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•

AJlSTH ACT. In II.i~ paper. we I'N'!oC'll t n methodor~l jmAt ln~ IliA ('ha rAclt'ti~ti('>i orsimple osc lllat tng "'~'iltf'm~ II)"
the prill (' iplt~ of least sqUtl.t'C'>'. H j" ,,110 ,,"11 t hnt the mr-an of t wo "nct'4·~h·e lloO:<it ions or llll nrtf'i11llti llt; p~tt jcol.' Ilu ...!' lIu l
nh"")';11 ['r O~i,t" t ho t~L f."AlimatI1. W. · i~h tillg flll ·torS Ioe c.. , mIHlljn ~ tho lw1It t~ti lllAt.o I.A\·p 1I(..,.n f'fllll l .u lf'W1 fur (i) "
I:)'.rf'rn nl'(>ilIl\ting wit h unit frequency, (ii) 11 syet em 05cillatiJl~ with all)' frt!'IU(lu('y a nd (i ii) Uot.,b)· W8VM in til t'
atmoephe re .

1. Jntrodurllon

In moteorologicn l dynamics we ofn-n encounter
tho probh-m of flnding nn optimum estimat e of
equnt ions which spe'dfy UI(' propl1gatioll of ntmoa
))h l"ric wnves. In this report., wo l ~l'OP()~t ' n sclu-nu
for OOlllpllting optinmm N4HmntC'R hn Rt·d 111\ the
pr ineipl o of lonst. squnres, More RJlecilienlly, W,'

(>OM th o following problem.

2. VibratingsYsl~m withunit frequency

T,('t 118 clIOf)f:(' ns our N041imntos till' constanta
A' nml Jr . " Tl ~ t hou miuimiz» th,' rllild iou,

f (A', 11') -- [ r (I -II) - .r. J'+ [ r (l. = ,, )- ", J'+
+["(1- 11)- ",,12+[,,(1=1,) ",1' (~ , r,)

~ot,in~ ..lint HIP llC'('f\RRfl. l\' cmulition rill' it minimu
in/(A', [f ) is .

8j r 8j
~r = ---aJ' 8. / + a{I' ~ (I ' - II

l et UR consider II simple vibrating system
governed hy tho eqnntion-s-

TlIO position of R particle (T) nnd it. velocity (u)
nre t hen defined hy the following funet ions of
time (1) -

(2·6)

12.8 01

(~ '8 h)

. 1' - ~ (,'0+ ..1 .)
tr -. ~ (1I.+{I ,)

ef!D.I' - ajlW' - 0

For n AyAtem vibratillg wit h unit, frequency, a . in
(2·1), wo find

f (. I' , /I ' ) - (""'+",'+",,'+,,,' H·
+2[(.-1'1'- .1'("·,, " " , eo. I, -fl , . in ' ,ll I·

+2[( {I')' - 11'(""+" , sin " +",eos ' ,ll (2' 7)

On ""ll lnnl ill/; the I'n,ti nl,leri" ati""s of (2' 7)
nnrl 0l' l'lyi ng (~ ' 6), we fin .l

Woalso note Ulnl. tlao total error ia-

where Ao' A" n,,, n, ore values of tlae e""Atnlts
in (2 ' 2 n ,la) at, 1=0 01111/, respectively, Thus, We

infer thnt th e heat "" t imn to for A nnd Il is th e
a vernge of th e values recorded nt, 1= 0 nlHl I,.

(~ ' 1)

(2 ·3 n)

12'3 h)

( ~ . .jn )

(2. 1h)

(~'2n )

(~'2h)

u = ~ - f")

(i) I1t I = fl, .f -: :"0 -- 8u

(ii ) at I = I" J' = 3', - 8,

,/I,rldI2 + T = II

r ~ . 1 co s I + n Rin l

u ~ - .., sin I + /I co.. I

whoro, AlIn,1 11 represent constants ,

Let ns lInpposo we do not know A or n,nor :r.
and tI; hut we do hnve the following informntic,"-

•

R = 8,,' +8,21-_.'+, ,'= / (11 ' , Il') (2'9)

On u.ill~ (2 ' 8ll ,h) llA On' enLimn t o of A' , 11' , we
find th nt, t ho total error is -

whero ..., .., nnd tI._ tI, roprel"lIlt ohl'l'rnd posi
tioM nnd'Yelociti('B, and. 80, 81, ltl . £1 are 'erroTR'
in ohsl'rvntions. The problem, which we propos,'
to di ""I1!"' , is to ,I"" ide (i) whnt is the heRtesti mnt l',1
\'Alne of tI,e constnntA A nnd n from tl,o informn"
t ion nvnilnhl c in (2'3 n, b) lind (2'1 n, b) , nnd (i i)
",!lilt i. til e error in our .stunnte of (A' +n' ).

E = (.-r,,' +3','+lIo'+U,') -
- H (.I.+.I,l"+(1I.+lI,)2] (2' 10)








