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He D = {z|||z], < s}

Feo e Sk B ] LR AP, BRI R EIRGE. B %, A
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2 FagEAIR
EX 1B % Qc RN NAEEME, SERER 2 € RY, & X
Po(z) = argmin{||lz — y||y € ©2}.

N 2 B Q B, B, B e, Wz = Py(x).
E 1 BESERE X, ATRAE R (1.2) S50 TR A 20 R i B /M )

1
min J | Az — Po(Az)|?,
st.zeCnND.

EX 2B g EHE MR f: RY — (—o00, +o0], TR — i x € domf, # & ¢ € RN

Wi 2
fly) = f(x) > (&y —2),y € RV, (2.1)

IR & MRE f A o BRERE. K X (2.1) KM &E & KR EEIL N
Of (x), N f 1E x LHIIRGIT.

7 2 domf Eon f WA, Bl domf = {z € RV|f(x) < +oo}. #F f 1E x AWTH, W
Wi (2.1) :Ug & e HME—, JFH S 5z n & EERE V f(2).
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SIEE 2.1 O 1% Q Sy RN AR AR, WX T H T Po(.), TSR MKAL.

(a) (Po(x) — 2,2 — Po(x)) > 0,Vz € RN, 2 € Q;

(b) |[Pa(z) = Pa(y)ll < lz — yll,Vz,y € RY;

(©) [IPa(z) — 2|1 < [z — 2| — || Pa(2) — 2? V2 € RY, 2 € O;

(d) [Pa(z) — Pa)|* < |z = yl? — | Pa(z) — 2 +y — Pa(y)|*, Va,y € RY.

513 2.2 Bl % f: RY — R AMes, W f £ RN EAMIRAT R HAR B E RN 1
EEARTE LB
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{s € RN|e(z) > c(z) + (5,2 — x) ,Vz € RN}.
XTAEEM y € RM, B/AHF—NRERE n € 0q (y) ZvTEALTFE R, Hr dq(y) = {n €
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Her C(z) ={z € RN|c () + (S ,z — &) <0},5 € dc(T), H??ﬁvﬁ,@klim ¢k =¢.
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o S|k — 2|} sk, WHTFE {||ah — 2|} BeSREIE, B {ak ) WsiE T

.
4 BESH
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AR BENLRIFE R . FESRPRit P IES L w, = 1.

Bl KC={zeR1]—22<0},Q={z € R¥|zf + 25+ 23 <0}, A=1I.

KzeC Ar e @ st |zf|, <s.

2 10
15‘]2&0{17€R3x§+m§1<0},@{x€R3x§+x§1<0},A[0 10
0 0 2
KazeCAx e st. |jzf|;, <s.
B3 #C={reRa}+a3-4<0},Q={reRrs—a}-1<0},A=1.
KaxeC Ax e st. |zf|; <s.
1
BlakC={zeRe,+22+223<0},Q={r e R®|z3 + 2o —w3 <0}, A= {0 1
2 0

KazeC Az e st |zf, <s.
ffls % C={zeRr?—|22] <0},Q={z € R¥|2?+ a5 +23 <0}, A=1.
KzeC Ar e @ st ||zf|, <s.
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il 6 W C = {ze€ Rz, +23+2|z3] <0},Q = {z € R¥|23 + |zo] —23 <0}, A =
110
011
2 01
KaxeC Ax e st. |zf|; <s.
Bl 7 & C={reRV||z].<02},Q={ye RM06<y; <1,j=12--- M} A=
(aij)arxn H aij € (0,50) FBEHLIEET.
KaxeC Az e st. |zf|;, <s.
Bl 1-6 FIAMESE RUNFER 1.1-6.2. 7ER 1.1-7.1 1, 20 REYIUG T, Tter REIEMRIDH,
cpu AR EISA] (BALARD), o ARRITUR (DA X Le45 A 232 H) MATLAB it 545 2]
7).

F 1.1 Bl (s = 1.2) FIEESS

20 CPU Tter x*
(1,1, I)T 0.095 2 (0.4000, 0.4000, 0.4000)
(1,2,3)T 0.091 3 (-0.0543, 0.3118, 0.8338)
(10,10, 10)T 0.093 2 (0.4000, 0.4000, 0.4000)
(1,10, 100)T 0.086 9 (-0.2168, 0.0685, 0.8695)

£ 1.2: 611 (s = 3) MIEESS

20 CPU Tter x*
(1,1, 1)T 0.14 5 (0.5773, 0.5773, 0.5773)
(1,2, 3)T 0.095 6 (0.2455, 0.5289, 0.8123)
(10,10, 1O)T 0.084 6 (0.5773, 0.5773, 0.5773)
(1,10, 1OO)T 0.087 9 (-0.1327, 0.2424, 0.9610)

F2.1: 62 (s = 1.2) MEES R

a9 CPU Tter x*
1,1,1)7 0.090 2 (0.5323, 0.4147, 0.2529)
(1,2, 3)T 0.087 6 (0.0148, 0.4113, 0.4557)
(10,10, 10)T 0.134 5 (0.9999, 0.0030, -0.1676)
(1,10, 100)T 0.089 5 (-0.5335, 0.3244, 0.3420)

#2.2: 2 (s = 3) MBMESE R

20 CPU Iter z*
(1,1,)T 0.086 5 (0.7822, 0.6227, 0.3912)
(1,2,3)T 0.086 7 (0.5692, 0.7318, 0.3407)
(10,10, 10)T 0.095 6 (0.9634, 0.2677, 0.4029)
(1,10,100)T 0.088 10 (0.5564, 0.7109, 0.3516)
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#3.1: 13 (s =1.2) %S

20 CPU Tter x*
(1, 2,3)T 0.081 2 (0.2333, 0.2333, 0.7333)
(1,10, 100)T 0.094 5 (-0.0769, -0.9647, 0.1583)
(5,5,5)T 0.104 15 (1.2, 0, 0)

#3.2: 13 (s =3) MEMHSLE R

20 CPU Tter x*
(1, 2, S)T 0.089 2 (0.8333, 0.8333, 1.3333)
(1, 10, 100)T 0.087 7 (-0.2595, -1.9975, 0.0991)
(5,5,5)7 0.089 2 (2.5333, 0.2333, 0.2333)

F4a1: B4 (s =1.2) MEMELSER

20 CPU Tter x*
(1,1, 1)T 0.082 4 (0.2336, -0.0644, —0.1189)
(-10,-10, —10)T 0.094 6 (0.0563, 0.0676, -1.0760)
(10,10, 10)T 0.106 14 (-0.0296, -0.0691, 0.0124)
(1,10, 100)T 0.109 19 (-0.0301, -0.0705, 0.0126)

#4.2: B4 (s =3) MEELSER

x0 CPU Tter x*
(1,1, 17 0.086 4 (0.2336, -0.0644, -0.1189)
(-10,-10, —10)T 0.085 6 (0.0725, 0.0202, -2.9072)
(10, 10, IO)T 0.084 15 -0.0231, -0.0520, 0.0102)
(1,10, 100)T 0.087 20 (-0.0251, -0.0569, 0.0109)

#5.1: 65 (s = 1.2) MEESR

20 CPU Tter x*
1,1, 17 0.045 2 (0.3216, 0.4392, 0.4392)
(1, 2, 3)T 0.055 -0.1691, 0.2588, 0.7720)

(10, 10, 10)T  0.048
(1, 10, 100)T  0.049

~

-0.2178, -0.5879, 0.3943
0.0043, -0.1591, 0.9873

~~—

3
3
9

—~
~

#5.2: 65 (s = 3) MIFESLE R

z CPU Iter x*
(1,1, )T 0.045 5 (0.5504, 0.6455, 0.6455)
(1,2, 3)T 0.054 6 (0.2224, 0.5427, 0, 8338)
(10, 10, 10)T 0.048 6 (-0.6430, 0.8498, 0.7373)

(1, 10, 100)T 0.068

11 (0.2309, 0.0533, 0.9924

~—
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#6.1: 16 (s = 1.2) %S
20 CPU Tter x*
(1, 1, 1)T 0.051 183 0.0000, -0.0000, 0.0000)

—~

(-10, -10, -10)T  0.061 413 (-0.5280, -0.6720, 0.0000)
(10, 10, 10)T 0.067 264 (-0.5014, -0.6772, 0.0214)
(1, 10, 100)T 0.068 267 (-0.5014, -0.6672, 0.0214)

#6.2: 616 (s =3) MIEELE R

z CPU Iter x*
(1,1, )T 0.057 183 (0.0000, -0.0000, 0.0000)
(-10, -10, -10)T 0.048 5 (-1.9821, 0.0386, -0.0978)
(10, 10, 10)T 0.047 7 (-0.9367, -0.3765, 0.3975)
(1, 10, 100)T 0.052 10 (-1.8112, -0.1148, 0.8990)

Bl 7 MEME AR AR R, TR B KT SOy 4R FERE R REALEY, BT LSS TS
S5 IR AN BRI AL

F 11617 (s =0.12) BUESS
M=50, N=55 M=100, N=100 M=150, N=200

z° CPU TIter CPU Iter CPU TIter

0,0, - 0T 0.045; 4 0.068; 5 0.056; 5
100e, 0.058 ; 140 0.081; 172 0.126: 429
rand(N, 1) 0.075; 78 0.079; 97 0.067; 97
-100*rand(N, 1) 0.059; 151 0.069; 133 0.083; 143

MBI 1-7 RIEE SR A5 R AT LLE Y, T TS T #LE 0.1 R 22 A S i, B RZH
(ITH SR T HARAE 0.1 AP A Hh e m] AR 5t S8 5 505 B ik BAT B (K AT PR AT SE I

5 ARG

AL AT 1 - VERLIR N 7 R AT IREEAT 1 ORAE. B S, AEFNE EEUT AT LE B
TR, B 7RG ER D KN BT KBRS, Hk, TR AR R 2 ],
PR A B SRR A T AR LB, TS AR st s & B Bk, (SR %
TR FF4E LA SEBISRIGUEFA 3 58 B P SR m AT 1. B LR A S R B A L
S ) AT AT PR A S A

& F X M
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PROJECTION ALGORITHMS FOR THE SOLUTION OF SPLIT

FEASIBILITY PROBLEM WITH 1-NORM CONSTRAINTS

CHANG Han-xiao, QU Biao
(School of Management, Qufu Normal University, Rizhao 276826, China)

Abstract: In this paper, we mainly study the solution algorithm of the split feasibility

problem subject to 1-norm constraints. By using the alternating projections algorithm, we solve
the problem successfully and propose a relaxed alternating projections algorithm which improves
the shortage of projecting directly onto the closed convex set. And we obtain the convergence of
this algorithm.
Keywords: split feasible problem; 1-norm constraints; alternating projections; relaxed
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