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1. Let C c [0, 1] be the usual Cantor set (constructed by removing the middle thirds) and let A be the 
Lebesgue measure. 

(a) Show that >.(C)= 0. 

(b) Define the sets Cq c lR for each q E Ql by 

Define 

Cq := C + q = {x + q E lR: x E C}. 

E:= U Cq 
qE<!J! 

Compute >.(E). Justify your answers! 

2. Let (X , M, ~-t) be a measure space. 

(a) Define when a function f: X-+ lR is measurable (denoted by f EM). 

(b) Let f EM and let g: X-+ lR be such that g(x) = -lf(xW. 
Show that g E M. 

3. Some important convergence theorems were presented during the course. One of them is useful for 
computing the integral 

lim cos(xN /n) e-x dx, 1
00 2 

n--too 0 

where N > 0 is an integer. 

(a) Formulate the theorem. 

(b) Compute the integral using the theorem you formulated in the (a)-part. 


