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STEP 2018, P2, Q13 - Solution (2 pages; 11/10/18) 

(i) 𝐴1 =
1

2
 , 𝐵1 =

1

4
 , 𝐶1 = 0, 𝐷1 =

1

4
 

𝐴2 = 𝑃(𝐿𝑅 𝑜𝑟 𝑁𝑁 𝑜𝑟 𝑅𝐿) = (
1

4
)

2
+ (

1

2
)

2
+ (

1

4
)

2
=

3

8
  

[L = left; R = right; N = no movement] 

𝐵2 = 𝑃(𝑁𝑅 𝑜𝑟 𝑅𝑁) = (
1

2
) (

1

4
) + (

1

4
)(

1

2
) =

1

4
  

𝐶2 = 𝑃(𝑅𝑅 𝑜𝑟 𝐿𝐿) = (
1

4
)

2
+ (

1

4
)

2
=

1

8
  

𝐷2 = 𝐵2 (by symmetry) =
1

4
 

 

(ii) Observations:  𝐷𝑛 = 𝐵𝑛 , by symmetry 

and  𝐴𝑛 + 𝐵𝑛 + 𝐶𝑛 + 𝐷𝑛 = 1 

Now, 𝐵𝑛+1 + 𝐷𝑛+1 = (𝐴𝑛 (
1

4
) + 𝐵𝑛 (

1

2
) + 𝐶𝑛 (

1

4
)) 

+(𝐴𝑛 (
1

4
) + 𝐷𝑛 (

1

2
) + 𝐶𝑛 (

1

4
)) 

=
1

2
(𝐴𝑛 + 𝐵𝑛 + 𝐶𝑛 + 𝐷𝑛) =

1

2
 , 

so that  𝐵𝑛 = 𝐷𝑛 =
1

4
 

 

Then  𝐴𝑛 + 𝐶𝑛 = 1 − (𝐵𝑛 + 𝐷𝑛) =
1

2
    (1) 

and  𝐴𝑛+1 = 𝐷𝑛 (
1

4
) + 𝐴𝑛 (

1

2
) + 𝐵𝑛 (

1

4
) 

=
1

2
𝐴𝑛 +

1

8
  

Thus  𝐴2 =
1

2
(

1

2
) +

1

8
   ,  𝐴3 =

1

2
[

1

2
(

1

2
) +

1

8
] +

1

8
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𝐴4 =
1

2
{

1

2
[

1

2
(

1

2
) +

1

8
] +

1

8
} +

1

8
  

=
1

8
{1 +

1

2
+

1

22} +
1

24  

and  𝐴𝑛 =
1

8
{1 +

1

2
+

1

22 + ⋯ +
1

2𝑛−2} +
1

2𝑛 

=
1

8

(1−(
1

2
)

𝑛−1
)

1−
1

2

+
1

2𝑛  

=
1

4
{1 − (

1

2
)

𝑛−1
} +

1

2𝑛  

=
1

4
{1 − (

1

2
)

𝑛−1
+ 2 (

1

2
)

𝑛−1
}  

=
1

4
{1 + (

1

2
)

𝑛−1
}  

and hence, from (1),  𝐶𝑛 =
1

2
−

1

4
{1 + (

1

2
)

𝑛−1
} 

=
1

4
{1 − (

1

2
)

𝑛−1
}  


