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Exercise 1

Let f be a measurable function such that df pγq ă `8 for any γ ą 0. Let M ą 0. Define
f´M pxq :“ χt|f |ďMu pxq f pxq and f`M :“ f ´ f´M . Prove that

df´M
pγq :“

"

df pγq ´ df pMq , if γ ăM,
0, if γ ěM,

(1)

df`M
pγq :“

"

df pMq , if γ ďM,
df pγq , if γ ąM.

(2)

Exercise 2

Prove the weak Young inequality for p “ 1, i.e., that for any q P p1,`8q there exists a
constant Cq ą 0 such that for any f P L1

`

Rd
˘

, g P Lq,8
`

Rd
˘

}f ˚ g}Lq,8pRdq ď Cq }f}L1pRdq }g}Lq,8pRdq . (3)

Exercise 3

Let ra, bs Ă R be a compact interval. Assume that f P C1 pra, bsq such that f pxq ą 0 for
any x P ra, bs. Suppose that there exists C ą 0 such that f 1 P C pra, bsq satisfies

f 1 pxq ď Cf pxq r1` |log pf pxqq|s , @x P ra, bs . (4)

Prove that this implies that

f pxq ď exp pp1` |f paq|q exp pC px´ aqqq , @x P ra, bs . (5)
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