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'!.,o u s e  b~a ~i~: d:Lr,,', d,:.:~,ol.~:r.~i~:t, i o n  ( :i.n "dec.]. . : i i : r ,x, b,:.:-:.for'e u s e "  :::...~;. ir i t .  
o f  P A S C A L  ) ~. I r ,  c:,L~]" :[r~'~Plemenl:,.i~:'t:i. or~ t h e  d i m  dec:..i..~;~".~!:;t.:i, o n  i s  
m,~;d~;:.:, ...;,..Is!, . :~: f ' t .er :l..~i:b,:-:.:,l dee]..:.e,..:;~J.;. 
l~i::be:l. :1.~,2 !; 
d i m  i" iASS :, L E N G T H  ~., T I M E  i:; 

This decl~:i:res 3 dim@nsion.~> n.~i:n,::.:-~,l.;:~ MA:F!:S 
TIME which m.ii~::~ n,:::,~.,,' be used to define t'='.Fes.:. 

tL,'me METRE = ~"e.~ii:/ dim 
I. Et. !GTH =>  :I 

e n d  * :i..:.0 ~ 
NEWTON = ~-(.:.:,.:~:]. d i m  

i ' IASS = >  I 0 

L E N G T H  = >  1!; 
'T I b tE  = >  .... 2 

e n d  * :!..,0 i:~ 

L E N G T H  ,~:;~~d 

The numt~er i:~r',':.1 the o;,.'.er~:~!..~:~- ,:!~t. t.he end ,:::,f t.he :.~efns.:. 
d e n o t e  ~; c - o n v e r s i o n  f~:,:::. ' t .or w....r.~t:..~ s o m e  k~.~:s:i.,::: u n i t  o f  I:.~,::,se 
d :i. m e n  s :i. ,::~r~ s :. t t .  r,~ ~ ~:¢ b,e o b s e ~"v,:.~,d t ~,.~::~ t t h e  ur ,  i t.:::. ,.,.., :i. 'i: i , ,::~: 
c o n v e r s i o n  f ~ e i : . o r  ,:::,f :1..:.0 m~i~'=,' b e  cor'~s:i.d,:...,r,x.:,d ~-~. b.~.:.s:J.o u n i t s  .;. 

d e f : i . r , e d  t.L,'Pe:~!., e, :d.; .  J O U L E  = NEWTON t ' I E ) R E  ;~ i s  .:~: v, : i~l : i .d 
• l:..,=.'F.e d e c l a ~ r e . t : L o n , .  The , . iuxt . . i !~: ,os: i . t . : i .  o n  ~., : i n  ~:~ec,::,rd~i::n,:..e w: i . t .h  
'Lhe  d,:~'..a L o  d.~'..,~ u s e  o i "  d:i. m e r ' ~ s i o r ,  s.,, mea...ns .mui t : i . : . , . . I ic . :~ i~t : i .c , r~.~I t .  :i.s 
e e u : i . v ~ ! ~ l e n t  t o  t h e  1"c, l lmwir ,~. ; .~ d e f i r ~ : i . L : i . o r ~  .!. 

J O U L E  = ~"e.~i~:l. d:i.m 
MASS = >  :1, ;~ 

L.ENGTH =>  2 
T I M E  ::::> ....2 

e n d  * : t . , ,0 ;~ 

Ar, othe'P notewo rth:,~ 9e.~Lu re :i.s ~.~ u t o m.~b i c' c:onve rsion 
w i t h : i . n  , J n i t s  o f  t h e  s~-me d:i. m e r ~ s i o r ,  .~ e,,~.~<. 
A N G S T R O i i  = M E T R E  / 1 , , O E ÷ ! O  
d¢,,;:~l~i~"e~i; AHGS'TRObi  [ :o  h,~w~:., s~ .me d : i .mens : i ,  o r~s .~.!:s i'..h.~iH, c:,f HE'TI:~'E 
b u t ,  w £ t h  .~ e o n v e ' r s : i . o n  P. ! }c: l : ,or  o i "  :I..~.OE-:I.O w~.~',,t.~, t . h e  b~i~s:i.e 
~!t"!;t,'i'. i'it!ii'l"Rt!!',-:~ '!h~.:', ool~n,;',:i, l e ~ "  :::~i~n ~u{o~' ,~ . . ' . / i .c ' . !~: l l ,=:  :.'.~ener.~vl:.e cod(.::, I t o  
c o n y ( e r r .  ~i~l]. un: i . ' l : ,s i:.m ba,,s:i.c: u r ~ i t . s  ~, t h u s  re l : i .ev : i .n~ ; ,~  t . h e  
,~':,t'o~.;.~r.itmmer l'~",::,m i"'rec.:.,u,:.:.:,r'~t, mult . : i . : . : : ' l ic ; . .~ t . : i ,  o n  w: i . t .h  ~,... F'~n~:.c,r.~. 

With these st~'uetu~,ns ,:~t h;~_,,nd . the com,*:,.ilc,,r c.a.'.r~ e a ~ s i L w  
clo d i m e n s i o n m l  m n ~ I  L~s i s mr~d mo i r'H:, o u t  ~,o t. I l  (~ u s e r  
d i m e n s : i ,  or'~a~ll,=, i n c o r r e c t  s i : 4 ~ t e m e n ' l . ~ s ~ . A n  .~:ssi : . ' }~nmer~t w o u l d  t h e n  
b e  b(~::~ t ~,,ee n , : :omm~L i b l  e t ~.;,,'.,. e s o n t ~  .~ I::' ]. ~..:, ~: ~. (.:.: n o t e  i:. h.~ t 
d e f : i . r , : i , t ; i . o r ~  o1" 'l:,...~pe comP.~i~.t.:i.bi].:i.l:~L~ :i.R ~.'....~i!:sc..:~i:]. i t . s e l ~ '  : i s  v,.i,;':;.::lue 
E 2 3  , ,To  .!~:'.vo:i.d .'...'..io:i.n.~..'.~ : i .n t .o  s i d e  t.'r.:~..'..c.ks ] . e t .  us ,...~:.'.:..iree on 
c o m m ~ t i ,  b i l i t , > ,  ~i:s s t . ~ " u c t u r e  com, , , : . .~ !~ t ib i l i t~ . : : :  -~i~:~",d d i m e n s i o n . ~ : l  
c o m ; > ~ t :  :L b :i. 1 :i. t.~:~ .:. 
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check is m.:~.::de ,:ii:s follows+ 

, :~ = ,. 
~, '+' , "-' ,,, '*' ~, "/" the 

"~:='~,'¢".~.," ...... ~: .::~llowed or',l'~::~ if both o~.:..e~'~':~nds .i!~.re of 

s a m e  "q: i .mer~.~;: i .or~s.~Henc.e .~::n ex, , , ,~"ess: i . , :0n o f '  t h e  f o l l o w i r ' , ; ~ : J  t ' : :m.e i s  

:i.d....o:f....s',,,,eed....dii~ .f' : i .d . . . .o f . ._ t : i .me_d: i .m 
S:i.m:i.].,:!::'r'].':~:~ ~., id....o't"_m.li~ss.._d:i.m::".=:i.d_of.....i!~,~'e.!!:;_d:i.m w o u l d  b e  ~"er '~de ' r 'ed  
~!i:S e "1'" "T" 0 )" + 

:*"~,'/" .':; These o::.,.e~"~.:,.tors ch,.:~.n:.:Je the dimensions of the 

resu~l t i r~: : . : .~ e × m ~ ' e s s i o r ,  b'::.; .~ddir,::...~ o~" d:i. ffer.er,,:::.ir,.~.:.~i c~o~"~"es:..:.ondir,~.::.i 
d : i .mens : i ,  o n s . ,  Fo~'" e.:.:.,.:~.~ .~:,.n .~s.:~i.:i.:-::.~nment. o f "  l : ,he k i n d  

: i.d....o¢.....~!~:re.-::~:....d:i.m:!:=id_of'_].er,:, i th_dir~'~ ~.:: : i .d . . . .o f_ ] .en : . : .~ th_d: i .m !.~ 
:i.s va: : l : i .d  b e c , : i i : u s e  d : i .mens : i ,  o r~s  o f  R.:,I..!,,S become :!.en::.:;:th = > 1  4. :I.~ 
Or, t . h e  o t h e r  h.:~..'.nd ' . / '  , ::):,,:.er.s.tor :, :i. nste, : :~ :d o'f" " , * "  wo,..~:!.d n,:::,t, b e  
F.e-cm:i. ss: i .  b l e  :i.n t h e  s l : , ; . :~ t .ement  b e c . ~ u s e  t h e n  n . , h . : . s  h,.'i~.s d:i.m 
].er~.:..it.h = > l  - :!. w h i c h  :i.s d: i . f fer, : : . . : . .nt,  f ~ " o m  t . h . ~ t  o f '  L~H.~S..,  A l l  
• ~- e.~ :!. s wh  :i.c:h ,....:..re d e  c !.~::: ' , "ed w :i. t ho,..~t D]:M ..:~ r e "1.'....:~.', k e n ss 

d : i . m e n s i o n ] . e s s  c~u.~i.::r~t:i, t i e s , , A  s 'b , . ! . . :nd~"d P u n e t : i .  or*~ l:,her'~ n e e d s  t .o  
b e  ~.:. ~"o v :i. d e d ~. 
f ' , . .m~cb io r ,  i~ !AG(X I: r ' e .~ :~ ] . _w i t h_d : i .me r ' , s : i .  o r '~s )  1: ~'e..;~]. 

This function converts .s. n ':::~ dimens ic, n~l e u ~s. n t '.i. I:. ';:.~ to 

dimer~::!i, ion].ess r',:.:.:,~i~:l.:.The mnemonic NAG st..-~.nds for ma.'.,'Jn:i:tude~ 

s t - ! ! ! : t e m e n t s  .:. e.:.~.:.~o SF 'EED ~:::: 3~ .0  M E T R E  / SEC .:. 
< B~!F ! , : : : , ve t ' s  > ::.':~ .... 

<d:i.m....de,:::].>:.:'. ::::= d i m  . . : : : i . d _ ! : i . s t >  
< i d . . , . l i s ! . > ~ ' , ~ : = : i . d  { , :i.d } 

<d:i.m... . t . '=. '~.. :e>: ' . . :  1:= < s i m _ d : i . m >  ', .:: ' .com~.:...dim> 
<s im_d: i .m>: : ' . : : ;  = re~;~:], d i m  < d i m _ , : : : : s s r D ,  

{ !~ d:i.m.....i!i:ssn 2- e n d  < d: i .m_c:c~r~v. . . . f .~c t  > 
<d:i.m.....~!~.ssn>::".:.:'.:::: d: i .m.. . . id = >  :i, n t _ c . o n s t  
<d : i .m. . . . conv . . . . l "a~c t .>~1:=  * r.e.;'~l....cor~s'!:, ~ / re.. . '~: ' . ] ._cor~st 
<com,, , , . . . . .d im>~ ~:::: <d im . . . . e× r : , >  . : :d : i .m_conv . . . . f , ; i .~c t>  
<d: i .m. . .ex~:~>~:~= d : i .m_ f .~ .c t .  [ / d:i.m..:.fa:..ct. ] I 1 / dim....f.,!!:c.t. 
< e:~, , : . , , ress: i .on :::.~::.'.= ex~: .~-ess : i ,  or~s.....~,:~.....bef'om:,', t:: d:i.rm...ex:.,,. ] 
< d ' , i .m_f ' .s .ct .  > ~ :~;:~. d : i .m_: i .d  I ( d i m _ : i . d  -::** : i . n t . . . c o n s t  ) 

A n  e x a m p l e  1:,o :i. l l u s i : . r ~ : ' . t e  v .~ ! : ' ; i ' , : i .ous ;c .o r ' vs t~ 'ue l : , s  :i.s :e;: i .ven b e l o w , ,  
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

.,.:, p o .~:::i p ,:~ m DEMONSTRATE ( INPUT ~, OUTPUT) i: ~ 
dim MASS...,LENGTH~,TIME ~ 
t'=.'Pe 

I<G = Peal dim 
MASS => 1 

e n d  * i.~.0 i:~ 
M E T R E = P e a l  d :i. n~ 

L E N G T H  = >  1 
end * :I,~0 

I<M = METRE * 1000,.0 ;~ 

SEC= ~,enl dim 
TIHE => 1 

end * I,..0 ~ 
NEWTON = KG METRE / ( SEC ** 2) !; 
{ Note that the t~:Pes in this context .~Pe :.:.:.ler'~e~,.~l].,:~ units } 

eonst 
G = 6~67E-II NEWTON (METRE ** 2) /( KG *:.'I~ 2) 
{ Note that we al"e ,:~llowin~.:..i .~:~;r'~ extf'a c:.onsL.~nt 

decl,, so as to ~.llow dimensior:~l constants .~,s well ]. 

V~R 

CUHULATIVE~,BODYHASS~,EARTHMASS .:.'. KG 

DISTANCE ~KM 

FORCE .::t NEWTON .{~ 

COUNT ,'::inte::,'~eP ;~ 

b e.'.,'.~ i n 

CUMULATIVE ;= ()~0 KG ;; 

COUNT ~ = 0 

w h i l e  no t ,  I ! : O F ( I N P U T )  d o  
b e .'..:.~ :i. n 

READLN ( BODYMASS .,., D :I: S T A N C E  !, I::'ORCI!i: ) ; ~ 
{ Rea,'d BODYMASS :i.n KGs ~ . O I S T A N C E  :i.n KP/s , FORCE :i.n NEWTONs .>. 
C U M U L A T I V E  ~= C U M U L A T I V E  + FORCE*D: I :STANCE*.D: i :STANCI : . : : / (G*BO~:~YMASS)  
{ N o t e  t h e  a.,.ul.~oma.'.t.:i.c c . o n v e P s : i . o n  o 9  KMs t .o  METREs  :}. 
COUNT ~:: COUNT + i 

e n d  .; 
E A R T H M A S S  .'.,'= C U M U L A T I V E  / COUNT 
WR:I :TELN( 'AveP~.~: ' : Ie  m{.~ss :,: - ' ~ E A R T H M A S S , "  k:.::..i~!~') 

: ~ : $ : * * * * * * * * * * * * * : ~ , ~ * * * * * * * * * * * * * ~ : * * * * * * * * * : ~ * * * * * * * * * * * * * * * * * * * *  :~k 
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( : : O N £ L . U S i O N S  !::: 

The text does not ,::~]..~im ar, exh~i:ustive tre~!~.t:i, se c,n the 
subject but attem~.:.ts to ,:::,~:.en .~i~ dif'f'erent lir',e of thou~.;iht i~", 
.~..'.chin:.,.':i.n£." .~: :-ir,'..:..~.~i.~ter " r ' e l : i . ~ . b i t i t ' : : : ' .  o f f  S o f t w , . ~ : r e . . ,  T h e  ..:..~dv...~..'.nt~::...-~es 
,:::,i: t . h e  above  ,:.:.,::.~nsk~"uc.'ts ~!~:~",:.:.:, ~.'. 

(:!.) E.{{{se in ~,,Y'o~:~r~mmin:<{( s:~ Autom.~{:t:i.,;:~ Conversion ., 

(2) E.!~:sw to ,rsteh e~'.~'o~'s ~-t~: It is r,ow ~.~ossible 

c..~:'tc:.h dimer.~sion.~:l inc.onsist.er~c~'::~: in fo~'mulae~ 

to 

(3) !}oc.ument.,:!~tior~ ~ .The ee.i~i:der of t.he 

e.~eh d~t~ element ~.:.rec.isel,=:,. 

,,,, y, o ,~:~ ~" 8 m k r~ oL,,Js 

The text. also ',.'.,'oinI:,s out..i',h.!!~l:, stY'uc.t.ure alone need not. 

smeeif':~ the t~.:m.e o9 a vari~ble ~ T~:...':.,~'e should enc.ompass 
other useful attT'ibutes as well.., 
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