EEREHE L
109 2FETEME LI ERA XA
8 F oA 2021.02.25

PH. D QUALIFYING EXAM : REAL ANALYSIS 2021 SPRING
1. (30 %)

(i) Show that exp(z) is a convex function.

(ii) State and prove the Young’s inequality (you may use the result from (i)).
(iii) State and prove the Hélder’s inequality. (for vectors in RV)
(iv) Let 1 < p < oo. Show that for any u,v € RV,

l[w+vllp < flullp + [lvllp.

2. (20 % ) Assume f(z) is an odd real continuous function defined on R, find
the value of the limit

2
lim nf flz+ l)sin(nm)dm.
0 n

n—roo
oo i
sinx
dr.
0 re®

4. (25 %)Prove the following integral version of Minkowski’s incquality for

1<p<co
[I/Iff(:li,y)dzrpdy]% < /[f‘f(.‘lf‘y)‘pdy];"dm.

3. (25 %) Calculate




