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\begin{latin}
\lstinputlisting[style=matlabstyle]{resources/solve.m}
\end{latin}

/(

—

[N

w

'Sy

ot

function y=solveSEPSS(B,LNp,UNp,pNp,LCpbet,UCpbet,pCpb,x,semi)
% Summary of this function goes here
% y=inv(SEPSS)x; y=[y1;y2]; x=[x1;x2]
mi=size(B,2);
x1=x(1:m1,1) ;x2=x(ml1+1:end);
if semi==

s2 (pCpb, : )=UCpbet\ (LCpbet\ (x2 (pCpb)));
else

s2=gmres (LCpbet*UCpbet ,x2) ;
end
s1=x1-B'*s2;
y1 (pNp, :)=UNp\(LNp\(s1(pNp)));
t2=x2+B*y1l;
y2 (pCpb, : ) =UCpbet \ (LCpbet\ (t2(pCpb)));
y=[yl;y2];
end
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Algorithm .3 IEPSS method

1. Choose an initial guess u

0

2. For £k =0,1,2,..., until convergence, Do

2.i. Compute r* =b — AuF

2.ii. Solve (X 4+ P)z¥ = r* by a Krylov subspace method to compute the
approximate solution z"* satisfying ||r* — (X + P)z*|| < e||r*||, where ¢
is a given tolerance

2.iii. ub*2 = ub + ¥

2.iv. Compute r*+2 = b — Aufts

2.v. Solve (¥ + 8)z"z = r*2 by a Krylov subspace method to compute the
approximate solution z"*2 satisfying ||r*t2 — (2 + S8)zFTz || < ny|rktz ],
where 7 is a given tolerance

2.vi. uFtl = uf 4 zF 2

b3 gl ¥ ol Lnl s Jl 5b 4 ol glrsl Ol YU Ll 51 aw

Algorithm .4 Computation y = 2.

Require: n >0
Ensure: y = 2"

y<+1

X<+
N<+n
while N # 0 do
if N is even then
X+ XxX
N + N/2
else {N is odd}
y+—yxX
N+ N-1
end if
end while
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Gride n m nnz(A)  nnz(B) n m nnz(A)  nnz(B)
16 x 16 578 192 6,698 2,084 578 190 6,178 1,967
32 x 32 2178 768 29,546 10,142 2,178 766 28,418 9,868
64 x 64 8,450 3,072 124,550 45,062 8,450 3,070 122,206 44,516
128 x 128 33,282 12,288 511,152 192,174 33,282 12,286 506,376 191,084
256 x 256 132,098 49,152  207,0764 791,738 132,098 49,150  206,1140 789,560
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Grid or Pixel n m nnz(A)  nnz(B) nnz(C)  cond(A)

32 x 32 2178 1022 16818 7682 3064  9.88e+03

Example 1 64 x 64 8450 4094 70450 31746 12280  8.62e+04
128 x 128 33282 16382 288306 129026 49144  1.38e+06

256 x 256 132098 65534 1166386 520194 196600 2.20e+07

32 x 32 2178 1022 16818 7682 3064 1.40e+06

Q\e 2 64 x 64 8450 4094 70450 31746 12280  2.21e+07
@a@‘@ 128 x 128 33282 16382 288306 129026 49144  3.52e+08
256 x 256 132098 65534 1166386 520194 196600 5.62e+09

Example 3 256 x 256 65536 65536 65536 5966336 196096 8.77e+4-06
480 x 640 307200 307200 307200 29395200 920320 8.77e4-06
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Grid or Pixel n m nnz(A)  nnz(B) nnz(C) cond(A)
32 x 32 2178 1022 16818 7682 3064 9.88e+03

64 x 64 8450 4094 70450 31746 12280  8.62e+04
128 x 128 33282 16382 288306 129026 49144 1.38e+06
256 x 256 132098 65534 1166386 520194 196600 2.20e+07

32 x 32 2178 1022 16818 7682 3064  1.40e+06
“'61)1 64 x 64 8450 4094 70450 31746 12280  2.21e+407

D/ee 128 x 128 33282 16382 288306 129026 49144 3.52e+408
256 x 256 132098 65534 1166386 520194 196600 5.62e+09
256 x 256 65536 65536 65536 5966336 196096 8.77e+06
480 x 640 307200 307200 307200 29395200 920320 8.77e+06
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Abstract

Some Results on the Preconditioning of the Saddle
Point Problems

Mohsen Masoudi

In this thesis, we investigate the solution of a system of linear equations and
propose an iterative method which is a generalization of positive definite and skew-
Hermitian splitting method. Then we study the saddle point problems and propose
some iterative methods and preconditioners for these systems. In continuation,
we utilize the positive definite and skew-Hermitian splitting method for the saddle
point problems and study its convergence and semi-convergence properties. We
will see that this method is a generalization of many existing methods which have
been presented for the solution of these problems. Finally, an special case of this
method is investigated and the optimal parameters of the method are computed.
Numerical results are presented to verify the theoretical results and comparison
with other methods.

Keywords: Saddle point problems, Periconditioner, Convergence, Semiconvergence
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permission of my major advisor and department is necessary; otherwise, University
of Guilan authorities have the right to take action against me based on rules and

requirements, and in the case of canceling my degree, I have no right to claim.

Full name:

Signature and Date:
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In The Name of God

Proceeding for Ph.D thesis

Defence session for granting Ph.D thesis on award to Mr Mohsen Masoudi majoring in

Applied Mathematics with minor in Numerical Analysis title of thesis
Some Results on the Preconditioning of the Saddle Point Problems

in Guilan province with 20 hours credit, held on 2019/2/26 at 16:00 in Faculty of Mathe-

matical Sciences, University of Guilan. The juries announced the following decision:

(3 The thesis is accepted with score - - - of 20 ranged as Excellent (J, Very good (J, Good (7,

Acceptable 0.

(O The thesis is acceptable with minor corrections with score - - - of 20 ranged as Excellent (J,

Very good (3, Good (3, Acceptable (7.

(J The thesis with present status did not accepted and suggested that - -+« - -
Juries’ members Ranks Specialization Affiliation Signature
Major Advisor
1-Dr. Davod Khojasteh Salkuyeh Professor Numerical Analysis University of Guilan
Minor Advisor
1-First Advisor Assistance Numerical Analysis University of Guilan
Professor
Examiners
1-Dr. Faeza Toutounian Professor Numerical Analysis Frdowsi University
of Mashhad
2-Second Outer Reviewer Professor Analysis Shiraz University
3-Dr Saeed Ketabchi Associate Operation research University of Guilan
Professor
4-Dr. Hosein Amininkhah Professor Numerical Analysis University of Guilan
Representative of College Graduate Office! Rank Affiliation Signature
Dr. Nasir Taghizadeh Professor Differential Equations

1 After completing of all documents four copies of the proceeding have to be submitted and handed to the Director of College Graduate
Office. From four copies, one will be kept in the student department, one in Graduate Office, one in the file of student and the last hands to
the student.



T

University of Guilan

Department of Applied Mathematics

Specialization in Numerical Analysis

Some Results on the Preconditioning of the
Saddle Point Problems

Student

Mohsen Masoudi

Supervisor

Dr. Davod Khojasteh Salkuyeh

Advisor

First Advisor

Junuary 2019



T

University of Guilan

Factually of Mathematical Sciences

Thesis of Ph.D

Some Results on the Preconditioning of the
Saddle Point Problems

Student

Mohsen Masoudi

Supervisor

Dr. Davod Khojasteh Salkuyeh

Advisor

First Advisor

Junuary 2019



	فهرست مطالب
	فهرست جدول‌ها
	فهرست شکل‌ها
	فهرست الگوریتم‌ها
	چکیده
	قالب دانشگاه گیلان 
	وارد کردن مشخصات و آشنایی با دستورات
	 نحوه تولید نمایه‌های مختلف در قالب دانشگاه گیلان
	تولید نمایه اتوماتیک
	وارد کردن کلمات
	اجرای xindy و نمایش کلمه در نمایه
	فراخوانی‌های متفاوت
	مثال

	نمایه‌های دستی
	نمونه‌های ورودی و خروجی واژه‌ها


	 فراخوانی یک کد متلب (mfile)
	نمونه محیط‌های ریاضی
	 فهرست منابع و ارجاع به آنها 
	نحوه تولید فهرست منابع بااسنفاده از Bibtex
	 مزیت‌های این روش
	قرار دادن مراجع فارسی قبل از مراجع انگلیسی
	نمونه‌هایی از مراجع 
	 نکته مهم

	نحوه تولید فهرست منابع بدون Bibtex


	پیش‌گفتار
	پیش‌نیازها
	تعاریف و قضایا 

	 نتایجی در روش‌های تکراری برای حل دستگاه معادلات خطی
	مقدمه

	نتیجه‌گیری
	منابع و مآخذ
	نمونه‌ الگوریتم‌ها و جداول مختلف
	نمونه‌ جدول‌
	خروجی متلب به عنوان دستورات LaTeX

	نمادهای اختصاری
	واژه‌یاب فارسی
	واژه‌نامه انگلیسی به فارسی
	واژه‌یاب انگلیسی
	فهرست نمادهای اختصاری
	واژه‌نامه انگلیسی به فارسی
	واژه‌نامه فارسی به انگلیسی

