY 8311 ,116' 916 
"PlH 13H Hl66 
.·UL1I1iP ;>471" :?484· 2513 
"ULPLH <'61'1U 291111 29t16 291'111 2925 
"'UL Ttil 2166 2261# 2277 2471 
.. UlT2 22611# 2265 2273 ;>274 ·;>276 2470 
"UlT21 :>261 22791 
MUlT2P 24711. 2481 
I!AGSW 216_ 291d -'37 351 31\3 4;>2 4;>3 431 437 4"~ ,.,A"l 010; j'iA'I 
~'EGAC 112 2nld. 2746 
'[GATE 1111' 396 7'53 1324 221111 <,437 21114 21124 :>0">" ~!~9b :> j 7 .. .~,,~ 1 
t,lGOP 2718.- 2729 27'i1d 2632 
IIIEGOP1 2832# 2065 
"'[GSGN ;>4311 2438 
I~E"UIG 2174 2171. 2197 
","EXIT 2819 2023' 
,Wk2 2971 2'781 3042 
~ORC 2815 2821 21i25 2848. 
'OkENO ;>811 <'828, 
;,ol<r 27115 279211 
,JOTOIG 21811 2206' 
!'IRlOOP 2816' 2822 
"TnIT 11191 11194 Hl971 
'IITSTl 1089 11011' 
,TST2 1092 lUlU 

PNEIHC 734 1721 



OH[P 3103 3113 31:>7, 
OPNEXT 1144. 12:>7 12~b 1343 
OPTABl 1189 12211' 
OPTABS 1228 1296' 
OPTC 14:>8 211135. 
oPTC1 1997 ?"'1,2. 
OPT COL 1421 1\/\/11. 
[)PTOOP 1788,. 1 blO5 
uPTE 14l'3 211115" 
OPTI 1419 2036. 
uPTluN 833 2615" 2631 
l!PIK 1415 ;>6;>5" 
OPTlST 1569. 2611 2611! 
OPT" 1426 202U 
OPTH 1424 2 I!fti 6J11 
(lPTP 1418 19t19, 
"PTR 1416 ;>1>711 
fJPTR0 1715 1731# 1771 1795 HH'I1 j8'-3 
tlPTRET 1995 26211. 
uPTRI 1706 1711 1712 1716 173,s. 11!fl2 
fJPTRO 1132' 1756 17,,7 17611 1772 1111'4 
oPTS 1425 21111U 
OPTT 1417 1992110 
OPTTBl 1415. 26111 
OI'TTOO 17811 196U t 97.S 11/9,s 2"5\/ :>"'~3 
\lPITl 1963 1964 1"'''6 1967 196\/ 1"'716 1'172 1975_ 
(lPIX 1422 19911 
"PTX IT 1994# 21U'" 2,,"7 ;>1f19 :>;037 
OUT 172 16U' 16"" 
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