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Product Theorem Assuming absolute significance of
relative magnitudes of physical quantities, the function
p relating a secondary quantity, II, to the appropri-
ate primary quantities, x,vy,.... has the form: II =
o(z,y,2,...) = CxoyzC....,

stants.

where C,a, b, c, ... are con-

Buckingham II-theorem If ¢(x,y, ....
plete equation, then the solution can be written in the
form F (11,1, ...,

of arguments of ¢, and r is the number of basic units

) =0 is a com-

IT,,_,.) = 0, where n is the number
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1 ratio ratio u(kz) = K(k)u(x) u(x) = a*|x|ﬁ
2.1 ratio interval u(kx) = K(k)u(x) + C(k) u(z) = oz’ + 6
2.2 u(z) = alog |x|+ B«
3 interval ratio u(kx + ¢) = K(k, c)u(x) ooo
4 interval interval u(kx+c) = K(k,c)u(z)+C(k,c) u(z) = aulz|+ 5

)00 ., 00000 a4,84 forz>0and a_,f- forz<00000

For all i, 11; is a dimensionless number.
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000000000000 000000 Product The-
orem [0 Buckingham II-theorem 00000000
0000000000000000000o00 20
Theorem 1 (Extended Product Theorem) Assum-
ing primary quantities in a set R are ratio scale-type,

and those in another set I are interval scale-type, the
function p relating a secondary quantity I1 to x; € RUI
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has one of the forms:

=[] let™)(JT (D brslasl +e)™), (i)

T, €ER IyeC zj €l

1= Z a;log |z;| + Z ay log( Z bijlzi| +cx). (i1)

z;ER I,€C5 x; €Iy
+ E bgelze| + ¢4
zp€ly
where all coefficients except 11 are constants, and C' is

a covering of I, Cz a covering of I — I, (I, C1).

Theorem 2 (Extended Buckingham II-theorem)
If ¢(z,y,z---) =0 is a complete equation, and if each
argument is one of interval, ratio and absolute scale-

types, then the solution can be written in the form

F(IIy, s, ..., 1, —r—s) =0,

where n is the number of arguments of ¢, and r and
s are the number of basic units and that of basic ori-
gins of the dimensions in x,y,z---. For all i, II; is a

dimensionless quantity.
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0 = Oy sin[(g/0) /2 (t — to)]
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Sy =
T, =

Cwa(To - Tz)
(Ti +T,)/2
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m = I, (000000)
I, = KpApC,'F,t (1)
Iy, = (T,—T)(Ty—T;/2-T,/2)""
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1 = IL+IL, (000000)

I = CuFuKp,A7, (2T, —T)(Ty — Tw) ™" (2)
Iy = F.K; Az (Hy = CyTy)(Ty —Ty) ™
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