


of a cat chasing 3 MOUSE, 1t ix assumed that both of then
run at mnsiangl speeds, the mouse runs along & straight
fine and the cat is always directed towards the mouse. In
Leonardo’s formulation, the straight line path fﬂlﬂlﬁ_d
bv the mouse is at right angles to the line joining their
initial positions. The curve of pursuit in this case was first
solved by Pierre Bouguer, a French I:ydmgr'tpher. ina
paper published in 1732 and the problem was : by
Georee Boole” in his book on differential equations in
1859, (An historical account of pursuit problems has
been given by Archibald and Manning.”) Chorlton
solved this problem in a relative frame of reference. He
also considered a generalisation of this problem where
the mouse’s straight-line path could be inclined at an
arbitrary angle a (Fig. 1) Colman’ has recently given a
closed-form  analvtical solution of this gencralised
problem in the absolute frame of reference. All these
previous workers were interested in specifying the whole
trajectory of the cat and the solution procedures of such
an apparently innocuous problem were extremely
laborious and complicated (see, for example. reference
7). The coordinate of the point of capture was then
calculated as an end result by finding the intersection of
this trajectory with that of the mouse. On the other
hand. if one is interested only in finding the point of
capture, explicit determimation of the cat’s trajectory
{and consequently a horrifying amount of calculus and
algebra) can be by-passed. In this article we present a
simple and elegant method of doing so. Later it is also
shown that the present method can easily be extended to
determine the curve of pursuit and analytical expressions
for the curve can be derived with considerably less effort
than Colman's method. Furthermore, the solution
presented by Colman is valid only when the cat moves
faster than the mouse. The present method of solution is
applicable even when the reverse is true. i
We consider the general problem like Colman” and use
3 fived frame of reference. The mouse is initially at po
1, the cat is at 0 (Fig, nmmmﬂgpmﬁmﬁgsj,
Assume that the speeds of the mouse and the cat are v
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When k=1, y = L,, and hence the vﬁ
be removed from the LHS of nqua!inﬂ (14). Aly
from 0 1o L, 1 varies mo
Yosin afLy) 1o "k, between the initial point and
of caplure. (Using equations (1), (2) and L
thearem, it can be shown from equation (15) that s;-a,j
as y—L,,). When a is positive, 1 is always
. However, when o is negative, the initial value of 7 s
less than 1, Hence i becomes unity at some intermediate
point. Thus, when a <0, the condition x =y occurs
twice: once when g = | (at the point where the curve of
pursuit overturns, f=90°, z#0) and then again, as
usual, at the point of capture (2 -ﬂ, fi=0). The easiest
way of mmpuiur the curve of would be 1
choose a value of n between its limits, qu:nm :
then gives y, equation (15) gives x and equation (5)
z. x, yand z uumpi;liely the pmﬁou Dflbﬂ

the X - ¥ plane. :
caleulations when a-di" fmz and a--ﬂ’
respectively. Other than the special case of &
Leonardo’s cal always catches the mouse from
(l‘hunnﬁyuﬂunﬁﬂﬂwwﬂlﬂj'ﬂﬁﬁrﬁ.
the § r:gd ratlnti:ieuﬂwn unilr,'l

k<1, n !
ot alwiys remnin
cquation {14) in the

i form,
from both sides (see Appﬂ%‘ i
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