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1. A different a priori error estimate for the Monte Carlo Method
Let u be a function in L?*(2, V) for some Hilbertspace V' and a probability space
(€2, 3, P). We have proven the following a priori error estimate in the lecture: For any
M eN

[ [u] = Enr [ul [|2@vy < M72Jull 2 (1)
holds, where we defined Ey [u] = 5 S M. @' and 4 are random iid variables, copies

of u.
Prove that forany 0 < ¢ < 1

1
P {HE ] = By [u] v < uuanm,m} >1-- @
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holds.
Hint: Use
/ IV (@) dP(w) > XB{[Y]ly > A} 3)
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and ().



2. On the Cost for computing k-th moments with the MLMC method
Leta e R, € Nyand L € N.

Prove that
L L a<0
Y (L —t+1)e <Cla, ) L a=0 4)
(=1 el a>0
holds.

The same sum appears in the computation of the cost of the MLMC method for the
k-th moment. We gain the sum for § = 2(k — 1) and o = (2s — d) log 2.

Hint: Use Abel’s summation formula: For any sequence (a,,), € R* and any functi-
on p € C'(R,R) it holds, that

S w(0)ar = A(L)p(L) - / A(t)g'(t) dt, )

1<¢<L

where

= Z . (6)

0<n<lzx
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