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By LoP / }28?—2.3"!‘ LMP A ﬁwes
- BT
A) DEe —~ / ‘)‘ﬂ,’/rlo/l'él
8, DEC — 7/ wylhi z\c,aw(
CTR, HWERX O / Ccoynler
E4D -
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ln =i e sl WM inp PYOGTSAvA s QXQC.U%L%: NVAISIANTY,
I , - P Hee
TR i i A 7 ’A} T f n AR . } o
C.H . S Je e Lr The pi Fiawm 15 exeevled 25}3;m
T"‘"‘T“'\i\ } s Les 1 ;"T ~ /}J * L e y
Stariing from iocehon (jpo)y, localion 7R will be
\]ir\-\/‘p \AAAA% ,..' r\..nj \'f' N ) ¢ ,‘%»Q s} t
NEYEMEniest  aha Wil meT veach O dahl 1T 1s
R !nA? ,\ié . _ Lt ! / . ¢
e e we wles) = 45,53, Times al whien Time
Will Yezeh © aazin, ’
] P vl . X
Ve weed To tmtahig TR aw PRIy
LDA  HBR
sTA  CTR
CLA
-4 D
6/-""
() \;'l F
r{“%‘(aM
NBR Dec -%§
C’.Ti?) HEX O
P, HEX O
3 v e v M ' ii ' i
616 Mulhplicand (5 mihally w iscation XL. Will be sfaﬁ'd
t‘&-t ME’) KH (‘»ﬁh‘c—‘“ has ?era 'V%\T\A”\/\ T"}Q

Prodch Wi ! w»\‘ram TWo !ocanows PL anel PH
(mma-ily 56&”0). Multipl ley 1¢ W loecafipu Y. CTR=-16

LOP  CLE - |
LDA Y same 25 beguwwmg of
CIR PrOﬁi’&wsl\'m Table &-1y
sTA Y 1
SZE
RBUN ONE
BuNn ZRO |
ONE, LpA XL T .
’ AbD PL Dyuble - precisum gg’o{
< T4
,,.TA PL P& X+ P
CLA
ADD XH N
i w Table 6-15
Apb PH
ST P H
cLE _
—_—

R .
“Owhimyod

mext, Page
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ZRO‘) EDA XL } ,D&GE{*Q*?{Q’;'SF\”
CIL@ | i 7 ! '/” N/
ol - shift  AKH+ XL
sTA XL jeft- sy
L DA XH
T
sTA XH _I
ISz CTR Repear 1l Tiwes
8(/'/\] LG‘D
HLT o
G-17 -
) ’ ' 2t Lo o ! Lo
TC wulliplier 1s vegalive Take The 25 cowmpiement
/S

wollipliar aud wolliplicand and thew proceed as
v Table &-1% (with CTR==7),

I
Elow- Chart @ | sfart
CTR &7
P e D,

Plus /. : L
Y C’.}’leck 5l3v~, 59»{ \Mu”gphe_r

]
\I;miws

| Yé-Yﬂ QJS CD“*Q%Q\MQW& \mum%[!é{

Xe— ;(—’1‘! ;1,5 CO\M?“Q‘MQ\A”E ml)HleEf_an

I
V]
Pmceeoz" as W

Table é—/l/;

P
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T fexw 2 Aovbledpremapk
! Vm o, AjL ~f ANiﬁ .i
CLE Q'S CompEwent Iy S-J-J/?m?».—-?d
N 4o R
~ A . S ) '
CMA 4 1's complewment s
C [ IV T IV SN
I i\‘ C TOTWA LS ANl 4 d-‘-”deﬁ’, oy Q..‘
ADD AL T
Fad
S “A)‘ cCL -1 R N ’ . L i
o - o Thug BL is complemenTen
save [ LA f o
Yy CTL 2vol aremenies wnile
- ) | —/ TP : : - v/
| &7/ P 1S Yo D\,\\‘f CL\.VAQQQ'&A&{T A,
L.DA OH o
~ Wt !:‘ — AN o £
ADD AN

Bdaj earvy > ADD TMP Ca‘{ry -Frow\ B u)f«ii\f, BH
sTA CH I aow\p‘\ewe/uréﬁl.
BT
- TMP) pEx O
. | _y
? . I AW 7
6-19 52,:’7;@8! = xg’«—xa =[(xy" {(X¥) ]

| DA '\\’A | AND TMP
cCHA C.MA
AND X s7h Z

cMA ' WL T
STA THP

LpA X % _
CHA AE -
anD Y “)

cHA THP,

4

-

¢
/

LDA X
cCLE
eTL

Ve o}

SLE ,

) 5 pA

. e .
%5,\; UEJ,"«T Q\/_ﬂ \

/
|
ONE, snA i ' \
BuN OVF oK,
=X, WLT
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B5A  SUR

AEX  123Y% S binahens
HEX 4321 /ywvend
HE X O /:)-';y"%. ouco.

2

S“
7\)

- Callwg Program

BsA cMP
Hex 100 fshivhug adokess
DEC 32 /nwmber of words

Subyou fne

CHP) Hex ©O
LDA CMP L
sTA PTR
TszZ. CMP
LDA CMP I
L-23 cRy, HEx ©
- CIR
IR
ATR
IR
BuN CRY I
6-24
LDA ADS
STA PTR
LDA N8R
sTA CTR
LoP BsSA - "";\42 /wbrpﬂLw Table. 6-20
STA PTR
rsz PTR
rsz CTR

3’ :
SvbyoLlis

-
t

LDA SOR L
CMA
NC
TS 72 SJUB
AbD SUB T
Isz2 svi
5TA Sufz 1
C MA
TNE
SsTA CTR
LOP, LDA PTR T
CHA
sTA PTR I
I57Z PTR
Isz CITR
BuN LoP
Is?7 CMP
puNn cMP I
PTR> —
CTR, ——
Ac
HEx
r“"‘"\

0:1!acla\uo o79¢C

\W%kﬁwocm|

BN LoOP

RET
ADS, HEx HOO
PTR, HEX o
NRR . DEC —SI2
CTR . HEX O
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3
i

(

K?

™

b

N

L DA WEeD
AND Msi
STA 2 H!
LDA WRD
N . 3 -~
AwD MS2
CLE
- o ./ '
R A SRS ,/'?bbmf,"]/‘#e/é
A A
smft right
2iaht Wwmo
L, J" 2

, ¢Text

& }

—_— \Ey —
VT Bia YA 5 ]
[-Lnil1z2lize mewmory

s !‘Ol‘n 4 f
|  buffer |

N

%Lozd wext dovble.
icharacter frowm buffer
5 !H’i’o AC

A

e with

< ™A [
D7 A CHZ
HLT
i [ v op— .
\A_}ﬁ:j\ HEY —
7
~ 14 } _
CHi, HEX
C—'r—i?) HEX —
MSL, HEX 0OFF
- &) # [l g g
}»45:2\’ HEX FEO00
et e

;gaa’ Aouble
charachter 29am

1] |

AND Ac wifh
HEX FFoO
¥
Cowmpare Ac wilh
HEX ODop

k. s e mmra s s .

AND
HEX 00%F
o2
tompare Ac wifh
REX oood

no

L —
-—.-__‘J

4(53?\
%
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Locaton  Hex code
200 321% SRV, STA SAC
201 7080 CIR
202 2214 STA 5%
2073 F200 SXKL
ROY Y4209 RyN NXT
205 FE0O TNP
2006 Fuou OJT
zo7 BRIS STA PTI I
208 6215 _ IszZ P
2048 FIp0 NXT,  sKo
20C FUuoo BUT
20k . TecYp cTL
A1 0 A2 13 LDA SAC
201 FOgEO IDt\\‘ e
212 £ 000 BUN ZRD T .
213 OO0 00D SP:C) —
214 o000 SE, -
215 0000 PTI,
21, O H 00 png -
6-2.3
SRV, STA SAC NXT, LDA MoD
. CIR E : 57 A
STA -
,_[';A MOD  /cheek HoD © . BuN ERT
CMA 52(\”(‘.6( 3SKo -
6ZA ) OU]?U'é B(),“J E)(T
s KT T Y Service 1eyjee OUT
’ ’ ' .
g_;g NX mput - TsZ PT2
ovT 'DQWCE EXT  cowtinve as
sTA PTIL ’ m Table 4-23
1872 PTI

BUN EXT / MDD+ 0
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™
it
>
O
—|
1
A
~

A

. H ' » sy i;,_ H *r;;‘
mie{oplocesssf 15 2 small size CPU (oupoles oA s hp)

o

\/\‘—» - | 4 ) - A y " s * £ an J".‘
PMucropivgiam |s a ;’*’ﬁ:)'j{a';"“f"* for a stquence o4 mielooperahion

A

(]
; + i : N s N Pt H
The control unit of a wiCtopincessor ean be hardwired or
! i i N '
wmitYp Pfaf) (Q_W\.W\G_D(} r/&pév\c«'mq en The SPG?_U.{—iL G’{?ﬁ(?*ﬂ,,
1 . \P ~ s l——/ H ’; V
A v-r\\.m,epr;}%vzmwﬁegf COMOUIeYy 65 weT have B be 2
mitropoce 5501,
-z
o b \ N g AR 3 AR A -I,q.;./v .. _’/: - a 'iL e
FATAWNER COWWD], Dy “C fIntione, «ve 2 dve onlaly a
PONE SR
O D \MQ_W\MY,

7-

———————

W)

.

- . 4 v A : = .
Micyomn sTfa)ulow— 27 ms\wﬁow shreel w Ca.ﬂ_fnl :;MMM}/,
:’Wie,\'op{[;g(a_w\— d segvonee 0{ m:'cmiméji?uc:jféws, |

AV ., i v
VUeYo eode - Same an MITOPTO4 W

7-4
40 12 40 lo 4D
A Sequencey| | CAR ROM || aTp Miefo- |
—] > 71 Yegishy | :
A | ji . opeyatons
- A l A
Clock 1 £l - | T
Cloele 2
50 ns 50 - SOns 5Pns S5Dus
CLQE} i 1 ) ’. )
C:r)ti{&__
K A
| _! | |
Lreqvency of each clocl ’ 1/
$ ¥ mee—p = /000 b A
quenct oy 100 %10 J00 710 =10 MIH;

I{ the d2Ta re?;'s/lor /s fewmpved  we ean vse a

Single. phase chek Dk 2 ‘(reqc}ency of %i//fﬁ =)L} ng
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VAR e o f' . S SN ‘
, 6 10 /b =232 Lits
2 Selecl | Addvezs M{Cl%@’»@fgﬁmﬂ
) ;L
(b) 4 bils
(e Z. bils
7-6
A L . /2 .
Cewtrol memory =2 < Qb
NS ’
i?’:) b X i‘)\‘\_é—
flg 12 hhile
(©) 12 wolhglevers, each ¢f si3¢ 4-fo-1 line
S ;
7-1
/N ovotopy =3
(b o1otiog =44
Vi =40
(©) otivioop D
7-3 / .
oF tocle = (bl
N XXX X x
Contyo \___\Mew‘}f {)Glxx RRR X '00 &
addess =i bk g
7-9
7> ) —
. 10 . W
—_—J A Y i
/np()fs i SR S— /“ L
| RoM ed fpls
PYD waf 2)4‘{

<

The RDM esan be ?{ogz’amweé{ lo
clesived addyess fn a f‘fyew wpvl

,}["1 WA -}L}e \v\ CTY V’CT'/H/‘

7-10

——

EThey My I'TfPL 2xevs 'ﬂ\ref.-— sfzfe 74 !es ija-’:@

Ioam r’a?u,vabzu’t 5 2 mux) are needed o '\ng{er
iw forwmafion from many Sources To 2 common destinalion,
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o Fa F3R
(3) o1l no 000 VAL LR Of
. ; =) NC Pr
(&) 060 100 D] Yog  WEAD IVE
{\C\) V0D (O] pé@ DRTAC ALTDR NO P
7-12 ?i'ﬂa.ry‘
N } ! 14

(2) READ DR M[ARY F2=10p w100 (2]

CpRThAe  AceDdR F3=/0]

(B) AeTDR  DR&AC  Fa=ICy  opp 100 0]
oA L b oo . ND —r=1hAN
I 2 I £ e S e : Tl

/ A o F3":/f0 v 1

CYART P Pe <« AR -

L ).-ﬁ\ﬁ PL C 1= 100 »LWEDé_Q/{-{D)‘Q)L
IRTARC AQ&—.DR =1 _ BSTL? Jee. =
WRITE CARlN<DA Fi=tll -

7“13 e /‘"t-":‘ .It—-;":
T IT=0, the opeY 200l is €a0: w the first meromshbelvy
aw@ Adﬁl\?.j 'tO /At M '“ne. CD\AG/
7L T=1, the cﬁ{&cjve 2ddyese 15 fezd '«"/b bR
“and eguto) 9005 T INDR2, The.
Y i -
subtulive must vead The apevand wh DR
TNDR2?: DRTAR U TMP NERT
READ U RET .
7-14

—

() Brawneh \«z\‘ =p aud z=0 /qoﬁbﬁh}e 2nd
Now - ;\«'72,0 AC;) —S%ee last méﬁ”//cjiun '

froB\Q\M 7- 16,

(5 4o
41

o00 pOO OO

10 2P
1 oD

120000 0
/1000 000

opY 008 000

4n: opd obp oo O ol [ppooil

43,

000 900 11O DD 00 1000000
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P TN 7 ’ F DA A K P} . ~ T
() 'D , L Li<m w’\ 1V jMF H;DL/{
R, J
pa & 3 T, . - 7 —— e -
v ! . ‘v‘(\&’;E z'-:i,"_"**,",r\ _L [ S S i E:,Cr‘
~
s o~ sSENIaN 2 e 5 e o
b M L SVID 5 iIKET ég@f&:}f.;)
- orn A 7 7 - sA N O A\
63, DRTAL /NCDR  Z MAP 40
FaSat
’\b’
- rd
lf/ ”"3 AA At 2 - ~~ ,' H ! i
¢ = oA ¥ o \ { ~ o £~ i
ol + 2B\ WA TMenl Apol Cajwyfemeﬁ"f M aft the
Ae T 5y ) -
T WD Tos ] i.;, . - ~ L N
=2 WEe . Wwo. Whilh 4 Tus 1 N -
A ) 3 LAV IS My r Va4 7‘ 3 P

RS S b .y Ly
e Cawnel Yeal apa wf‘ﬁé 21 The same Tiwe.,
The CALL behaves as 2 TMP sinee. Heve 1s
no velvry TYowm FETEW,
2 i J 1 ! Ao
69. Cannol aofdz 2AWA gubj}g_cf-;T 7%6’_ Same (1we,

The. RET will be exeevted mdepondeut of S,

- R g J '
63! The MAP s wﬁw?(éa’ ufegf?a?;}@ sz Z sr 60,

G~

716 ORG 14
AND |  NOP I CcALL INDReT

 ReAU V  IMP  NEXT
ANDOP S AND U JTHP  FETCH
ORG XD
SURY 3% T CALL- _ /NDReT
READ U T™P NEYT
6'/'?3 V JMP FETC W

CALL  THDReT
NEXT

T
v
DRTAC, ACTIR U M NMEXT
ADD v o TMP EXCHANGE +2
’ (Table 7-2)
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;2N B S 3 SO
i L v/ &= 400
Y
el s?
R | - IADRCT
BTcL ¢ ANOP T Sl 1
1’\: & Foi E = R“’?.-r——
NEAD U THp  NERI
NLoTA A AT, v ] - i\iDXT
URIRC ARCTDR JM = -
< As t? 3
7 3 T ND@
CoM U M a
NRSG 2L
— Al O — TTRWA D -~ £y
R7: ppP - TMP  ZERO
p - _— S
N U JMp FETCH
2 e D I | AN - o
ZERD . NOV I CALL INDRCT

FETCH

NOP T
ReAD 1)
DRTAC, ALTDR U
XD&(&EM%) Y,
OR&, £9
BERI DrTAC, ACTRR

SEQ

ERQUAL ¢

Z
NOP v
» JNCPC U

CALL

JMP
IMP

JMP

/NDReT
NEXT
NEZYT

BEQA

EQUAL
FETcH
FETCH

DRG  HOD

NHP S
NoOP Z
Nop I

RPNz !

ARTPC U

TMP
CALL

TMP

FETeW

FETe W
/NDRCT
FETC H

Ramln.Sam4a8d @yahoo.com


WWW.IRANMEET.COM

WWW.IRANKIEET COM

157  Nbof CALL  INDRCT
REAT P NEXT
TNe D& TMP  NEYT

DRYAC, ACTDR TP NEXT (o g5t

ce N M
o
N
g

DRTAE, ACTyR zego D
WRITE JMP FeETCH
ZERD s WRITE /Nefe JMP FETCH
1%
OOh iSOT i CHLL  LNDRCT
PCTDR ARTPC U JMP  NEXT
WRITE, /Nefe U TMP  FETCH
719
Frowm EH&; 7-1
F2 =0l (5) pce Pl
F3=1D (6) Pce AR
FROM, & [ AR
F3 "ot ¢ Load jw
F 3. st - PC
ipyt 5 TInerewent Cjo—i,k

/-20
A feld of 5 bils tanspear(y 221= 31 wieroopelaliow
A fleld 0{:__1_1'- bits can SPeu'fy 2t =15 merosertoy,

9 b g viicrospefations

7=\

——

See Fi(j. g-2 (b) for cowtro| word 2xawmple
(D 16 regfsﬁvs neeof 44::"[2.; ALU need 5 Al?&) and|

The shilly need 3 bils o enepdle all operalions
4 4

| : 4 5 3 - =ap bk BHtal -
[SRe | [ SRe 2| DeaT [ ALU ShFT|

CC) ~—Rs _ RG RY ADD  SyiFT
201l oi10] 10000100 0pp] B R5+RE
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N > S -
e mBEs R e
o 1= = m«J 5 rﬂ MMM
mEs

t

-I;Oj/r

4

T
lvmv g

-
J bt MUX2

€

}

P

s e i ettt

)

o0

o m - N ) ~ . <
,\;l/ .nv v. ..\Q\ .;.»J rw B t. o »,w. ,Jy/ ,,.\I J;_ mQJ/ R P ln\.m\(ﬂ: »:\'l._/ “l ‘)I-l,,Il..l-.
IR L SEE s e . R S |
NS Jie RS B TR <) P SR Cam ﬂ./m
2 N & T o o R N> <l <L ) A <’
¥ g £58 A =
..... V- NN N g
- IGO0V ON e Q¢ —

, , YO0 -0
RA R OiO&GO;iO\!W

DOOOQQ - — OC DAV~ me

A
i
3

-0~ Qe

3

\ R PR S Pt P
NO O = DQm - DD = Q= -
|

OOOO e imee e OO QO o= -
D OO O YO e v m e o

v

~J (
o

3
§ee F&%‘g‘
!i‘
i ‘“I
I
| wie .,
]

& bee avse. GE@E P = &

G' becavse 6@ | = &
valve of The setee
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C

g1
T Lv i ~ f ;7
@“} 32 m\)lnp.@xem, eachn v Sfj_é ffx
by \V\?\)JYS €ach Io seleel ove of 1b tegislere
P B - i H H
(C) U-To-b - tine decoder
L Lo
<C£I R T e N R o B ) alalg l\Aé?UL [tVe o
- : 3 F
A+l =33 dalze ovlpel linese
2y 44 ¢ = /8 il
A 156LA | sELR | sELD | poprR |
i i
7>
L.

3-3

R .

g-4

————

—

3-5
() STack {‘JH
(&) STac k ew?h{.

20+ 80+ 10 = 120 WSee.

(The decodaer srale propagate ot fhe same a5 the muxs)
/

& - ‘!‘
SELtA SELR SELD OFR G)V\ITO! ward

(D R«=RatR3 R2Z R2 R\ ADD 0/D &)1 00 J00lo
[ RYy<erY RU — RY CoMA 160 xxx 180 OO0
(c) R5 <« R5-1] R5 — Rz PReA 106 wx 101 £OIID
() R < shl R Rl - R6& sHla  opl xxx 110 HAD

(@) RjeTupot vl = R7 T3RA DD wex |11 00000

Contvol werd SEIN BB b OPR  Miwsoreldlion
(2) voi ©10 ¢il bpipr R R2 R3 SUR  R3&RI-R2
() 000 000 0pp DPpos g Topit Vve Tsrp Dol Tnput
(c)oiD 00 0D 2lpp B> R> Ry w0k RaeRDR:
() 000 001 960 00010 Tipt RI None, Pvv “AfteTipitet)
(e) i1 100 ON 10000 R7 RU R3 sHA R3eshrRy

—

with 6y \Tewms, .

—~
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-

)

Plsr * Misei< Dg
SPe— <o
] ) 394 ¢
Pﬁp SPeae—<s P+ o 39’*‘0:’
= > o0
DR < M[5P] T )
77
S/
(2 ABx CDx E¥F % + +
(B) AB* ARD % C B x+ % +
(C/} FG+E*CDx+ B »A+
@) ABCDE + #+ T FS&H+x/
8-3 ;
~ A . C
{\_BV LN i _ —_——
/ B-(b+E) % C (B A+ D*E
(&) A _p+E_ -
P ae Dt = @ (([(Frg)=E D) +E)eh
(2+4\‘ f()(;H(o\)ng] = &4/¢
RPN 3 4 #2060+ 0% &+ 'x
ALY
n 2 2 B 81Bolsn 88
23 V71717V 71717171 7164
3t x 6+ [p + =
- | FIFO
S~ M. Vay WYap-gvow
IR 7)) P s = e
wRITE(L«/"rw . ool ™ ’
vJCé-WCH k% 3
Ar"cé'fbc"" 't7, 3':);; /
Rem { (ot enfly)  Ek -
DR A M LRE) : O N
R e & Re A+ Wf‘fq &'-J‘;eg L?:éﬂ‘éyi/ l;
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[ - ; . -5 . ! }
& e ;A = 23 o1
i be 0(:,—’ » 4 ,f../'/:f%/. SN /I »/,* Y e ! T addieca
{ P Lol-c REaT B AN ¢ LA Pl AdtAiEs s
' i t + E
1VnSiYue hvogund

— 257 Cowmbinalione
i ~ s » [T .}r * i
>Eb= 25D = { towbivwalioue can be JS%" COwe Adifey

r . - i
” s I T v, o rosd
‘l OFf Ceotgs D Mdasos | TTF fﬁla; s>
PR ‘ - awmsirdaiipn &
b s A AP
&H X
M 2% tmon \ ) o Coe L.
AXtMUWA wWiw bex f)r@ ane. A00e8C 1walrve lidh
Ve A i

— o ra = dY 570
g-12
(A) RPN ;. XAB—CA+DExF-%xGHK=+/=

813 ' § bk
=/ =28.2'0_ 9/ 2oldlvesg = 18 b
Lk =2%2"=2 dltess =18 &

J] ! 5 ; .? !gi_p( - é ’
g spcecle.| Mode I?efrsié,_ Rddrans =7 27 bk

= 3 Z 75 =32 Op code 3?; Uk

8’,‘Lf (o1
7= E](,l[rcfve adlpltecs | Pc | Wepede Hode

W} ‘(

(D Direel ¢ z= \ x&=% | wraNest wslrvely,
(9 Tnehiveet s z=MLYT

(C\"Re“"T\‘e', \/4_\,‘;1,2 ~ z| 4%(2“4
0" Iﬁﬁ‘leiéd L= \(+
5‘!5 i ;
{,,f‘; ge,!ﬁi'\i‘,ie 21&10{(869 = 500 —-T75 )= —2S5 |

Pe=751=00/1011101111 BOO=pOOINIIOIOD

() 251= 0000111110115 —351= N1A0ALDI Ol
) )

Pe = 751 = oplpltiionttl
RA= -25) =T111100000)(0)

EA=5pp = 0001 it{1dip0

! U
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