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1. Background 3. Results for Random A

f ¢,-minimization (0 < p < 1) in sparse recovery ) « Theorem 3. Suppose the entries of A € R**V are i.i.d. and satisfy a A
N - T - - - < -
argmin z [P subjectto AX =y continuous probability distribution. Then for k < M, v(¢, A k) is
- i=1 strictly increasing in p € [0,1] with probability 1.
 Fundamental optimization problems A
. 7(6297 A7 k)
* Performance can be viewed as benchmark )
k' — ko _|_ ].
* Null space constant
Zies‘zi‘p
£.,A k) =max su %
y( P ) HS<K zENFA)Zigs‘Zi‘p k=R
*y(¢,,A k) <1 & ¢,-minimization can recover any k-sparse signal TR
— k=ky —
* Current results )
 y(€,, A k)l -d ing in k «
(%5, A, k) is non-decreasing in k=K1
» y(£,,A, k) is non-decreasing in p € [0,1] 1 -
. J k — k]‘f
2. Results for General A
"« Let Spark(A) denote the smallest number of columns from A that are )
linearly dependent. |
» Theorem 1. Suppose Spark(A) = L + 1. Then for p € [0,1], y(£,, A, k) is L : : >
strictly increasing in k when k < L. 0 Pg> Prz—1) Prx+1) L p
. J

» Theorem 2. Suppose Spark(A) =L + 1. Then for k < L, y(¢,,,A k) is
continuous in p when p € [0,1].

y(£p, A k) < 1. - Some basic properties of y(¢,, A, k)
* Corollary 2. If y(¥y5,A, k) < 1and y(¢,A, k) = 1, then there exists a
p; > 0 such that y(¢,,A, k) < 1 if and only if p € [0, pj).

* y(¢,,A k) is strictly increasing in k

| *y(¢,,A k) is continuous in p
- Corollary 3. Let k;, denote the largest integer such that y(¢,,A, k;) < 1.
Then k,, is a non-increasing step function in p € [0,1], and the height of

each step is 1. * Possible future works include the properties of y(fp,A, k) in A.

. J

. y(fp,A, k) is strictly increasing in p with probability 1 for random A




