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Abstract

Ona mxn grid, one wants to walk from the lower left to the upper right, and the other wants
to walk from the top right to the bottom left. At the same speed, they walk along the lines of the
grid and choose the shortcuts. What is the probability that they will meet each other?

In the case that the probability of choosing the direction on each fork is equal, we found that
the encounter probability, when m+n is even, is bigger than that when (m—-1)+n isodd. We
also found while n is fixed, the probability shows a serrated downward trend with m
increasing. Further, when m+n is greater than 5, the encounter probability will be bigger as the
grid is more similar to a square grid.

In the case that the probability of choosing the direction on each fork is not equal, the
encounter probability, when m+n is even, isn’t always bigger than that when (m-1)+n is odd.
While the ratio of the probabilities of choosing directions approaches m/n, we got the maximum
encounter probability. Further, we analyze the conditions for upward trend, downward trend and
serrated sharp of the probability.
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r=12;

times = 10;

L = 10000;

s = zeros(1,times);

if mod(m+n,2)==
k = 0.5*%(m+n);

% #A m {H

% WA n {H

% WA r H

% WA HEEEREL times {H

% A A L E

% BFEHEEIREINIFEGIE 0 » 15 timesTHYzerosFEFH
% B[ s=[0,0....,0]

% & m+n BEENE
% FE k H

for j = 1:times % ERFERR ] FORIAEES § Itk - THE R times K
fori=1.L % TR AR Ry L AR L K
a = random('Binomial'k,1/(1+1)); % T —IEMEREE a
% RFHEME L a 18 > EZBhk-a,9)
b = random('Binomial',k,1/(1+1)); % H T IES AR b
% RFEZCFT b #% - EFIHi(k-n+b,n-b)
ifa>n % AR a #HE n HVEL o (REHEE R4
a=n; % a FEEIEE n - BIEZHRK-nn)
end
ifb>n % WHE b #E#E n HYEE - ARETHEE M4
b=n; % b FEEIER n- BIEZEK0)
end
ifa+b==n % # atb Fy n HYEE - AR HLMHE
s(§) = s()+1; % FEME s BVE j THAVERLINL
end
end % GTHIERVEREARE Ry Lo sz L K
j=j1; % t5e L kR - ARFRSER— I - a0 1
% LAAETT N —IHhER
End % HhER R AR
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Else % m-n g ET IR

h = 0.5%(m+n+1); % SE h E
for j = 1:times % FHATEE ] ERRARSE § K - T timesK
fori=1:L

a = random('Binomial',h-1,1/(1+1));
b = random('Binomial',h-1,1/(1+1r));
al= 0.5*random('Binomial’,1,1/(1+1)); % Fixie—F HE T HEEMLE
bl= 0.5*random('Binomial'’,1,1/(1+1)); % Late— HE T HEEA R

a=a+al;
b=b+Dbl;
ifa>n
a=n;
end
ifb>n
b=n;
end
ifa+b==n
s() = s()+1;
end
end
=i
end % FHER R SR
end % If else HI4EE
Al =[m, n, 1]; % <FEFE AL

formatSpec = "E &1 HH A (m=%0.0f, n=%0.0f) 1E53-E& 1 BIERTHE T (R HIHEREEE K AL
BE)R %2.3f"

% FITE X IFFE
forintf(formatSpec,Al) % ENH BT > o)/ NECEE R 3L

forintf(\n\nffiAR 2R > FHBEREEET R )
% ENHSLF

s.JL % it RRERIREUER s o FROUEAE L 1%
% BN RAHEELRAEHE
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