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jtme't.!J!Jn · ·i ·t.h a stO\t'ill!!lB hu-tcl'J, MUtl.l fowid 1behlnli e~ o ._l'V·e , : !lks
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I··... ,11r.·- _r•• 

~storar(~ caper!~ can be opewh!d iU1 
;gen·er;~, tled,ger,acCOljnts receivabl and payable 

:lll·U!P anal llirH!IlilllliH·l'-111 11«r&al11rd11p111,r (0)1,ma)!I 

AHer readllna ,or br pu111g H1e ~hlf'1U.cHcrns, yot1, 
'WHI be lfHB'fJ 1nted WUh I r lb~-- nit -BCnJln rtt)I prl l\of 
811111 IUlllDW ,11'1 tlil u,p1par ~aft hian«h:tC1'1'11Jr. 

11'hli1S .amw1 lill, U!I COtdOF rltnd H '1111111, fOU In 
wrMchr 1£H1racrt1lon1It 'WU I mt1w. Prees 1,eh af the1 
foUJr dlrdo'lllon kny.1 10 111 ~: li'I a 'T'P\S.:lm kBfboard ufilCe 

anc:11 -atcH'll the err· . I nurt ach h~ ,10111H1e cu.n1ot. 
It,should cil!ri rl 1B to,BG1111'81 vdth H19 last d~lr - ·Uo11!11 

~1praeeadl. _ 
N,ow pre;19, 18Mhi di1feicUonr ke1 • haHI do.ran1 

1lmlliL INID lhat '111111a11raw p.>Jnil!I rn h d ·-md1 

dlirectl:i:m ,afta1r-lh fir.al' 'k .~ p11n1a 1&nd tlrl. 11'1'ttien 
mOYa 1one B1il'BC8 l1n1•ha _m·1dlreoHon ''or 1ea1;1,t11 

'811.1 D18qtl'llll1 ki ry p I , - Pm•1' 'W~th _lhlil '~ Il1Ht1a t:a 
111el 'tllile1fe _,1:,011 H. !Note al:so,1'U1at tt yo11.11 _mow · th 

1 'arriuw afl ra1f lhD '~I~ _ 1011th scren, 111: IIll - -_1'1111 

on ~he,,oppo l11ta 1 edga. 
Hthi1,1oca1L11ta lhe·1t0Ho _l11n11 rul ·· ap;J!dV! 

'When me,!filn1 FHGH1f , u wm ~ ; fll'er on 1tierl.EFT 
retl119ene:11111 d,own. 
1Wh-..,1~no 1DDWN, l:I · I ,efl!cr oneca1um1n 101U1.e111g1h, 

1A1n~rtlm11 yt:J.U t11n oH' oir tha hJwer lfi u1hrt.hi1mdl 1cm1r
11rni rlr' 'lftia11lll!P •Bir :lalU1 nd, com1U )!Q'UI WIU find 

ya1u~e&l'f in th d 11 a·n11I'~' op:pa_Ha 1comer. 


•us Jo..,.. :aap1iam:.. 

W ari1mav1lna lEFT.,u:wm ire .·1t1r 1mn 'lhe RllG.HT 
, .dga 10n1 Uniti un 
Wh n1movln·a UP\ U WHii , "lBnt t ion U111 DtJ,uom 

1 

11H1ae n oah.im1nto,till lldl. 
'llilt I c 1111 lb u ad to ' 'rwmt•a '• SaJ' Ut ' UieI 

rm 11. an1th , • 1t1m11ne :1 fth nd ,111d .an~ 'fOUr 

w ne to mo, , to i u ,l:mme tlan1. ln1lead 1DI 
"110111na 80 or'am a;p · .as ems -1 ura:- acte "'" '11iw11 

1n *'l!lle 1appo-Bn,, ,tH1 tilon and you__1111 po:p up 011 t ,, , 
Olh ,, alidb In 1¥: ,,, , ,.• ntovei•~ Tha :UJnllll W'.(11*81 

1to1P 'IO'boUa~ 
1Qll!Jc& you 1can imo1i11. th 1ICIJUlir&CJf 1o ITI1)1' dul~_ I 

llD - :ilCHll1 y10'UI ere 11 -- dy 110 :1ta'1I dNWTng., IEuh G' 
H11 sen cJh1 I Oler c ... aa IHill~:waan 1J,QJ,11101181 UJ 

111~p~t_,c· ~1tlot. ~1u 1 h1~ 1rap1N1••n 'l'atlon aif 
~ ii M1 r~tlloll 1. 1By combln1I g1th e 11fl11'1Doll ~n 

dl1ffe 11111 ·, ays1 '~HJ - :n 1dr, ' p1IC~1U!Mi11 10A11th _ 
TR&1C11: ,Id 1J1M11re n,, 

No 'l'¥1PEI 0 191n, HoH1l11111g wl·!lb~l11 ''N~illl 'lm,ppBn 
lbut In cml r ..1.'lt11 1 

- 1111 be 1:11ar1ut h;:i ,_ chahm:~er 
1mun-r. N xl pm .fl the *',U '' kel)I· nd lha b~u6k, 

wli'I [,ch ~s, ,a91omIBle:d wm·t11 coda ~iB1 "~ 
-I11 I-p -a_r wtJ1emvetr 11:he1rB!f'fitl'W 'Wfil.'I llocarad 1111'1d 

U11 B mJW wm ITTD¥8 1Dfl81IP Cll1tn th.' dill . Ollon H' 
wM -f aing1. fm:s:s ua,u again a·na :to1u 11ho11Jldl11.181 
1111 same,Ii u'I1-T1rw =,dDUI n ma 1 " , '~!a:. 



Typ - 11 1411' ,1f1d ·1h1e It aomG1lfl!'H)f'e' ••, "-.-t. t- ~elill1 
Um t ___J H1e ·~• .u klll!t' l1 1p111aaadf ' '~ ,cod:e,'ih t .11 
8tllllfi8d lln ·1~. ·Ctllracter DUH r wi!U b - iPO~ld to HHt 
.mn1w1 r1c:1caua:n 10,n U'le _GifVen•.·1'ha1 s&r:n ~ , &W!mlb!i:l!~ 

1w 111 ~ .ai;wap tit1 pm;Mld whe "_ -~ ·llhei ~·a ' · key' ~, 
Pl·UMd LH'lriU 1(1J -1RBW1 gl'\ ·pnl1;1 cod~ II• 1e.nlemdi 
Prt1tlli· a. icllHaran•I: .arm.w and ·th -n &amo mo111'e· 
n,. ,t•1e 'N·i:.JW llil'i888 11lftB -now .a·raw 'Umee Bflr:ll' fttil19 

1that " t(TIOYBS 1M~tlU'HlW ·d poeUh1g a sym1lol &nid' 
1yiet YQU CIA &!ill II 1dti01P 1D1\GI each ~Um18 '1Cl'U PT91H 

dllJllll- ,H. 

- !I! 

J11'11~1 1111 CJW1 ·wou 1bJ mov 1 ,1n,, 1111tour d1Iract1l·1>11 
11eu11r<1g .111'titalJll 10'1' stfmbols e·r no'~ .,,diealmd. Try 
m1J1dng -1a'.m1 1 •~mpt 1Hg.ufl8 . a·ucn .a , it.au 
,aJplnltdL l~C c:hanct&rs out G'I' HU• · 1~ 111 P 1C:Cd 1. A.~'· 
tair ·yout _q .1dcin1 )IOU oa___n GO·btHtili and 1ch.a-111ge or 
1f1111se 111:11 1requl1r d'. 1':011:.1 1mta111111ar. aa ant unde11~ 111ed 
·1ymboI l'J)' 1p11,aclA:ll an1.arrow on H:, ·,enle:ri''"' g t tii 1 

1e11·- h1Sd 1ead• ·illfild 11>fVa. lnu ·~ , ,... 
H111 ' Ii · ~h, co~ 1'f'or -ao1"rt1D1la~a11v rarG4na1a 

llWJllDG'l 1poa11t~on1. Wha:n ·~crawlri:ita . BOafd11 
' 111 first 

loadildl1, lit wm p·I' - 1 ..11181
' al eve,, sc n 

,tocat,fcn. end ln11h clb , cter 11Ju1l~r. IP:ra -,11ng 
·~·,,.r :WUll appear 'to· 110 - 0111111111g1 butt 111 h• 1r au~ 
.PO.K.Einl ID'lllnlk s.r.mt1m1111,1nat f'1·Ut cant''i s ~ 

H ria.u :P- u ,v% ~' am Ell 1a qu. __ Ui!iin 1t11ark ~,?i P·· 
1peara 1tt1t 1~h1 seree111,, ~,1111 1111,dlll 1ea 11114' , ciode· 

'ltas& lhall'I 121,or t11111or 1 H11a111 191' 1w 81 '11 '~emdL ~ils 
Ila 1uiu U~ thE11r; ·· 11uH Oi lk 1Jbue11d bowncet.. In : uch 

1 
1oa •·~ baC'l!I II.JP·. um'tar "1111.2en or- som• othieT 

da1lre:d'code" an1chtfDl\IJ 1111a1·~with . __ 1 ' 

1
'
1

•''

Amptun.u c:Mod•t 
II ·m;anUon· d, __ rlil er·Htat t w -- . t -- 10 b ·, mil 1mo1 

m~' ll1lt1rs11 ru;1mlbeq~ , rad. pu1n,atu11Hon1 i·tht th ;. 
grap)llll1c tQm1balle~ Th t 111 U'I ,pur·oGS .1 er H'I, · 

AJJ1 __ rnuna-1a Mode, '' · , ma- Id anytime,1 

·firom UU9 1G1raphla:1 Mods. bf 1preaaln1g 0 f'' . Yem 
W'O'l11t mo'~a ,an, 1ChB.na1 , 'Cl" 111 &eFG1111 but F1rom1 
now tm ,, 1a1U1 call'I p1r,1n11111 ,em J k·ay , 1111d t 11:1 a 
coh'i&spondlln1g char,ac:te ·w lill~ ep1gear •~ rt:1111 anew 
ll1aoatton mrd Ill . rro: w IH 1m1~e1 u tn,,ore. llle 
•t 

1ClE'AR 1 ke)I' 11 ~I 1re1um vo1u to U1i11 G1raDtl Ic.:s 
Mode ,a~ •'111¥'Iii"1 -• 

1Th re ue s.orn 1 sp c1 i1r1u11a Uh l a~n::.w'\a111h _ 
A11pih,- 1111meric:1Mod ~ 

11. Y10IJI camr110111Ch·amua· ·~.ll• 1dl.rect11a·11 10'' l~ tb _arrow 

whl le 1n 11.1111 m1odet. Ii miust Iba, f 1;.1na1HHt1 1d111sl.red 

£1:ireotllon 1upon a-nlry'. 

a Y:o1,11 CB.lllll!'ID'I 1mova1 H1a1 arra·w W'I Hun11I: 

1cl81p!'IHillillQl8£1i1TI ~ thing. 

3•. comm.u 1(J18!fild col1•1, (:) ~re1 ncn . llilowed on 

'Iha 1c1reen. ·l1t fOYi.-~'c'd =1ra1taM;i an·ta1r onm1 a.- · a 11: 

1be1fo youi ,, -- U1Ui'll IA:V.Eroutlln • 

, 


ot,, Tlha lfl re:m1pci: mont'I'll; ch horllmA1~: 11 ~ 1 , 1n 1cani. 

·not bfl1a · -c · 


1P11u~a 3,.and .t, - re uie reaiHI 1or lJi v·-:111119'~1iln,g 
1tiaqull1hUtlan1.1. llUI' .; ,1ppH1ai1 only ltO 'IP11Ctl,

1aus .JrlJUITlllllJ Bep10ct u1 

-,111c1r1 rie depo1U c:I , th1Hw ap ce b_ ~ tn ~h 1 

ldpnanum rlc 1Mocf I~ does nm1l ply to tn 11·t'ks 
d pa!l'led bW 1C'odst u 1281 

' lln 1·' ei Glaphilc - Mode1 
llltd H do · , not ·~ Pl'~ to 1bk ,ks l~t _-. o~ Iha 
IC·tt011 , hen l•CJrawl11gt Eloa11d1

• L t 'f1l•ret 1~nH~ell:ze1:lL 
1J llli!lil rem.emibar n1ot ·to l1 I~ ·~hu peae bw 'Wh lt ~fl1 1'he 

naw ~a In ll'la 'f,lril pa11'1l11cm o·r any 111011mma'I tlr:ut 
111 1: rru:ll 1!11· €fll" UB · - ~he ENTER'1 ~BY _,hllle a 11JiC:IUll'8 hi1 

o·n1ttla·1on1 -11 l 
Upaliil rr•lllm rrti Ifill 'lh ·Atp'" m,11:11 marlc Mod 1,, H1e 

1cnar -.1 r· tnd r IU eo-nl ,In _ '? 110 mind you 
i:h 1yo1111 k rn1h 1Bmp1tllcs Mod • 

LO l iModll 
H upon lnlWd pri _ mmr fllCill', yo l1 I d\ 

L!OAD Mode. yiou •u g1nrl er m ss 10· Uut.t: s !t 
~ 1P1FIEP - RIE. Y'10UR: !RECORDER FC'FI. LD1A.D~NGI 
nd ·" Hlir ENTER WHENI R1 DY." Po&IUDlil t'11e 

IQP ta Un~1 'b OI Ming of 
-

p C1ute 1t1·r1 11l1ou. tly 
1re1K.1rrded WIU1 'Ule·S 'YE 1Mod , 1111i:ll :p · · :s.EJNTER. 

AH1 f ' th.e 0 ·lOAD" ' u~routln1a· 111 I' ken th I 

pl1c1:u1re ·rmmi U11a ~ · 1, UwlU , ons.01Jct. lit on th _·1

1sc;1 an. W!iien t 1hl.. Is H11111 'h d~ ~11, -irra , 'Wllll · P· 
rpear hrll 11" UPP f • rh fldJc.ome~ IQI[ 'th I 9),Ql'f -n 
ind WG:U W'LllW b Int U"I __ G11111Phlc11 Mod· • Y1aiU 1l;:art 

1mak -· 1Bh!V ohBJn1g1 s to1llhe 1pic·1ur -, U1a,1 't"tm I lk 
enrl them SAV1E 'U~ - 1n wver Inn. 

Th' m1I n•t rny 'II mU 'lo llrle 111 u1mbe o:f Hifnr91!1, 
'ihat ,au ·c:an d1J1 l1hls.. ltl: 1NC11.l'ld e 1 good 1l'd•n ·t·o1 

keep·mcma 1t1l -fl one·copy ot en,- ph1tu. 1 Ut ·1you-

1rriave _ 'or ol' '•Uorl l,r -- ~ d 1111 . Tht wm hia1lp1 ·10 
P•O' :at ,ou rrcm ·tap- op1H.s]h:>na 'f HtHi s. 

Con lu1111a11 
a ,ni · you ' hl1 r m -m'b · r SJO'llil or H11 , 

I _p1hlD Che .ol,ew cod1 
-'- ' yoltlil fllnd )!Ollllf918H p U't• 

1lln1g PICIUl\9 IOCI iltl r quit 1QU~ok11f. The only 
OmltaUont h~ 11hat int.Pl!iind y 1UH:1 121. by , 8 
·acreen a.rid;_Them· lfB real1 li~11 B mol U1at you ean da1 
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,NUlt1n that lllml·l• 1lon. A j';C)U1gh tr nd~dr&wn coniftarllred ror·P'LAY.,,ftuN tna proa ~arn. 'Mten11·1 
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helps with the t 1re1Uva pmceu. rram 1n 1ape .lfld.·put It 01n ·the &CJeen. Wh t lh•· 

A.natter uu f·or 111111,progrm la to draw·p11clunm (i!UJn,a ,llfter 11\il of couna1 ra u,p1la Iha ,pn:1gnun1 
lor other 1p·ro1rams" 1£1mRU1. tor i1n1sta11i1ca. 11=1rat 'lhill la,1ru nnln:1~ 

d'J&W'1h.•-pfetwv ,and SAV! II 0111 tua. TltiHl 1tak wti·1ria1 praallc1111haan I made me a 1gf88it aRl11·. It 

une ,134g,11,01rn1D11out 101r 11 Drudnm1'Bo1n:l" 11 md1111.ce h•a •'lowed! m-11'lo ·a~a1Hly I11i1;prova m1 '¥Idea· 

'01ern1 In 'Iha ·d!e·t:ilNd 1aai'lon In 1lh otnar 1graph11n.:· t ·tan. ,on1y·hope nial '''D _- w,rna 1Boud'H 
pragram.,c:tiian.gITII Una niumbans, to, 'II. Wl1lh 't.h- In "1·'1• '11h'I Jrr nd11 wm re '111111 in SOl!l'I REAL works 
r coAfer at to Hila bqt1nnl111Q 1uf 'Iha 1p'lc't1r1e a1111d ol'ut'I· 
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lr:.J-lon1,.,... --nit1PllMlilld maupon. 
Siwftll1.HDI . 

v.. 'hm di-'° I.._,, I 

...... ' 111~1tDm-.. · . ¥Did.. -:,in• 
IQlftpllmmt11JI pbr.rton 'lm'

1'*'°'9 Whkih,;atr11 ··-~ 
'•nf1hiM n ,•ff 'Jlld'tt.. Slvam 
. l'bMls.. II lifflbJ '.... fe

·fuellng •Ml ~ · _ 
bu11 w11ah mt:ror th1 ckle 
lomul11n, ·who ·•· _ un · 
i:-t -. u odoaklnCI dav . 11 

A, tuueh~ .·n]1oYllm • 1;1111a. 111 :no 111Je · .tun• 1rwPhliCI. 

CHESS • BACKGAMMON MORE! 

TR · s~ . 801 
NEW M'AICHtN[ L~NiGU'l\Gf. GA:MESI 

l-DESS ,,.. Jl!ilf • ..,..1 U 
flat ,,., .,... ..., ,,, "' ' . . I .._., ,, ;•·+[Ila I 

.l-1•·.. . 1:nh!!IN"9i ·"'r .-..'• • 1-a.. j •tiliil;.1 .........,, ....~.. 
11 ..1 ~,,., ,,,_ ,__ ,.., ,....... ......... ..,,_ ..,..,,. 
~·~-1.......... -.·· ·~ ·- ' .,.. ··,.•u.. ...._~-·u • · ~··•......,.. 1 ,.....,, 

.••••• ,,. l ~--11~...,..._ 1...... ....,.... 
......~ · 1111 1--·~ ,,..,... ,.,_....,.., .,...,......,.. .._, 

... jlJllOdJ "'·•.ar--CI t.- Jfit ,...._~ N 
" Mf'!!il'Mr ::: .. ... · ;;h~, ,...._ ....._Ji;ft ,,,_ tl!f' ' I , - - I...-t.. .., ....,,.., 1•1l'liifl4.w.. _.,hi•l/liCl!ll.._ ..,.,... .r I-•-1.. ..-h illiil1 •i•Hr•..i~....."!l Uii;, 'j,M . ' ·1 

. ... '" - • · . ~;;fl _.....,... .. ti u 
...., I f ,., .• """'9UI..... I I_ - - ~ _..., I • I 
.....J -•1 '''·'-·•' 

ml·. CHtPS ,_. JM Ii:.. •I ll 
A t_t._,.,,.,,...,_,,....,,.  0.. t- a:nit"'... HJ,• 
,......,-.. 1 - -I . .., ...... ' '"rn"I. M .,... I ; - .. Gil'# 

• ilL'I ~ -!· ~ ,_.. , ~ """. "f'U" iJ!l!!ili - ~--*.~'" 
~-~...... al atll! ,' !.... ...41 .. ll!!li WliM .... .. 
,, • •• 'I lilh~i - r ..... IMt--·•·H- ,_ ,_ · ~r _. 
""~ 1 ii_,... .. --hM"' 8fii!'i1-' ,l,..M t: 

J __ .1:.-. ......,.....,. ~ f'itlf' ~- ~t - 'f; - g ,,.,_ ~ ' ' ,11
ia...r ·"J ,-..m... ,t- rt1M. ~ r-• ..,..._ 

Th• S&F~•d~•· ~••octe~lt.iin 
P.O.. b 'S896S 

' ·~ 1• • .,. "NCSB 
~ QI~ -~~ 

,Al, m1ardmi 1CJiin1111 1wna: rdetn,. •lfly Jlli 
,....._t!lm .. 

Vau~ni .gn,.th1 wl'ld ,and waallly Chin 1Coa11"of the 
u•D'1. 1N.w1, ·~lnd. yiou.,e111ilp vaur nlCk l1t 161'DtI 

IO Rani Ko.Vi TrillD unillllWmld'. 

TI!il• •~ll:ng·'1ni;l 1 • "'1 na ..,.,. 
rid':lcma fand' h• lliii.v1I t pa. 

M &OftCAL anuca11-.- - 1(415) IJM211 
Past·OHi :Bo1:H39- fall1 r 1Ctl~ CA M•ot 
Cl P1 . -. Hnd m TRs-ao Uaht Pens. 

fl2UJi mw~ mu::1101tmLOOlf. resltl!mt a1t:1 m1. 
0 1Sfmdl,t'OUt•nUll'3g _. 

Nun 
--~~~~~~~~~~~--~~ 

Add . I 
~~~~~~~~~~~~~~ 

ij 
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S'P'!CIAL B!O:r~nJs 

T:be roHowlng, 1 16 p,a:g,c,51 1COn't UI ,~, 
:N :p:rl'n't , ,or' 1li~r'ifW'j, 'Va11111· ll'to 1. Ht I , ,a 
:pb,011\o copy or the or1·g1·na,I , := o tha't ,Biii 
tlloiBe J1,a1d.l.y -•pe:He:d word , are 1 ,tHJ 
'th,en.• 1D1n 'l:y ·1 cou11p~,e of, dv,ertlleem· n 'll1 
:h1avc been1ch1a1ng,ed:Ctbere 1M·e:r. 1o:n11y :51') 
tJo,brlln,g tbe•mo,re u1,p ito da,te,. 

At 'tti,a,t llm:e, 'Wt= ,bad :no idu ,.a 'm 
111e, ,c~la1n ·to1, 'd1C1b ,a p1ubUc, ,l:lon, o only 
abou'l s 1 0 1 copies,o,f 'the :rt .,t I! : ,u,e:'Were 
p1rlnlied~ Lest ,en yon h1e,at~· pllonr:, rs1 
1Wll10 ¥'11nturfled Orth wl'l11 u&, feel s 'h10 1r .., 
'tl.ecl .. rest , ,_uredl you ,_,1 o It :ve 1 he r,111r
t :11 iue he,. You'r' _ubis.cilpil!110 1ns b __, e 

'b,een 1Cb'__Q,ge1d ,1101 1l::h _:it yo:u get 7 ' f\o,r lbe 
pdcc 1o:r 18. Le a1y l'l , Jiu_t 101u1r w_y ,o,r 

1 ~ lbaw1l,n:a,ep,precl,a 1tlon1llior y,o,u,r' l\iillilb ln1 
180.IU&. 

'You an.1p·mba.bly w'o1nd 1111rl1n1g 'Wh,y t :he· 
1ie1dl1lo · , _I ••!g1e ~, n 11.ssue 1 ,, 1 -,,Igo ,d 
''''ll1rv'"",., Let mrc ex:pllall 1n:; 'My fuH 1n1 nH: ,Is 
ln-l:n MUc,e '~ chn1:l:dl , nd I wlll ani11we1 1110 
:lni,•. Mlke 10r 1t:e:~IJ., 

'' "'A 1ndy~· 't lh 1e' A,n ,dr,old mi,-,, 11:n,1g, 
Ifrom11'h l 1fln,t 11 I.lei b l!n1g liHJ more 

ro
'th _n a gll,e __m 11.111L.c.0 C''e 1eye..• lHe c -01e:,11 

11 ' 'l '.D.'!I In oa tbie ,,,-,ry next k_,au1e 
UH!JUOrh , 11n1d bas,be .. 1n a, lfa1rc -· eve,r sin.. 

1c::irc", a , 'WBH _ tr,ade..m ,r1k; and! ma -,coit., 
o we hawe corme up1a l~ - w d'egn1 

11lnc.e: 1Uten, even bav,e, pe,01pl · -wUb 
1deg,re:n 'W:rlUmg reg1u1, r eollumin~ no-.· ., 
Then: are Dr,. '.Lhll11g_,t.o:n .. Dr' B -h1n , 1ndl 
Dr 1Pllgrlm 1(J1e - 1 1be11, y ,o,u dl:dln. "t , knor• 
tba1t PhU PU~grlm b -· a PhD In, Com,· 
pUlllH' :1Scllenc1e:., Bu11t rou h __1Ve pmb111bl!' 
'rl9un:d ou:I 1t1aa1 h 1e 111 UHs ddvll1ng :Jor,ce 
behln1d 01: ·CO¥e,ry B ' Snrit.w re. 11 Dr 
B_tu1 -1ta.rtiln.g, w,iHt, t:ll!hJ ,la 1ue. 111, ou:r 
1111 ,AJn,a1to1m,:r 0 1r h1• Prroar: m,"" :Dact,01r (be, 
ls10, 1d1 -, po - 11110111i1,m1,1.. M1e'?' 0 1b :)Ilea, I 

lh1ne ,- few d:e~1reea lo101, 98,.16 ' ~ I • I m ,11ilt• 
t.er 10 1 fact. ffifJ,m : 11lu11t!.ah,. 'It~ ft,nd,.. ll:n1 

1re -p 
_, 

n1, 11?: lbo11nrH1,nr ,l'nqulrlie ',,, I I_ . trnied! 

lo1 be _'R edllto11"' b' w,_ltichllng,,Lou aren't 
10.nTV,. 

T'h.er1£' h.a'Ve be ,n c,11 -n,,ge 1. a ndt 
p ·fiOba,b :I, 11111101'\e tio 1co1m 1e'. The ,a,d,dHlon1 

1of color' 1t 10 1lhe cowie:r lin,J1ul·AU:g 7'9 w,aa 
we'(,c:ome 11;:ihen 1ne., 
A't _ny ~~ ltl. ror ,an o:t·y1ou W'ho1h1 v~, 

req:ueatediVol ii IN10 t. here U: 11, .,. ,,, MH.:, 

. MCLUSJ:VE OR ! !TJNCl'ION ! 1DE' -:LaYel I and II 

1In addition 'to the + l(f,o.r DB)1 ,aJtd the, ' (:for ANDJ 
log1ica1 o:perato:r ,, the - {m.f.nu.a al.pl ia ,- 1801 ,a l1ogi~~l 
apera,'tioE wUa:l!i m ns ''On DillT R'OT 800'1'111 1:,excl1111si.ve 10R'' .. Thi 

1con. ea,:ally ,b ·verllied by u1si111g' £b s :nor _, p 1iriogr,am, -hlcti, 
fol:to -,s. 

,J\n aclu .:iv OR l an,' tn 'Whicb any ,c)n,e [ nd 1onl.y one J1 

conGl.i'ti.o:n, 'P.!r'OClu1c:es: a \f;rue 1on't:pl!lit .., This is :in 1co,ntr,ast to 
the no:n:usl 0R fUnaticn ,, W:bereb ,any cantd.ma,ti.Difil, of input1

eion1Cli.tf.ona ~ pt:'adll.lc1e n, trae output.• 

1 0 INP'trl'" EN11BR A ii B" I'.A,,B 
.2 01 Dr '. - l :J1 ·- Us•:U T,B!EN 1 0 10 
3101 IPRm!r1:sP'RDT 111 AO1 • 802 10 1R - 1 ~2" 
t 11lJ END1 

1l lDO P'.RDT11P'RUl'l'"',A1=1 OR ~2 BUT' H1D~ BOTH ,! H 

A.1 'thDu 1gk the Le¥el l-I: MSI:CJ , -~£&rJence Manu,al m.ent icns1 
Alm, 1CR anl ll1DT ,as l01iJie&l 1operators 11 tih.:ls, Ollie, OU1ght to be, 
ju.EJt ,as useful. .., 

"It. i ,_ inter,eatihg to, no'tie i:hal: when tkr'e' 1 arguments ar1e 
p.r-1e.se:nteil (input A, :a,,C' Ln ]._i't, , 11J1 and IF (fl.:a11 , - (BP2:·1- (OJzl,] 
il'HBH 1 1D11J in lin2 20] rr _1 t aeta aa wit:h two' arqwne1n'ta exaept1

tha1t 'mheA you inpU't 11, 2 ,.l i'~ takes t.he '"Tllm Ul101~ ricut.e,.. 

( - I
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t1llM 	 OF 
lH -,DIE. I sra 

So.lu'tiona tor prroblam1a l:n 1,n rt 
1aau1a :1 The first: 'WB& to :bU!il·d a

1111 
1sabroutinre wbic,b wi.ll pat. ":n

rwhere n .i betw,een 0 ••a 2551)1 
ch r ctier: o.n t.he ll!llC'reen.. Aaaume 
·th.a . when 'the' ·1. brou·tine is CALlr 
ed, the o,pera'ting reg·iat1era cont

1ain the f '01.lowing intoma.tiCJn: 
1A 1co:ncaina the ASCII aharact:er te1 

be put on ·the acr en,. E 1 ba.11 the: 
,at.arting adldres:s of n chmrac'.tar,a, 
tn, t:hs· Y14eo1 memory ,., .a 'ba'fa the 
nmniber of aharact:are - to, :be print
1ed ran th t:raz: en .. H1ere- i a 
IBD1lut.io:n.= 
,SOBENT PUSIB HL 

PUSH .BC 
PUSH 13' 

LOOP 	 LD (11L)1f!AI loada A to UILI 
INC ·BL,1aex.·t ·m• .loaCUon 
DIJNZ UJOP ;sd.o · again ·u 

.BC:010 
prQP IW 
POP BC' 

PQP HL 

RM' 

The next proj .t a .a to, bu ld a 
main :pro.gr,am, to us ·, the ,abov· r 

1BU.br10Ut.1ne t:io1 p 1.t"int 1S "A,wr• · a:'t 
31C20, 1.3'7' 111 B''"a: a.t . J1C1&01 ,and ,5 
•11" 'a ,at J,B2G1. '!,ha. ao.lutic,n; 
iLD1 .A, rQ.t 1B J ASC:ll .A 
,LD B, 1QDFB r 1:5 
Lor 'BL, J.c:z,ou: , start .a·ddraaia 
1CJU::.L SUBENT 
!Jlr .A, 0•2B 1 UCXX 8 
.LD1 B 1 DB9:B t 137 
LD 

' 

.HL,,Jc,&a , a,tatt aaarees, 
CALL1 SUBSHT 
LD A11·1QS1M . :r AS1CXI :z 
LD 81,1 02:411 i 36 
LD BL,,3820R I' .start, addreaa: 
CAL'L :SQUNT 
tlo~e ·t: Saving the A 1 a, B ,aad L · 
r ·egia"tara 'by puehtng ~ on.t:.o 
the tack when ya:u rent::er BtJ8BH'T' 
iJ·- not necaeaary .in 'the ,ahov,e 
pIE1Ggi'Bmf Sinlc1e J'DlU, don.1 t. 1Ca.J!'i8 
'Whart happens, to th0se1reg·is·tera 
in. ·the liu:b1;ou·t.ine.•, -. · 
a m Jaum11 ~711 

..,,~ xt, ·we · .'e to p,rieclict wha _ 
1t:t _ C 1ll«JWiJ11g s iection arf C1od.e 

wtl I £10 1; -
ADDRS:ss 
7000 CALL 7Br0l 
70103 1CALL. li)(J rQ 
Tbe COD'tenta of SP are 00 100. 
At first bl:ueh, you. would expec 
~ pr0gr;mn to ,get hun,g up,. j ·uet: 
looking back and fort!:b bet:ween 
7'£H:ll13B .and 701Q1DR.. ! 1his :la exactly
what: waQ.14 11,.ppen lf 'tb oade1 

1000,tai.ned. JOMl!IS, in.a.t.Jea:d of CkLLS. 
Remember ., eveey time you execute 
a C'AL·L1, t:he reburn, aadre1.a8 la 
PUBBed onto the1 ·&-t.a.ek. So,, the 
atact 'Wi11 tart qrowi.119 ,down
ward a& the CA.LLs a:r:e ·-cut ,Ql 
u.n·til .'tJ\e :st.a:C'k q t:a 1to l '0111Jl 'b 

r·tb r ·ou·cin.- will be , est.royed by 
·tba at.a.ck .a.md W'lll 'bomb .I 

R'ow,, O·n to a, ne &J; . a. I will. 
now aaawne you, ,are· ,an ·unqualified, 
expert on the ·ca:re 1a·na use o-!· the 
:at.ck - ready 'to, sally _for·tb ana 
co,nquer windmi.il.e iih n · at auh
routine : Bot, before Yo1ll rCIDh 
your· an1iu:iwr" th _ -,e is, still mo1r 
,g:round, ·work, to 1C01v,e:_r.. 'The lo i ,c l. 
ar i tbm :tic·., b.i t manJ.;puJ..at.i!Dn 1r 
a:bi!1: .ud I/O i.n1 tru.ct.i·o:ns mu, ·t 
be1 co,ver,ed. 

J:n or·dier to u;nd,eratand, the 
1,arithm•t.ie aper,at..ion:a, one mua1t 

£irat l 1earn t.he conventions for 
negative 1a114 pasiti.ve nwnhera 
Wbieb the ze:o 't&Bes 9 • The1 ·poeit:ive·· 
n~11. ,are strai11Jhitforwa£1d.,, but 
tbe negative numb s ar-e ,a littl 
t:o·ug·ller:' ta ·ri,gu:re, out. 

! .n mo:at nttil!Lber syaii:ems, ,9~ 
t ·r•1ct:ion. 1can be perfOitmed .:by 
fog.lag· t11ie D01!1lplement.. Cor in!!!'" 
versa.I of the aubtrahend and 
.a.ling 1t. to t.be minuend ... In the 
,aecimal n.umber ay:at:em ·t.be· !nver:se 
is c111Le4 the 1 10 • s1compl·emen.'t and: 
l• fa·me4 i,,· s ·nhtt:aet;.in9· ,an .n 
(continued, C11 F•, , · ===>·n qe 41 ) >>>) 

I': 
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'THE BT.INJU1 
Ftn1u,,1Jt1a·awn at aoom iftJ·WHl11~1 J.111.1 lian 

1IJ.lflnlng111YlGa1~ . : . 'U --~ rNUzdJ 'Ihm lhil 
'~in.- ·.wen•·na 1or p- . oiu11,.- iaoheduled ""ffH 

·~llma")•ou l:d~ p:roduca H'la ras11.111t•1, hgpei·fiumily • pa1,. 
l·ICI AUN I' Befaffl· l 1Aterfnt 111111 '111111 pNgrMl1il'I: 
waa d .o!l1dl&d to,sC1T11au lll'H• PfQIUllma.·10 .sa1rch 
fo:r·11nor1 ·wtlh1fmh11evea - · 

Cc:tmfl!ll nd~ lOAJD1' 1C~AS"" 

1IESPONIE:-_~:.!'911'1 D
.. ._, bmdl 

Commmitll: CMI0 118 ,"1 


" :e&1PONSE: 1DOS1 la11:ADY 

Comnilt1.d! DIR:io 

AE91PONSE: IOllR_iCTC'AV •DRNIE0 


·OR~B 

Whn1 1N:D piiQgf.8m 1......t CIFfM.AS· .-111mn ,A 
q·u_,•k n1itt1;m ta 1a-'o .and 1t,iQll!il)4 1CMS:'~ PM111d1 
U111t 'l·nti ·proa1ram ·•• 'he 11·aa1:one ·•inlemd1·1·roriii1 
Ui'le 1kQtioa!rd. 

lHIE.AEMQ1N, 
.A• ·w.11ill now 11<now,,lh• ·mainMI ·. wiH.'*·mine ta 

·•~hll• · 10 Hd11 tl1Qlhit cit . non~p.hanume111c 

cnaraae,r, 1. alM!~na 01111 ·~· ·1·h·e 11ett 1PGr1lon. 11~1 ehls 
oase. , ·n pRigrram wu, saved wl~h ttle smna· 
P11f1Jt, he.qca 1Mmh SAVE 10,omimand actu.111HW1

~I b pMWlmm ptt19ram1 b)i· ·IWI~ 
tu 
'THIEPIX 

1~1 . I~ n-- thi~'li PJOfrlm1mW8 PffliOllCe ~U1 
,AlWAVS ·maJJt a ·copy or ·lwo-.on,Tap:e. 1eut 1dun't 

1 D11R11 
'
1tora•t·Hla iCMiD'T' .&,CMI ~ to ·stop and f;IHl'l.•'1 
Oie ctmck~ 

THERULIE 
Thte1 1·omaar the prog.rem., une,more .,-.111a~ou1 11111 

tmm•~ lh•n '~hie more ·wa'l uable· 'Ill· ~ -11111ur.an,ca" 
1p.h'll1ed ;br 111t1&1d1rng a 1:ape1 11)opp rd the :pro.1rarn. 
1tegard•e11aof'U'e lnco1nwr1dence·o~' w rchlng11.ha 
t1pa coumer·a'111clll: 10H 1,triroae .m~1ntn&11!I ' 
. Meau1tl!!l'le,, tam 1.1'1~ 111 1uck on1PfUI' 1 1an 1ha 
CF!IMQmgram"·_Qd' a11111dtn~1 IQ alt iU ,nin., .. 
C,Ed:1rtom.-.- _.· " o~•= · , s1med h.1_ wou11.' .. .' ~r AippHnae· 1d.Ui~e· 
ll11cona1Pf!lnd w.ffbranrro,.,. ~o· ~·· ·~u-=~·~,111 
dona ihe11CIRAS.1p,roa1l'!lf!l'l1, He 011n1be 11'81Chld 111: 
~1 Tlllek .of O.· ·wo11 1eo~''. PO 1811: if.. Otllo• 
Mint18t.t11M65Cll91812 Ml&a200) 

,so1ME'T1H1lllNf1G1D IIF'F'E,IR:EN'T? 
R - r&r 11amath~11g1 1r&11'111Y1 a:1ffenull 1ln 111s-ao· 1oltw11!rl'9'?1 PHMllE 111brings rou.,un~quo ltlOll'OV:g ltl~lf 
tnhld U:VEL B PfQQflnl& ilHce ........ 


ADULT GAMEi ·• $11A:IP DIC:E 11 11rrt 1Mclil,l1rr11 
party glllif1811or2to &adurl!il a:1bath 1U11,With··• 
111n1qu .1g1, ph c ·dllsp•av ot 1riolllns d'ce. A 'Pod 
m mDJV nmi~, .PQ'I 10ff llr11STA'~P· CON1CEN-
lFIATIONI tor 2 iP~ayera. iBolih ilK ~am1111, em 
1t11ppMsd 1C1'n 1111:ing'la1 mmatia·t'ar an~.~· .$1~95. 

1'ENJUMl1 
• A~ 'l!a\ lthei fist p-Uedr ,1mJmit1DI 

tho .·-rv~ hh1nll pm11,~. y.aunt an1~urTA& 
BU ·wlttiOliJl rlllif •tlii.lttOftaJI,l!!laftfWl1r& FIWI:i!WeJli 
ol1 p11ay ·.11d.lf 1IHWCl~o1 ·mbdl,eN l1MliUdld,~n rliliJI 
,llC,- gmna far ,qni~y .-~-~ 

IUPIRIUa - A·•intlil !P~ttr' ·4!1C rp1111 ~h1hm 
UHS t.nll'8tl,G·11i1raJlhiC 1CflSp~tya ·DI 1two t>lbu8'1t 
~nd •1".Q1H~~11 ·dlia as .,ou11111c' 191:lr111 ih.e 
comptdBr :ID1ft.n1!1'11your ·libug"·Hf'l1~ Dfiltly '15.95. 

.AUTO~....iC8 ... Lets, 'JOU 1qulC1 -1y· orea1• 
como~- 1gf1Dli1llO: Cl'l•P*'NI wth :1~11ifl1Jiil· ·l1m•

1·,Bc1il¥! mmff1and1 -.md l11n1tant ~1~9111 f'ead1badr. 
lbaN 1lt;,n:o need to k·now tha ··poK,E" 1g-r111philc 
1cude-St. V111:J11J 0111111d1r:Biw Uin , nd 1b ·xini fijil'li .a:ra s 
wHh g1mph le air · SCU char111c' ·11ra-M 1rmre1rsa· 
g1ra;pt1irc.eh•ra_etani•.and11perfo1r,molhe1r funotlorta 
1ua:im1 , _uy ri:;w..aolum111 addl••lng TM an:Ufle 
ltlif:Hn '91. m;:lil!IM1 ·ror r:tttt·,dJlapla)'! and 'fOU1aan1 
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•••• 111 

•• e! I IN){ *10l.l,gh ID ll'IMIM11y 
t tht • .,.. - JI ' '. .-.Cl 

Wllill..-.a1 l..,.to,kJU ft
lM • Mllil .,... ......,. or 

t • ...., •or L90 c~--~n-
~-Me..... bll:li: Md lodlil ICfGQ1,,,. 

I 11'9QU ~to wl " · 1tbl:tuglil oi · WHll 
1mprOW11 'J'l)U:I' Pl C'ilntllll'· Alt•r • l"1nil"I 
111 lll"lt .round I ., ..,.a. I ....., 11tln 
l!Cl!hl ~lffd •n•t nwn • 'flUy percenit 'kUrl,...., 

T'1ia &Jam• ~• f 1~n1. lfW1d •ultllLll4• ~or 
1'1MIJ·r .WI •111era. My nu fMI a~d Mn 1"91 
U while my ' 't Olfd cann_,. to• •• 

1Utl 11" Dlll'Dlil'llrolQ• af 1mcoe1.1o 11 11i,*" 
,pf'DID'Wl'I t dllOCIM to dlmon.U••• mr 
,COfTIP'l1• to~who"°' ,,,_,. liMt'I 
1 . liti'I' ~ ... 'tl'Ytna trio COii!~I 

,.._.. dlmt' . II• ..-.. I,..._ toali. In 
~ • .~ .:tnor. 

,,. Ol'llt ·~d ... ,..... 
comp • .ltOld II .-21 flgf: ...,.. 

tc1•11C1 ' " ' HllCI :0 • or .i.llor-•·t• 

__ 
Ol'M, ,~,, ......."'1l'U. l'°",.,,Iii ' 

utw1- 'tourg 

,... 

,,...... n. ~ ... 

bl'lilll4W' oll I."'-~ *-'' l'bllliln IMI II 
ril •!!Md CIPI m MlllH ~Of Nil~GI =...O!=-....· ,_ 

Allf'Jil'• who 1Q1tnd1 l1'IXICl11l l:M' • Mim• 
QOtl'IC)IU"IJJr OWl)hl' to INM • IPl'Olil*'1 H • 
this, ii t0t no oth• rllUOn th " to 
dWl'IOlll ti ,.rt• wrt1• II c n : 1111). Iii II run,l\U 
tHI lllll~t 1;1aphlc1, IUIJd rtlften NII 1001nd. I 
1111111 •II o~ ...". g1mn. lllltcl ~ 'l'Mok 'l~1I• I• 
t'n. ti o~ t·h kJt tn one w<Md 
1ylHWll 

h~G• 
ktatf'Utl1 one· 
°"'..... ....I 

http:1mcoe1.1o


• • 
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G9QIP8J nl 

&kH ~ ~" 1JH'i0g.ramnnng1co ·11• more of ~ne 
mblUty l11D do1• Job weH 1thM U.1mbitl'I)" 'IO accon;,. 
pl lh ·• 1gh9n· 'l'•lilil lnnperimnced pfi'Dgt'm'lmer. 
' d!ID u ' fUOftt•·OI t•H com...e lll'tlen 
M01W cammmd Q:b1 bl· • bitter WQ ID .c
c Hlht'he1111n1• . Ou ·•O · t · m1J 
.,.,many di' ~ · •o accompt•llh... 

A:I .., • p ·when.. · two month9 • 
pedence In pfOQgmmi.ngj 1t wroie t· e game· 
•• la PMw•a.and FtumKCia··· IA••I . _ lrom 
tn•IMt SoHw ). 11needed. lo ~t the com· 
put•r hom dl·1p1ll1f~1ng f·rac·Uon.:I po,pu1.11•on 
'llguru on1·111111• IC..,.. Udlld1not .....,1mMn~ngl,ul 
110 1me to lknow that ll'le c:tty of Fi1umKClo1hiMI 
'°92.512 people·. Thi ontr way I 11imew to 1vp
PNU 1h• traction wa u••ng the INT command. 
S~nce lbl poputmlon coutd1, and som..lmes d d, 
go ·O.,., 32.781. th•I pfe1ented me wUh a 
pfobl . I evenluaOy wound up with an1·elaba111t1 
rouUne •hat looked llh:e this; 

'tO GOTO 100 
20 X • llNTQQ :RElURN 
30 x. Xl1DO:X. 'INT(X):X. x·1oo•:RETURN 
100 X• X+ ~·AND(7W100 
t 'O IF X<.12767 lH'EN ·GOSUB'20 ELSE.·GOSUB·30 

I 'hid ·•o ·••t to ... lit I exceedld the tn:e·-a

HmU. ·dMde by on. hundr:'ld. u.se thlt •nt-a• fttn· 

atan. mutdply beck by ·one 1~ end wtnd up 

wt1'h • population 1nc:Ung 11n 00 •• I •ceeded 

32·191. The W'ha•·• routine above coul1d be 

rephlee<I with'"'• ,on•~ 


1·00 X• FIKllX +·oc•· AND(Jl1 It OOJ•' 

But 
H•nt • 

10 CLS 
201 DEFINTI 

lO P.l .• 11 41 S296 

40 p ••• , ,. 

50 l•P 

60 , ., •• 

HJO PRlMT•P•• ;P 

11 10 PRINT• I••; l 

120 PRIJirr•Pt••1P• 

130 PRJNT•tNT(P}s•;INT(P} 

1·40 PRINT.F'IX (P)@:• 1".f''IX (P) 

150 .PRiftlT•p USING Pf:::•; 

11 60 PRINT USDJG P•;P 


• 

More Thain 10 ne Way 

Th•'llve...,.me! 

1' 0.rt• •-n, 5011.,-ffl'lu'n One• 201 Md 111(11 

2 U.. 'lh• 1P9Clft . -. to tndat. an •n•.. 
lble (lines 60, 1'20) 

l Ole Ibe hr - ltmetlon t1 NJ 30) 

4 U 'the fib full'ICllon (Hne 140) 

8U• the pdrnl u1ing COtnmand tnnn,'8, 1SQ11nd 
180) 

1Uftder dl'fferent chicum11anc• - • NIDh of lh11 
·l'l'li9thodl ·might lbe 1pqfel1'9d. MOit o:I' Ih Hm ' 
method t •• the most •fHclen1, 1becliu11 U 
memory and leada to 't ter compu,1 Ion. But •t 

onl'f bl·Ul8d whtm you1.. pnltl th1t t · 
1number wUl n9'19r exceed~ 32.187. 

Method 2. •a handy when you ti iY . Jue1 1 'h!IW 
v1rlabln lh•t need to be llintegar "''' 1b~ . a, 1nd 
you want 'lhern to 1be1 1rel.al.ed fo .a.eh r variabt·UI 
1u1111n13 the aama lletter. F·or exam.p' , 1p mlglh1t be 
iuMCI' In oalcu la'Ung 1popul1t~lon, 01«m you m1lg1f1·• 
uu 1LET P% = P and u.se· P% for d11.pl.1,y whllle 
kHp~na th•·accuracy ol' 111not• p:recl1lon In P for 
computatJo·n. 

Method 3 le handy under the 1•m• cite.um· 
1t1nCe1 a 2. only 1dropplng the lracUon ,1t ·the 
moment o:I' dlaptay, without dadmc•Hng an uu. 
varl.mt.•e. 

M•lhodl ~ 11• vary 1UHful1 with ••ngll• PNC•••on 

'fltilblil9. 


M81thod ~5 ti IM mos1 HRlbll•metbodl11hown. 
Br ChMl•no your lpedr•e1111on • .r•no. you cu1 
...,. 1 t.foN yiour numblr eo I t num.
bef:a o ' ct fterent slm .. di.,tliy8d ·n tM·:....., 
plM::e ftJy ttut D• Pl• _ .. in 
1M IMlpill PAJGNfnl, ,OU CM 1f\0Uftd OH' after lhe 
declma• poant (eunmut• .a Pl • ...., _ -· 1 1 or 
..,.... .od ,1 tonna1 (aubslltut• 40 pt,• .-
HJllTHS.IDOU.AAS"'J. 

EMn tfle9e 5 mettM>dl ·do mot •111 uet t • 
poulbf1I ua. You wm no il:Ce thal I do no1 ltwJ1Ude 
lhl· cl:umsy subroutine nMnttoned *'·Therti 
,,. protlebt., ,,_., citcutn.9tancn In wtUch 1 
nmttod g,.,.,...,.m·lght not''be the••• ny. 

One o.f the best _,. to grow lft your 
pqremml1ng 1.kme •• to l·ook lhrauah rour 
retwence rnatetlale In YoW' • .,.,. Oime. pie.It out a 
cornm.nd IMI vou a te·11111.tivelv unfammu wtth. 
Ind 11tUCN Ind .,.. it 1Jndl vo.t ~ '- ..... H lhil 
becam9 • twbit.:. pr d wtn dw9lap MPld'V· 
r'f0Qnlm1rnera d0 '1 lin d•Uarent wayeI1

--~·~· 
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http:1rel.al.ed


MMOWMl-.mEW 
.Rod tJlllfn1 



- -- - -- - -

--- ---- - --- -

,..,, 

llJIM 
1· Nt.a 11...... 

- - - -

LIGHT PEN1 nr. :·,._

' t ' ~ 

" ' ' ', • '' '', I 




I t:nld 

HAADWA.R:E REVIEWS 


•u.. ._., • n;_.ct ~1•11ea1'°"9 
10 thlt ,...., it.It ... ln••lldtd tD In
c.... th1 ctoall fir,.qu.na, •nd 1h"'9br 
fnc..-. tM opll!'llltl~ lfHMd·. ........,, 
all of t.... mad• tlm OM 111t'ng 1ln 00"'" 
main; ah1m;•n·1 •.,.,.., uau•Hr 
~I,., Pf!Cil,,..,, jft nwmol\' •If t!M 
·ri.-.Andi._,.._ e1m1 em Amt1buld1 
911PI.. • ...:tuP ·bWd ' . .,_.,a.. rou.lo 
~ 'Jram •al 0•ltOW Mil_...,...n, 
Wllll-l!M' 'l'OUi I 

1'lw .... ,_.. cd 911f'I C CUii Hil ,_, 
,......, · m1r1mt1·. 

You. _..,.. LlP ib 
on. IP...,,. 

'p ........ 

Wlrtlng Dill• ..__. ....., ll'l!tO 


QIN ., • - IDll!Q ... .... .
·~ 
......!II ni. .......... cacit

·~-- ·t 1J1111M md •I
M JOU l'lilllllll ,_, do .. "'" I IO M 
.._,,llftlgWfJ ...., llCldon• jlwftllper, 
and mrl Dftii 1--. MJ lDt•I Um• ... un
dlr m klur. 

I ·oauld I - lblil Ulftl bl flal• ., t.. '
1-.1mlldit11I mtat•·TIMI cio1\'M.CHon1 
ICll lh• main ·~· bel9'd •m•on 
'"" 10ldill' ·ltd• ·wt.n1 11f or 111·11 cClilln
poMil'll' tdtfttHlcallofl111 cm ttl• appo..te 
1.acs.. I ·Dot (I,. .~.. on tiy • row Ind 

=111hlt1 tww1 ·Jt.._hocnli!Ml1. 11 :you
Id• ·to ._.i, tihl• ibCtud. doidhl9 

~- rou' a-11~ ot1 tlM' ~d tlll~rw 

1~1ng1 tll!Ch 1lon. 


lhe '"'°' 1 nMd1. 10 bl Cl~U 
loGMiO ·unMr U. H baMI 
AH• •I pu.llild on lbl dfMJbltl llkllld ... 
n.t 1'IOllld11 ,1m . . , t - - ·w.i 1 
DCl!tlkt .... . .... tmrli .,.. lil!i!J ,.............. °''... ltlidilN • .,.. . t
~l _11 • ·- - ..... · 
'la• I tm QUl .__It' V01!1 

•ua,.-.... ..,om.,. 


-.::aa.SE1JM.M1Ql'IMTfNO.... 

AadiHMfm 

dOUld ~: lftji, lrnM fQlla• t,._ IMfruc· 
tkan• ...,t•v. 

,.. ,,.... • • ~flf!iG. 1 11qJMCf "' 
M1 and liU PfttQW WU IM'll•ed' b)I' 
60,., b.d wtl•• 1ibo11o1t c..HUi• 
opmmlDU't I• ti ..,_... to· CSA:YI! 
....... In l9- llllgPI ..-.i mDCll9 lftd a9llNI 
19CU1111ud QpMI' Y•1 h •=llWM_. 
.. Oli.JlMJld • l'l!IJl'IMI lf'lll1.•....._ 
~ • .._,. - n., ......,...[, •Citeou,.._ Ill Cl.OAOM.- tMab ...... ,,_ 
lit.OIL 

WNlll aci---..... . ',.,..,.,. 
~lfOIMlllH - .flO._, 
.... . ...... OOftmii ' " 
....... ..............:1 _ .. 
__ ......_ Ill,_ ............ 

llllCIOftllinl 1i'O CJ I' ,,..'II 1ftlOle ,......,,........,,.,,...._°"_ ....,,,....,
........... . ,....,_ ..... ,..., 

..._.,t... 

CwtHllllH 
- .~, .... .n.1n-... 11 ~ 1)81 

...,.... Orhia, ....... .-iFa, c.-~ 
Mll•lfllta~ii..a- ,... h 
.-ilUGI•...,.,... ...., ' • 11 
I 'tt:h ..,• Wtbi8lili. IMOdl IOlt l lW 
lhll ,...... ... OMt 1ftid •
-..•mtdm..._ .... ,._... •• ......... "'°" ......,
........................kl ,.,.. 

I.... llP' .. .,....., 'lft9 ' ......' I-... 
... • I .... ~ tMc ...., ,._,, 
... ........ 00.~ 11"'11111*· 

........ IMJ ···-~---................
........ 

n.., .. l:ha1f J-:IU ,__ ..,.....~._.....,to11M•.._,...... ..,..._ . 

1'9ollctr ,._..,. Pt-.1 ~ TM........_,,,...._... ..........

-(Qll••••7111-..-........ 

,rl!f 'fflDllH"9 hf?,..._ Bam~ilW M_._.Of ............. . 

--~....llQ ,,,.,..., ftM for '"• ~~litllll 
~- lnc~I IMHlhl ian 

1111 truci,:•cm1-. ""9orr of 01MJf••~on . 
sa..tc.. .,.. Clbll •Coml'.IJdor T•Dla 
Utel~IMlon hi llta ...,. •• ,...l"I Ihill 
~ lr:ito ,,,.. ..........d .. ,,. Ill · 

mrtledl ••dOlitmto 1:twprJne... -1~ 
•lili lhllf!· ,._~ to ti,. M8'C U.IST 
Md~~- l'l lia pctllltbilt ._, 
•a IM nlCldUll '" UP1flf?1dOWl'l n 'ltn· • 'lhnw.......... ._ .~ .... . 
-.MCI ·tci·11'11 TAB-ID ' fMtr.d WTOP"' ·In 
-.. _..,., ...,.. an IM ·~~·• 
... Of ... llOdtilf to ,._,.,.. ...., 
mtal..... 

,. TW...,.. '*-.....,~r 'bu! 
.,Jin.I .... ,...., Qt ..... OCh9f: 1-IJ""'9 of 

" • ~ ...." I. ,... ~ ..._..o.,.... ,_am.n .. ..._,., 
"'- ......,._ ,._,,, ~llllQI, In 
- ··1WMI• ...._CJn. n ••1101,•- D 
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Th•• lit • _,. dlll'll t ...... ' Ill Jtl!f
ln ~ f!:O '~' ''~· :rou ...,.. 10 .,- rt 
~ 01:1m ym1Mat! ·~ It. JO!!li "°"''"! 
'Wilnt ·~ 11tafl 110 wrtllie • N'Mwf 11 n.nl· 
scpe.1:1~ llbeui ll·••n•r l'l·O'J.lt'I p1l,1:v•ng 
T, P9R. ud 111111111 UM·lrl fl!\IOlfe HWI .-.y Oil' 
IM1Q1lh• 1Un11; i ,__pmM tnm, ·~
11111JIJtll'I' 1111101•·t!hWI ~00 ,-.. 

l'!(llU bilg:lft ·1im·UP• lrlll Hong ..,Cll fl 

tl!lillrfMI' '*llllD wl1ih • 1lmll!IJ ba9t Mell• illil · 
II•' ll'Ql'kitng1 CUI~ , U~~m1wl'llll9ft!·,, , ''°"' 
,.. 10 ~.. ,... 1monm, •1:1t '~- _.,
•f!Om 11 1Qi1,,.... 1io. w.1111 .,.o,,cnaron 
~D"' mc11nHlli!f tnt...t fha11 ~•' ali'lilf ~ri• 

1b911hni1!11l11111 o~ tolilm 1lill'Obl•1'"IJ. .h ,oi.i 
C9f'IY C91\l1ID fl'Dffl PQl1 to·IQiOQ rln 1·t. 1Qtlllfl• 
·s., ~ I~ _,.Ill" Iii_,.__ Tllw 
tngp111~ 1~dr11lJ• CJ' ·•fil1I•, 11.l 11Hl!ll, •l'iHa• 
l ll!!el 11'1'1\q ••·'•clif •11ril:h ,.,., 1ro:J1 111\llPI 111 
oncHOfl'lll•••'odd•-• 1nHlfl Htdtt ~ 
11f\l'bt.1111• 'to u y,.._ btil'•'*"'l'l'lal a-.1M11 
mllillllc Y,llil4 COd!ISllillllil!I~ 1111111. 1!ftl•P'l1 ~mm 
ll!ilm.. Amt·th•nt ,.,. IDt11 or ·att.-u ,p;111a~n.. 
o:nH,w1u1 aood •!fed ~•...i• 0 11 1~ 1\oil!t own. 
11'1 •dd'U~Ol'll - ~01 'tl'l• plfilltn, fOU ti•"9 •11> 
W!Ulltl)' •bDuil aiml011ig1 11'1 • 111tonfi. 

U'1111QIJI m•RIQIJ•*"'Mlt.lllCI'. 1r'l!l1n .-11'1' from.°' 'IG\h'I cd~ 11'""' tp1l·1·1,H, ~'Iii OOPI 10 tt1 
enoug11'11 ma~ tnlililill'I"' cin••P· g11n.r111 
CloflO• 111111!1::11111.i1i11'11'1111111G ·jilll·lll'I t.O· a lbl11 '111> 
deail ll'I the ll l.K um.I.,, ll'ld 1100n•, or l•llf 
Pff'r on th• m(l1ii«1yl111r1J1tGr ti111io.. ~f• blln 
a-.t1 ••~~·kd.I 1B:til ..,.'" ·IMi111illk 
IHlCI• 111 oin11v 11 w11~ 1.1•tiiolll In !/O!llt' 
tl~MFl!lilk 1hlt big m~ 1:11, 1111 l(qll!lfPlll 
Uldll:ftlgl CM QOLlr••. Oflll!lm H•~~IJI I• 
1flW.ky lindl ililllJQln,. ll'l!dl jfQ/oll ha• 'l'O WOtllJ' 
aboliit lf•• 1pod li~l'hiOl' l'Llilltl U '1!1111111H •ti• 
~,,..,t••· •• ~• mn•it ••l'I! no• wm'-llih
tl..,.•o , 11:111We •• al.lo, Jolilibln lilll' •'rrlrt 
1PG'I ·•liJo wa'lf.i:ll ll:iv• •o· ~ulq V'(Hl!I 
bllnliim.111. D• cin~y 1~el:l~hwli•r ut. pl'Me 1lo 
11itMP 111..HI ill In M113:1'ht Kcti11Ui. wri.• YOUI 
llmAI 'fOUI' -.11ll't0!.de 1nd ycn.iJ ..__ a:-
r;oo_nt 

'l'rlJU:r ...irf!OllllM1 1111110 l)Ml)lll. llCCllilm~ 
111bo -~locw rou lo·-1'1 •..,.,,... mone;. 
n 'H• bllin.ll; 1P91f'l1 151' l'l'llGft-ltfllr! l$l.1#a•. 
ud: .,oii ~ w.- 'lh• ..-...., ta 
1P9Q11l1111111 ~n1 Ho11111 KDflCI mommod11ti.. 1111 
'l1'0U •11J11• ·af' ·1u•' 1gl• jJ,_..INiRtll, •Adi 
._.,,.., pphil.-g1Qllihml it· dulli for .,ou, '.!!'OU 
.Jim fi!llM N •gppor•~·J' to 111qwtp 'JDlll!f 
tibAca •lt:h ou• md ., • lltltl•· 1plqiJng
1"'•a. H, 1tll'l1tnd at' Nm11 -"Cl ._,, 
whM rcu ... 111·~ 1111 f:*lltll!IL rou 
•l'Md •d ,..,.,~ - !If J'OU ,KlJl:iail If' •lili.. 
....,, ,_ - '1\ilD' •t unf•~l!!Jftlt--. lfl 
lllJ..., IUQ. Mid! llHll!r*--'•!011\J '!M!jl _ 

F"IOITII hml! tfll tll\'litl. ;U ,_ •• Wi 1porli, 
!OJ .tl~ M O'~-.i ,. _.,lo 1t,,_ li'I· 
,.. lo'hip Jillll ii ....... •QDlll .Tihoai m.tll 
l!Mil'._. ·i::m li!llfl -.,arp Md!~ 
~ prufiiL I~: - I,_ .... .... 
~-:~·INB'ij mi ·m~ 

llh11~·1!1~ ~Mi a-i- I• ~l!l I~ I! 

mil...,..,.. .-d ,111,_·r..o. Ii mil 01i1 
l!fi ~ on '"*-"dr,.., jin1 """ ,......, ~ 
T!CMI • ._ lin .Hi:lftl i~~ ·•n.1'hliq 
l!ii ·1!111• • -~ ruulillM·na. -., .,ou 
ori hiMI· fUI' roU' :l'llilM ,,..,., ~Mi 
now·r~ 'lllilW • mm1110111 ""'' mmlila. Tiii· 
-.ail!• CH M M !!Ow: ,aa 31» (II' Qllil• Qlliill' 

11QOCllDDJ, - ''"'-' 1111•l1l1lil . ...........· 

J!OUl l~ gDillld1ll l:t. 

Motil: iii~ ti• l:llillil!ll 11• 1 11'1~ WllUI 11 
dii9PllY Cilwi1' 1ltMil Mowtl IM (IDOCh. JOlll 
bin lft11ft• ~1 ..0' on .....,., illow' 
llliililllCl'I '!IOU' ,....I llf!I t:h!I• bUll Md llMM· I 
muGl'I JQil Q!IU' •._ m.._,..,_,, how: I 

~n~ QJlll!lll· ,.,U h-. JUUil ho!lill 1mUc.h1l'W11 
CW1iO ,,_.,}!'DU haw• tA ~Ult lilOIOl M'tlllit 
Hlillll• 11t. no1'.b1nu, wilNllllly UCllH~a lllboili 
1lilin· G'11111rt . •b• Ud1nm111~1 11Q11 · 11•, ·w111j111 
Oi911'11Hd. 

111• Ofll'~ ·r1••nl•CI tOltll11!1ti· 1l)IX:l.lr!I 
•!Mn vou .,,. '11t*••d 'bi)' 0•1111•n. lb.tr 
J1J1nlla u•, dl:lllPll•~ 01111 H'I• ••am.11111id 
•bn you h'H OM, H 'l!lat:le11, ...,_, .nd 
~ bD191,11'1 tf• 1Nil1 eflld llwJt H' 'fCIUJ'' I 
b~~ 111II 11MM11°""' fDU wwtc:h " 1inli.. If 
U•• •• 11 Uj1 •fill.,. lll!fl:, •ti• ne111: -.lght l11 
'~o~ 10 pl1n.111"t•'fiCl11J1 '"' ·1:ti:1~r g11.1f11'1:1 
tlulil1l111Q, 1nel Iii' th•~r aim ~I croocl. UM 
w~ lli:Nltl1 •"*•·• rciu IN li1. l'hl 
TD\lltU1• l11 Wl'll di:l'llli9'1•nd h111111 

'"' w1ech. 
11 !:h• t•• 1\111 oriil'l!I • ocu,jpl• of' '"' 

mli'IQf 111_.a Tl\111maliJ11 on• for m• !:1 tl:lilt 
H II• :llM onl:~· 1C1n• PIQ'!U, l!l'ld I WOLlld 
miu1Ch f11tha~ Pl\IWll' • ·m•m• wUl'!i • h'l•nd 
'l'h•n •kl• 110llli11'1!fl1-•11t.111 camipiut•. 01 
1cm.1rM1;, 1w·n11admll 11hll:t 1ot••111· ~ha!l't 1 l l1•11101 

tt....., 1Wll1lllbtt,..IACI 't.._•I 111 •"'9n Ir Pill"· 
:liOniaHy pi11.,.1a1r-n. 
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