Note on a set of simultaneous equations-
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1. Consider the equations

T1+ 22+ 23+ - FT,y = an,
T1Y1 + T2y2 + T3Y3+ o FTpYn = a2,
T1y7 + wayl + TY3E - ey = az,
Ty} T2ys a3yt e Ty, = as
ziy T ey sy tmayy T = agn,
where z1,z9,23,...,2, and y1,92,93, ..., Yn are 2n unknown quantities.
Now, let us take the expression
¢(9)E1—33193/1+1—$T9y2+1—$39y3+“'+1—$2yn (1)
and expand it in ascending powers of . Then we see that the expression is equal to
a1+ asf +az0® + -+ ag 024 (2)

But (1), when simplified, will have for its numerator an expression of the (n — 1)th degree
in #, and for its denominator an expression of the nth degree in 6.
Thus we may suppose that

A1+ A0 + A392 —+ e+ AnG"_l

9(6) 1+ B10 + Bobh? + B33 + - - - + B,0" )
= a1+ asf +azf? + a0+
and so (1+B10+--)(ar+af+--)=A1+ A0+ ---.
Equating the coeflicients of like powers of 6, we have
Al = a,
Ay = az+a1By,
A3 = a3+ azB1 + a1Bs,
A, = ap+ap—1B1+an—2oBs+---+a1By_1,
0 = apt1+apnB1+---+a1By,
= apt2+ app1B1+ -+ asBy,
= apt+3+ apnp2B1+ -+ a3By,
0 = agy+agm-1B1+ - +apBy.

*For a solution, by determinants, of a similar set of equations, see Burnside and Panton, Theory of
Equations, Vol, 11, p.106, Ex.3. [Editor, J.Indian Math. Soc.]
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From these By, B, ... B, can easily be found, and since Ay, As,..., A, depend upon these
values they can also be found.
Now, splitting (3) into partial fractions in the form
b1 P2 p3 Pn
1—qle+1—(]294_1—%9+ +1—qn9’

and comparing with (1), we see that

r1 =Dp1, Y1 =4q1;
T2 = P2, Y2 = q2;
€r3 =P3, Y3 =(qs;

2. As an example we may solve the equations:

r+y+z+ut+v = 2

pr+qy+rz+sut+tv = 3,
p2:17 + q2y +r2z4 SPu+tto = 16,
p3:1: + q?’y +rz+su+tty = 31,
p4:17 + q4y +riz4stuttto = 103,
p5:17 + q5y + 724 SSu+tty = 235,
PPz + ¢Sy +rl2 4+ Su+t50 = 674,
pPr+qy+riz+su+ v = 1669,
Pr+dy+riz+Su+tdv = 4526,
P+ Py+r22+ SPu+t’v = 11595,

where x,y, z,u,v,p, q,r,s,t are the unknowns. Proceeding as before, we have

T n Y n z n U n v

1—60p 1—-6¢g 1—0r 1—0s 1-—0t
=2+ 30 + 160% + 316° + 1030* + 2350° + 6740° + 16690" + 45260° + 11595¢” + - - -
By the method of indeterminate coefficients, this can be shewn to be equal to

2+ 60+ 360% + 263 + 6*
1—6—502+63+304— 05

Splitting this into partial fractions, we get the values of the unknowns, as follows :

3
z= -1, p= -1
_ 1845 _ 345
y_ 10 b q_ 2
. 18—5 _ 3—5
= 0 r= 2
u—= _8tV5 s — V51
2\/57 2 )
v= B8=V6 4 — b5+l
o 2v/5 7 o 2 -



