Definition 1 An m x n matriz A satisfies a null-space property of order k with constant C'
if for any n € R such that An =0, and any set T C {1...n} of size k, we have

Inlli < Cln-r|

where =T denotes a complement of T'.

Lemma 1 Suppose that A satisfies RIP of order (¢ + 2)k with constant 6, ¢ > 1. Then A
satisfies the nullspace property of order 2k with constant C' =14 /2/c(1 + §)(1 —6).

Proof. Let T be the set of the largest (in absolute value) 2k coefficients of . Let Ty = T,
T1 be the set of indices of the next M = ck largest coefficients of 7. Let T be the last set of
such indices. Also, let ny = ng, + 01y

Since An = 0, we have Any = —A(ng, +...n7,). Therefore
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For any i € Tjy; and [ € T; we have |n;| < |n;], and therefore [n;| < |[n7;][1/M. It follows
that
17550 l2 < (Ml 12 /M2 = Ny 12 /M2

Therefore

Inrlls < (L =8)7'(L+8)/MY2Y I

Jj=1

= (1=8)7"(1+8)/M"2|In_zlx

Since [|nrl[1/(2k)"? < |lnrl2, we get
Inrlls < (2k)Y2(1=6)" (14 6)/M"?|In_z||x

Therefore

Il = Il + -l < L+ (1= 8)7" (1 +8)(2/¢) ]Izl


indyk
Typewritten Text
/

indyk
Typewritten Text


Lemma 2 Assume A satisfies the nullspace property of order 2k with constant C' < 2. Then
for x* that minimizes ||z*||; subject to Ax* = Az we have
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[l =y < Err ()

Proof Let n = x* — x. and let T be the set of k largest coefficients of . From the
null-space property we have

Il < (€ =Dzl (1)
Since z* is the minimizer, we have ||z*||; < ||z||;, which we rewrite as
ezl + 2l < ezl + [zl

It follows that

lzzlly = lInrll = -zl + In-7lly < lozll + [Jz—7|

and therefore

In-2lls < Inzlls + 2llz—rll = llnrll + 2B (z)

From Eq. 1 we have

-7/l < (C = Dlln-rll +2Erri(z)

which implies

2
In-rll < 5= Errk(a)

Thus
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Il < Cllnrlh < 5= Brrk(a)





