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ABSTRACT 
We study the sparse phase retrieval problem, which reconstructs the sparse signal from its intensity-only measurements. 
Existing algorithms for sparse phase retrieval problem are mostly gradient-type methods and enjoy linear convergence 
property with high probability provided 𝑚 ൒ 𝒪ሺ𝑠ଶ log 𝑛ሻ, where 𝑛 and 𝑠 are the dimension and the sparsity level of the 
target signal. In this thesis, we develop two second-order algorithms for sparse phase retrieval problem. When the 
sparsity level is given as a prior knowledge, the Newton Hard Thresholding Pursuit (NHTP) algorithm is proposed and 
theoretical analysis suggests NHTP merits a quadratic convergence after at most 𝒪ሺlogሺฮ𝒙#ฮ/𝑥௠௜௡

# ሻሻ iterations with 
high probability provided 𝑚 ൒ 𝒪ሺ𝑠ଶ log 𝑛ሻ. Numerical simulations also comfirm its efficiency in terms of the sample 
complexity and running time. The second work considers the case when the sparsity level is unknown and an 𝑙଴-
regularized objective function is employed. The primal dual active set method with continuation (PDASC) algorithm is 
developed for the optimization problem. The update rule for PDASC can be interpreted as a Newton’s method. A novel 
initialization method without knowing the sparsity level is also presented. Numerical experiments on synthetic data and 
natural images illustrate its efficiency in terms of sample complexity and accuracy compared with other state-of-the-art 
approaches. 
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