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7T160Gnod2s

5160000000 x
DEp00naty

7110001328 5 o
B1a0ll0i0y

216000000 ¥

0vaa 0@@@w4'§

%
A r 2 f G
CHRLLERL

2
CALLFX3

Ra. CONP
§MLGG@

e@@%ﬂ
,?ML@@,

s
yw
)i o
>;¢ S ?

HaExfs

A8
e »NI?Eﬁé

sx7  ATei0aoB
Lxe 3

ax?

Lt ia
sxe X1
BXE  Ap#eXT
SAD 3
Jp

AcTIon

Sxi Xl ~
LXU 18

29 ApPR 70

00:00300

.o @aTHRN AL Tzom wﬁﬂ CQNQITIO% QECGGMVZER

e CGETURN 4CTTION

* RETUBN=ETATE

sTATE FoR

es RETURN

% sETusN arvlan

 MINUS SIGN
FOR B*K

s FAR

% SUB=0PCODE FOR BY*
# POSITION SAVED J"REGISTER

# RETURN=ACTION

# RETURN=ACTION
# LEFT OPERAND OF EUUATE
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ACTInONS
nnlebz
n0l2sq
nnl2ss
nnlase
nnigshsg
n0lese

a0LlZsy

n0l2eq

n0ig6]

T340

12anl
H1eulo0u0n X '
0200000675

2ni1eé
7180001374 *
12661
216U000000 X

u2ouln0e7s o

U3000p12%4
t2pllnldey «

S1600galoy
73770

7160001330

2074
172667
83140000000
u2oU000eTT +

bosd777774

53110000000

€

»e

caif LeXa

3

>
.
£
¥
5

AL LE AT

é 5o
CALLEXS

L

BX& ApexX1
SAe ReEXPR
JP INITEXPR
AC

ek

IoN

LXi 18
SX SPITS

R ¢ N ¢ R S

BX

T

ol o oA

LT ise18
BAE  AGeAT
SA6 RsEXPR

JP INITEx?

AcTION
SAS A5}

es GET FORCE FLAG

YCE FLAG = 4 YESs

29 APR 70

s RETURN s;eTianN To INVERT RESULY

ee BACK UP OVER MINUS SIGN

00:00300

PAGE NO, 35

es SAVE I=y INDICATOR FOR POSSIBLE BREG LATER
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ACTIONS
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QC?E@X
n0i301
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fame 3
[
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-
RV

<
=
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L e
]

001304

00830g
noldug

00430g
00l30a
n0i307
001319
001311

noidlp

nol313

L@Uﬂlﬁ«% £
‘ TP7700L1000
G2ou0n124e +

7110001208
7277002000

o Iy A 1 oD e
4 By b [g -
¥ ¢wwl“-‘ P

®160n0a0a0 X
02000a0678 «

Blevlonlon x
0200000677 &

56250
55321 '
73330
o 1o022
1313000023 =+

so COOLATY TORENS 1nTU TEXT FILE

CALLEXLO

AR S

i
s.; m&_%ﬁ"ﬁ A LW\

29 APR T0 00:00300

A”TLQN
5&? &?01@&,

JP CALLERPR

SAS  ASej .. Bals HINUS STGN
1\}%
& Ch LEXLE AUST UD CaLtbals
caLLEXia
2 A
~ila |

® #® A @?TL ¢N
#
HELDS ' )

% POSITION JenEGISTER

b ?““Eﬁ Kﬁﬁffgﬁi?%

e g B

es MAXTHMUM 5] 413 g%w@
%
ﬁf:‘ 5’*‘{}1@%
. R s
KELeRp

18418
X&*R?
MPK ® QEY@‘;{» &C’?}:“u E:@ﬁ” “‘%Jﬂﬁ‘ﬁ ?‘;";‘;{:ES&{’:;

JK

EXPR ¢ VALUE

BX¢ X2 | S e
NZ A3sEenEL # ERROm: MUST BE ABSOLUTE
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ACTIONS

n0l314

p0lals

noldle
n0l317
n0idz2g

gni321
noid2l

p0ldzp
a0idz2a

001324

n0l334

n0i33s

0332000032 .

£11¢2
7331n
EN A cY-2
21iég
(33u0p0U33 »
0327001317
loguo
12712
51000600347
LL70000521 «
0200000000

54551

U260001307 «

1501¢
211V ‘
K22l 777771
t420000627 &
5100000335

e» COOLATU TOKENS TNTO TEXT FILE

NG
AX 1
SX3
IKU
AX1
k@
PL.
Bxe
JKY Bx7
S40
&7

JP

JKEeR] A

e
Bx7
SK®

e

wEslUpE2

RESUME

AX1
MY D

Bx@
AX4
sbe
ZR

SAU

' LoN

K29E o TRUNC
18

X1

X3=X2

is

KOsEe TRUNCS
Ale K1

X0

Alexz

B4 SEMT

SML 0P
SP15

ATeRY
ATexy
50

A
YREXPRO

Aleb
B2,SM_00P
B4AINe,

29 APR 70 00:00%00

% ERRORt MUST BE POSITIVE
# LENGTH OF EXPR
os MAXTMUM VALUE PERMISSIBLE

«s SAVED INSTRUCTION

o+ ERRAR! TOO LARGE

% COMBLEMENT FLAG NOT SET

«o COMPLEMENT OF gXPr 3 vALUE

e ADVANCE TOREN 2O0INvES
* OPCODE

ss MAXTMUM SIZE

SINCE UKExpmro DOEg wNOT

# OPCORE
e MAXTHUM SIZE OF LXPR
@ COMPLEMENT FLAG

o ADVANCE TOxEN POINTERs JKExERO DoEs NOT DO IT

os SAYED INSTRUCTION

WE 4RE BEFQRE [+ {BREGYXREGVARES)?

® &

SraYED 1nSTRUCT TON

es Iwd INDICATOR

ve SKELETON INCREMENT INSTRUCTION

"INDEX REG 1S & B=REG, WE ARE IN RIGHT STATE
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ACTIONS

n0l33s

nold3y

n0l340

npl34y
n0i34z

n6l3den

n0i34e

00i3ag

n0idés

p0i347

nthidbg

60l3%p
001354
0013583
001354
00135
001356
001357

n0i36n

e Rew ]
Yoo ot
Wi

o e }

0720000027 »

| 5106000333
GZpllo0bzy «+
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«173001342 *
gn@@q&uﬁe X
Hig000000p X

%130000000 X
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el

u
fasd
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"é
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20opl4
20453
0335001347 +

i37i0
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g
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3

12747
bewgl
 pEtinotosnl ¢
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12793

% ey e
I

6170000621 o
LA e P e :
020n0b0000 ¥

12974

AL 0p013RY ¢
Ceollnolln =
5110000000 ¢

(314
.5
iR
Foroll

b2pllgob2y «

5110000000 X
BE20100000¢0

£11€2
7371n

6170001357 «

oo cOOLATU TORENS tnTO TEXT FILE

.
RESUMES

atelUuwEss

SPTTI R

#* ‘
sP1T2
%%

SPTT=

NG

Sav
N1

H2¢SM; OOP

B4XINg
Swuaam

&?

cTion
%1
7

B UME 44
S

?uﬁ@%
%@@&V@Q
AR

1
Sas
o 3 1
SRV

JF

Ki+0
SsL.oog

ESCAPE SPITY

ESCAPE
Axl
sx7
SB7T

18
,xx;,
SPIT1m

LI
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INDFX 1S AN A-REG

INDFX 18 X=REG

SaVE- COND INSTRUCTIONS
FORCE UPPER

LEFT JUSTIFY DO~FLRG BIT

e
e Ta

COMBINE OPpODE WITW CUBRENT

IF mo=8g¢

¢ BLOCK
¢ Yapuk

SUR=UpCHDE

;n@zT'vug?wu@?x@M

STATE

UP TOKEN PoINTER

# SAVEDPD INSTRUCTION

JUME TNSTRUET 0N

00100100 PAGE NOe 38
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es COOLAIVU TOKENS InTO TEXT FILE

ACTTONS:
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526l0p06000
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436nl )
13262
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nol4u3 10622
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k)

S ¢

-
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3
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s
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"
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g
B

]

sP17m

SPTITY1A

Jp SP3g

ESCAPE JFLD3

1
X2

LY
X31SPITI1A

# SUB=aPCORE FOR %J*Be

29 APR 70
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aCT10nNg

nni40a
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p0l4le
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nolalo

004l
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pod&ly
p0i4l3
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l2771
617000085L <
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0 R
IRl
)
o
5

B % e
i¥i
oy .
P
5w

J

AZ el
%5%ﬁagymﬁ
AT¢#1l36008
SMLOOE

ESCAPE
She

@t
O

P

oo o P
Lot

N
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-
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=

B
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i

Kes0
¥

SPITiza

29 APR 70

001003500 PAGE NO. 40

es GET THE VALUE wORD OF & NUMBER TOKEN
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NozXG
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OPEPATORS FOR bprESSlON EQALQA?OR

noléls
no0l4ls
00l4ls

00d4lg

polé4li7

pol42o

00i62y

00i42q
00iseg
ooi42e
001427
p0i&3o

p0i4sdy
poie3dz

001435

56150 .
57251
1&711”

24720
U3020p1l4l e
43701
13272

loree .
67551 |
5178777776
Uez2t0o0l0g

4
0312000004

02200

.
=6

000

5190
14711 -
54710 ,
N 27281
(30001425
43701

e+ COOLAIU TORENS INTU TEXT FILE

oPRTRD
MInUg

MInNUgl

#®
WOT

NOTI

&

a00

%é .
SUR

SﬁV
JP

apRTe
‘~”\

Qﬁ’
Bx7
sa7
SAE

VAN

MX7

BS~R1

1l

X29ADD

29 APR 70 00100300 PAGE NOs 41

# UNARY =

# VALUE
# BLOCK

COMPLEMENTED VALUE
IF &uSs DO NOT cOFPLEHENT BASE BLOCK

o

# UNARY NEGATIGN

# ERBOR: OPERsND ~UST BE ABSLOUTE
% OPERAND WAS #THY

§‘§Tﬁﬁﬁ'ﬁES@&?‘¥@a§§

BE SAME
DIFFER

REGE 8L 00ks MuST
Rt SIGNS muUsT

GFyaLUEg

# COMP_EMENT R VAILVE

.o R OPERAND IS ABS, DO NOT COMPLEMENT RBLOCK




ASSMHLW .e

COOLATU TORKENS 7

OPERATARS FOR EXpREgSIOM FVALUA oRr

aonl43de

00437
nnlédy

polés)

aoléez

n0i%4a3

n0léée

008445
001446

n0lésr

i3

noL%

n0l45]

pni4se

001¢5g
n01é455

nolase

001457

isfey
54720
0200001425 +

©614000144¢ «

56150 _

57357
6188777774

2400000008
ZT4UE
zl2s4
Zr7nd
27201
1160
27107

0137
a0T24
30137
E6z02
2610
201
43016
el
1281w

&17U00l463 +
C14U0p1456 «
0200001440 +
7700l
Al40n00074
) 13777
20201}
15424
2n07nl

MTO TEXT FILE

&
mihh T

W 3
CHE TeM

CHKTEMY

CHETRM2

AR
M Ty

DIv
DIyMAD

nIvMaDl

DIVMADE

Bx7

SA(
JF

OpPRTR
Sp4
sA&

585
she

oPRTR
s87
sB4%
N
SxU
SE4
BX7
LX&
B4
LX7

KisCHrTRMY
=53

A2eCHreTRMZ

"K3
B4
A2
@%

@EVI
BIyMOny
CHKTRwm
=81

&g
KT=XT

l

-X0#XD

i

29 APR 70

# TOGGLE RLOCk SIGN

&
% R VALYE
# R BLOCK
& POP STAaCK
o L v%*UE

ABSOLUTE

# §IGN ®» PrODUCT
® o/

BOTH @@E%ﬁwwg i

%

00¢00:00

/ BND MOD MysT

# GET ABS(R)+ ABS(L)y SIGN IN X1s Xps AND X3

*i"? ==}

SHIFT cOUNT

# REMAINDER

# DIVIDEND

# HIGH BIT OF Mg,,s
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ASSMBIR ee COOLATU TOKENS 7nTO TEXT FILE
OPERATARS FOR EXPREQSION EVaLUATOR

001460

00146

nol4bp

n0i4eq

001464
0cibs4

0061465
ﬁ{",.’,, l@ﬁ
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0c:i%7a

00147y
00lé7s

004473

001474
00léTe

0047y

n0i47g
00i476

001477

001560
0015060

12774
37471
11202 '
| 6164777776
0334001462 + -

16220
10744

0540001457 4

‘ 0270000000
3732 |

G6TES
0220000000

5L7U001%65
0209001458
563120

0220000030

G1400014%77 »
0200001470
13721
56750
0220000000

©1400012064 «

DIyMaD3

nIivi

#*

LT

KT+Xa

XTex1

X0#x2
EIT R

x4
ﬁégDEQMGDa

X Agwyy
ar  Bg
i ¥4

OPRTR

X4sDIVMOD3
={O+Y2

29 APR 70 003100100 PAGE NOe 43

# eee TO LOW POSITION OF AC

# AC = DIVISOR |

# CLEAR LOW BIT OF Mg

& WILL NOT DIVIDE

. % SET LOW RIT
# NEW aC

# STGN % QUOTIENT

% DOUBLE BKSLgH

# L OPERAND
CIVIDEND

% iGN OF # pERAINDER

KOS MUST BE TN ABS SLpCK

% ERRO%! OBEF




ASSHELR we COOLATD TOKENS TnTU TEXT FILE
OPERATORS FOR EXPRE=SION EyalUATOR

001507

001502

00;593
00i50,

00150g

00l5le

nolbl

41

00451k

p0ib17

001520

p0ib2y

nolbep

bep50
57451
6158777774
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. 54739
033170000%s »
0240000000

0324001508

767
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A
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56750

aV4001E 1S

0220000000

6140001520 «
pRon0GU150]1
37412
0334001521 +
' T6Tig
26750
0220000000

6140001523 +

CHERFL

.
&
P T

@y

-

NG
sx7
saf
JP

OPRTR

SB4

& s RIE
Ijﬁiv
BS
Be

5o

29 APR 70 00500100 PAGE NOe 644

R VAL UE
R BLOCK
L vALUE
L BLOCK

ERRORY BLOCKS Or S5IGNS DIFFeR

B =t
b

Frise

TRUE

FALSE:
TRUE

L =R
FALSE
TRUE
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02000013501 JP CHKRE(
001523 37421 6T1 IX4  A2=X1 #R - L
0324001524 + PL ReyGTo # FALSFE
| Te7lo sx7 Bl @ TRUE
00i524 56750 GT2 sa?  Bs
0220000000 } JP B2
LIT OPRTR
:
00l52g LERN OPRTR
, H .
p0is2s EEp neRTe
» #
00i525 CONCAT O

001525 217077777e s&7 =} es NOT ¥YET 1HMpLEMENTERV



ASSMALR

STRING, LINF STATEMENT pROepSSING

anlo2e
nold27

006153¢

p0is3,

6222777767 ,
Se5el
, 10660
5160000000 X
20670
12665

0702050000 X

. 5110000085
0361001542 & o

@@gﬁ@§l%?@

SPITSTR

)
T
%
~4
)
3

2]
ks
iy
o]
3
S

go i o °F o
SR

A
B
R
%

XSqB
ASeR1

%0
SVQ$W$?
Sove

K Xg
SPETRY
SPETRS
A5+51

ig

Bzwg
B2e50. 35
SVeSPaT
Alss5PeTRS
B2eSPsTRS
Beeml

®3

%g“gi
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ASCIIeR

B Qulymer

P

29 APR 70 00:00100 PAGE NO. 46

NUMBER OF CHARS IN STRING
FIRST WORD OF STRING
SAVED sTrING/LINE FLAG

= %

@ NO Cr NEEDED
& NO ROOM THIS WORD FOR CR
& CHAR COUNT w 7

-

CLCHAR FUUNT = i & 7



ASSMRLR ee COOLATU TOKENS THTO TEXT FILE T e e e

DATA AREA

EaT ANTERS 9 CWDESCR
EAT FORCE
EAT nDWFIL

EAT ReCONDIRIEXPRReSO '
EAT SDeEXPRSDe IFD09SD e SYMT
EAT 5P18,8P304SP60
EAT aTARE 8 TARL¢STARND,STARP

: SV SPSTs TOKENTZ
n0lS43

437 SYualLs




ACTTONG

ADD

ADD3
AFTaMIN
A?TQMINE
AFTRMING
AFTRSTAR
AFTRSTR
AND
AND]
AgCTIOR
RACKUPF
R4ARXK]
BaARXURK
R4A TN
R4 AnREB
R4anRB1
BgAOX
RaBTINC
R4B
B4BK
B4ROOL
Qamwwh
R4BORKA
R4BORKI
B4Boms
B4BREG
R4ByY
B4CoNU
R4CONUAS
B4EsE
B4FqOoHLA
R4L ARROW

0uon®2]

Go14és
@001@@

0@@@025
Qﬂﬁgﬁ4@

Guﬁw036
otop3lz
0000&4)
000p322

0G00R6)

0U0ne4s
0U00247
04iGok37
0U0pUln

vo cOOLATIL TOKENS THTO TEXT FILE
SYMBOLIC REFERENCE TABLE

PRAGRAM# 10=00052y

10=00065s
10=00076
1n=0011@
11““@1?59
ﬁimoﬁiﬁv
11=n0153,
&Hwﬁ@?“aﬁ
w?wﬁ@x?m@
l?”u@a@?@
1200224,
Tﬁméﬁw 36
&u“nwa@?®
13m0 0265,
%@nn@??wﬁ
I@w Q%EQQ

15 ﬁﬁQSﬁﬁg
gwwﬁw%w&@
1%”H@$21®
¢%”ﬁ@ 3
@*”;i%géﬁ
1o=a0072
i%Wﬁ@37®
5**;%&1

Tgﬁ@ﬁﬁﬁ%
PunGRaMe

QQQL%(HN
B e GR AM%E

PrOGRAMS

1?*ﬁ@E339
1e=0 @&B@s
Eéwgﬁ %&

&ﬂ'ﬂﬂifis
lﬂ”ﬂﬁﬂ%%
lg”M03¢S,
16=n0311
34=01240
1600424
10=00087
3=00002
C10=06055
1000053

(PAGrneOPATIoN)

10-00053,
lOnOOOﬁﬁg
&9-001609
10.00114,
i1.00126,
llugﬁiéeﬁ
11,00554,
$1.00165,
&gw@@&??g

&& 0211

lmm 0236,
ﬂé@@@ BW?
ngg@aﬂ )
300267,
GGQ&G@@
E%M@@3r
l%,}@SGW
00353,
$u$g@3ﬁ?,
16.00403,
3% Y-
%%,a1&35ﬁ
ble0lézy

$0=01%4]

1Ten0535,
16004360

10&0@1&29

1Tm0560

1000054

1000054
10=00067
10=00101

10=001160

11=00130,
11=00141,
31'@@1559
11=00166,
1200200,

12=00212y

12m00227s
12200240,

13-20253,
1300270,
14m00310,
1600326,
18=00342,
1500354,
15m00370,
1600408,

4Z=01436

17=00537s
16=206440y

10=00106
1500347,

18=008576

10=00065
1000070+
1000102

1100117y

11-00131,
1&»@@142?
liﬂ@@l%@’
1100170,
12&@02@1§

12-00214y

1250230,
IZQQﬁﬁéi?
13.00254,
13&@@2?29
l@a@ﬂSll!
14.00327,
15&@@3%3'
15.00385,
1500372,
Eﬁm@&&@?ﬁ

10=00056,
1000071,
10=00104,

11=00120,-

11=00132,
11-00144,
11-00157,
12%@@1719
12=00802,
12=00215,
j2e00231,
12=002642,
1300255,
13=002874,
14=00313,

14m00331,

15m00345,
ism@@3ﬁ6@
1%,@@4749
16=00%10,

29 APR 70

10=00087
1000072,
10=00108,

11=00121,

11»00133,
11=00145,
llmﬂﬁlﬁap
1200172
12=00203,

12002169

12m00232,
12~00243,
13w@hgb%,
1300275,
1%@@@315&
14=00333,
15=00345,
15n@@3§?9
15=00375,
16=(0412,

17=005410 17=00543y 1700545

1600642

10=00111

15-00350s 15=00351, 15=00352

00300100

1000060,
10~00073,
10=00106,
11=00122,
11*00134!
11-00147,
llqnglélg
12=00173,
12=006204,
12=00217,
129@@f339
lgmﬂﬁaﬁéﬁ
13”0@&&3@
1*«@@27&.
1@%&@317,
14w00334,
Lgﬂﬂﬂgg?g
%%m@ﬁﬁﬁ@,
;5“@@3?é9
1600414,

“PAGE’ NO.

16'00063!
19*0007#’
10001109

1100123,

11n00135,
Il»QOISQ:
1100162,
Iam60174q
12%0&?@5!

12«00220,

12Q003341
13-00245,
13#@&@629
1300300,
1@~Q03?1|
l§m°ﬁ3501
159093629
1500377,
l&maﬂélﬁq

48

10=00064,
10=00075,
Iﬂwﬂ01111
11=00124%,
11-00136
11w30151y
11=00163,
xawon175.
12=00206,
123ﬁ6222.
12=00235,
13=00246,
13=00264,
13»00302,
14”00323’
14200336,
l5w003514
15=00364,
15=00400,
l6”0ﬂ417'



ASSMBIR

SYMBOLIc REFERENCE TABu&

B4l aRWE

R&ME T A
B4OpRIND

B4OpRTR
BeREG
B4RpLB
ReRELA
BaeRFL 4
B4SEML

B4gFTUPK
FaSTMT

B4sSTR
BaTHEN
ReXTNC
BaX
Rg XK

gﬂi;}&{")@ﬁ
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