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1a. (i) Yes,

(ii) No, true if  are independent (and more generally, uncorrelated).

(iii) No, true if , a constant.

(iv) No, . This equals  if, for example,  and  are inde-
pendent.

1b. (i) Yes, 

for any .

(ii)

 and  are clearly not independent.

2. Let  be the horizontal and vertical displacement travelled at step . Let  be the squared 
distance after  steps.

 are independent, , and similarly for ‘s.
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So, 

3a.

3b.

3c.

So, 

E D( ) E Xi
2( ) E XiXj( ) E Yi

2( )

i 1=

n

∑+

i j≠

∑+

i 1=

n

∑=

E Yi Yj( )

i j≠

∑+

E Xi
2( ) E Yi

2( )

i 1=

n

∑+

i 1=

n

∑=

E Xi
2 Yi

2+( )

i 1=

n

∑=

n=

E N( ) E E N M( )[ ]=

E N M m=( )P M m=( )

m 0=

∞

∑=

m 1 ε–( )P M m=( )

m 0=

∞

∑=

1 ε–( )E M( ) 1 ε–( ) 1 p–( )
p

---------------------------------= =

E N2( ) E E N2 M( )[ ]=

E N2 M( ) Var N2 M( ) E N M( )[ ]2+=

Mε 1 ε–( ) M 1 ε–( )[ ]2+=

E N2( ) E Mε 1 ε–( ) M2 1 ε–( )2+[ ]=

1 p–( )ε 1 ε–( )
p

------------------------------------
1 p–

·

p2
------------

1 p–( )2

p2
-------------------+ 1 ε–( )2+=

ε 1 ε–( ) 1 p–( )
p

------------------------------------
1 p–( ) 2 p–( )

p2
---------------------------------- 1 ε–( )2+=

P N n=( ) P M m=( )P N n M m==( )

m 0=

∞

∑=

P N n M m==( )
m
n 

  1 ε–( )nεm n– if n m≤

0                      





=

P N n=( ) m
n 

  1 ε–( )nεm n– 1 p–( )mp⋅

m n=

∞

∑=


