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A FHY MATLAB RiEF

V2All=zeros (64,2,384,4,6) ; s A AN MmE T & E HEHsvAV
containerAll=zeros (384,10,6,4) ; sREANSHETDINIEE, H—AT
filepath='C:\Users\wangy\Desktop\A\H’ ;

for g=1:6
temp=load([filepath,’\Data’,num2str(q),’ H’,’ .mat’]);
H=temp.H;

N=[];
for i=1:4%IAEMH _HEMLTESRT,
for 3j=1:384
A=H(:,:,1i,73);
for k=1:64
N(i,j,k)=norm(A(:,k));
end
end
end
Co=zeros (4,384,384) ;
for i=1:4
for j=1:384
for p=7:384
temp=corrcoef (N(i,3,:),N(i,p,:));
Co(i,j,p)=temp(l,2);
end
end
end
M=[];
1=1;
for i=1:4
for 3j=1:384
for k=j:384
if Co(i,j, k)>=0.9985%ELHRMRAKATHEMR KR, F#E0.95HM

M(1l,1)=1i;

M(1,2)=];

M(1,3)=k;

1=1+1;
end

end
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end

end

S TAWHEH K
V2=zeros (64,2,384,4) ; SRKHHH A EE V2V
for k=1:4
container=julei (M, k) ;
containerAll (1l:size(container,1),1l:size(container,?2),q,k)=container;
column=container(:,1);
Vl=zeros (64, 2,size (column,l));
for i=l:size (column)
a=column (1) ;
tmp=suiji(H(:,:,k,a));
V1(:,:,i)=tmp(:,1:2);%KEEHSVD

end

V3=zeros (64,2,384);
for i=l:size (column)
for j=l:size(container,2)
if container(i,j)~=0
V3(:,:,container(i,3))=V1i(:,:,1);
end
end

end

end
V2A11(:,:,:,:,9)=V2;
S #ATWREV
templ=load([filepath,’\Data’,num2str(q),’ V’,’ .mat’]);
V=templ.V;
P=zeros (2,4,384);
for i=1:4
for j=1:384
for 1=1:2
a=Vi(:,1,1i,73):
b=v2(:,1,3,1);
P(1,1,j)=norm(a’*b)/norm(a)*norm(b) ;

end
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end
end
errorAll (1l,qg)=min (min(min(P)))

end

o°

S F—HAKMEREN, FHV. X4 E)FETnatPython
$EA X ffexcel
V2final=zeros (256,768,0);
for k=1:6
for j=1:384
for i=1:4
tmp=V2A11(:,:,3,1,k);
v2final ((i-1)*64+1:1*64, (3-1)*2+1:3*2,k)=tmp; SHWAWH T T—H#
XV

end
end
end
datal=V2final (
data2=V2final (
data3=V2final (
datad4=v2final (:, :
(
(

~
.o

~

~e

~
~ ~

o U1 W N
~.

~e

datab=V2final
datao=V2final
for i=1:06

~e

—_— ~— ~— @~ @~ ~

save ([pwd, " \V’ ,num2str (i) ], ["data’,num2str (i) ]) ;
end
8% FEAE—RKMAIUTEY FREAITENHEEpythonw
dataAll=zeros (256,768,6);
for i=1:6
tmp=load ([pwd, '\data’ ,num2str (i),’ .mat’]);
dataAll(:,:,1)=tmp.mat;

end

dataAll (:, :,1)=datal;
dataAll(:, :,2)=data2;
dataAll(:, :,3)=data3;

dataAll (:, :,4)=data4d;
dataAll (:, :,5)=datab;
dataAll(:,:,6)=datab;
W new=zeros (64,2,4,384,6) ; % XK PANEET
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W new(:,:,:,:,1i)=cunchuW(datadll (:,:,1)) ;s ELE

$% F—AEREEE R HTRNpythonW
accuracy=zeros (6, 1) ; St E#HE
filepath='C:\Users\wangy\Desktop\A\W’ ;
for g=1:6
templ=load([filepath,’\Data’,num2str(q),’ W' ,’.mat’]);
W=templ.W;
P=zeros (2,4,384);
for i=1:4
for j=1:384
for 1=1:2
a=W(:,1,1,3);
b=W new(:,1,i,3,9);
P(l,i,j)=norm(a’ *b) /norm(a)*norm(b) ;
end
end
end
accuracy (g, l)=min(min(min(P)));
end
$% [F R BORAR /DN o SRR 48 A REXT (#ATAEH)
errorAll=zeros(6,1);
countAll=zeros(6,1);
countSymmetry=0; %F Xt #
filepath='C:\Users\wangy\Desktop\A\H’ ;
for g=1:6
temp=load ([filepath,’\Data’,num2str(q),’ H',’ .mat’]);
H=temp.H;

SHALEE N N #TLRE
H2=zeros (4,384,4,4,16) ; s R EMHHIFTH /NEMEH24%4
for i=1:4
for j=1:384
H1=H(:,:,1,73);
for k=1:16
H2(i,3,:,:,k)=H1(1:4, (k-1)*4+1:k*4);
end

end
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end
SEEAENMNEEE LT RENTEBE

contribution=zeros (4,384,16);

location=][];
p=1;
for i=1:4
for j=1:384
for k=1:16

H3=H2(i,3,:,:,k);
tmp=reshape (H3, [4,4]) ;
if isequal (tmp,tmp’) || isequal (tmp, tmp.’)
countSymmetry=countSymmetry+1;%FHE N /NEMEE T H X LE[E
end
[U3,S3,V3]=svd(tmp) ;
contribution(i,J,k)=S3(1,1)/(S3(1,1)+S3(2,2)+33(3,3)+S3(4,4));
if contribution (i, j,k)>=0.749
location(p,1)=1i;
location(p,2)=7;
location (p, 3)=k;
p=p+1;
end
end
end
end

countAll (g,1l)=size(location,l);

Ho=H;
for i=1:size(location, 1)
H4=H2 (location (i, 1), location(i,2),:,:,location (i, 3))
tmp=reshape (H4, [4,4]) ;
[U,S,V]=svd(tmp) ;
V=V’ ;
H5=U(1:4,1)*S(1,1)*v(1,1:4);
H6(1:4, (location(i,3)-1)*4+1:1location (i, 3) *4,

location (i, 1), location (i, 2))=H5; *RE# %
HIH6

end

suml=0;

sum2=0;
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for i=1:4
for 3j=1:384
a=Ho6 (:,:,1,73);
b=H(:,:,1,73);
suml=suml+ (norm(a-b,’  fro’))"2;
sum2=sum2+ (norm (b, " fro’))"2;
end
end
error=10*10gl0 (suml/sum2) ;

errorAll (g,l)=error;

end

spareSpace3H=7*countAll;

errorMinH=errorAll;

%% IR ZBIRMAR LSRR AR HATRE W

errorAll=zeros(6,1);

thresAll=zeros (6, 3);
filepath='C:\Users\wangy\Desktop\A\W’ ;

for k=1:6
temp=load([filepath,’\Data’,nusttr(k),’_W’,’.mat’]);
W=temp.W;

W2D=zeros (256, 768) ; S 510 10 45 45 = J& pk, — 4B 46 [

for i=1:4
for j=1:384

W2D ((1i-1) *64+1:1i*64, (J-1)*2+1:3*2)=W(:,:,1i,73);

end

end

SHER =256 KIRHAT 4 #Ex256SVD

H2DD=zeros (256, 768) ; s M EZ M

threshold=zeros (1,3);%HE@#H T 7 % ) 7|

for i=1:3
[A,j]l=accumCon (W2D(:, (1-1) *256+1:1*256) ) ;
H2DD (:, (i-1) *256+1:1*256)=A;
threshold(1l,1i)=3;

end

thresAll (k, :)=threshold;

suml=0;

sum2=0; st HiZ =
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for i=1:4
for 3j=1:384
a=W2D ((i-1)*64+1:1*64, (jJ-1)*2+1:3*2);
b=H2DD ((i-1)*64+1:1*64, (j-1)*2+1:3*2);
suml=suml+ (norm(a-b,’  fro’))"2;
sum2=sum2+ (norm (b, " fro’))"2;
end
end
error=10*10gl0 (suml/sum2) ;
errorAll (k,1l)=error;
end
errorMedium=errorAll; S AR E
thres=zeros (6,1);
for i=1:6
sum=0;
for j=1:3
sum=sum+thresAll (i,73) ;
end
thres (i, 1)=sum;
end
thresAllMedium=thresAll;
spareSpace2=ones (6,1)*196608-513*thres; $ T & W[4
5% A _MRKBASREHEFENTAE H
errorAll=zeros(6,1);
thresAll=zeros (6, 6);
filepath='C:\Users\wangy\Desktop\A\H’ ;
for k=1:6
temp=load([filepath,’\Data’,num2str(k),’ H’,’ .mat’]);
H=temp.H;

H2D=zeros (256,1536) ; S LB W f 45 [ B 5K — 445 15
for i=1:4
for j=1:384
H2D ((1i-1)*64+1:1i*64, (§j-1)*4+1:9*4)=H(:,:,1i,73) .’ ;S E#EF
end
end
SRE R A256 AR HAT 4 #E=x256SVD
H2DD=zeros (256, 1536) ; S F it #f ) 2 G #1E
threshold=zeros (1,6);*HF#EA T & £ 7
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for i=1:6
[A,j]l=accumCon (H2D(:, (1i-1) *256+1:1*256)) ;
H2DD (:, (i-1)*256+1:1*2560)=A;
threshold (1,1i)=7;
end
thresAll (k, :)=threshold;
suml=0;
sum2=0; $it HiR =
for i=1:4
for j=1:384
a=H2D ((i-1)*64+1:i*64, (j-1)*4+1:9*4);
b=H2DD ( (i-1) *64+1:1*64, (j-1)*4+1:3*4);
suml=suml+ (norm(a-b,’  fro’))"2;
sum2=sum2+ (norm (b, " fro’))"*2;
end
end
error=10*1ogl0 (suml/sum2) ;
errorAll (k,1)=error;
end
errorMediumH=errorAll; $ K4 R HIR £H
thres=zeros (6,1);
for i=1:6
sum=0;
for j=1:6
sum=sum+thresAll (i, 7J) ;
end
thres (i, 1)=sum;
end
thresAllMediumH=thresAll;
spareSpace2H=ones (6,1) *393216-513*thres; $F H W= |q
5% A Z R RAE D W—P A%k ()
errorAll=zeros(6,1);
thresAll=zeros (6,1);
filepath='C:\Users\wangy\Desktop\A\W’ ;
for k=1:6
temp=load([filepath,’\Data’,num2str(k),’” W' ,’ .mat’]);
W=temp.W;

W2D=zeros (256, 768) ; SLIE W 4 4E % B ik — 445
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for i=1:4

for 3j=1:384

W2D ((i-1)*64+1:1*64, (jJ-1)*2+1:3*2)=W(:,:,1i,73);

end
end
S G B EHATHMSVD
H2DD=zeros (256, 768) ; SHEMEIEZ FHE
[A, j]l=accumCon (W2D) ;
threshold=j;*HF#A T % V7|
thresAll (k,1)=threshold;
H2DD=A;

suml=0;
sum2=0; $it HiR =
for i=1:4
for j=1:384
a=W2D ((i-1)*64+1:i*64, (j-1)*2+1:3*2);
b=H2DD ((1i-1) *64+1:1i*64, (j-1)*2+1:3*2);
suml=suml+ (norm(a-b,’ " fro’))"2;
sum2=sum2+ (norm (b, " fro’))"*2;
end
end
error=10*10gl0 (suml/sum2) ;
errorAll (k,1)=error;
end
spareSpacel=ones (6,1)*196608-1025*thresAll;
thresAllMax=thresAll;
errorMax=errorAll;
$% BB ZHRBT S RAE! H— AR ()
errorAll=zeros(6,1);
thresAll=zeros (6,1);
filepath='C:\Users\wangy\Desktop\A\H’ ;
for k=1:6
temp=load([filepath,’\Data’,num2str(k),’ H’,’ .mat’]);
H=temp.H;

H2D=zeros (256, 1536) ; SsLIE 44 [ Bk — 45

for i=1:4
for j=1:384
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H2D ((i-1)*64+1:1%64, (J-1)*4+1:3*4)=H(:,:,1,]3).";%E#E
end
end
S E #H# AT 4 M SVD
H2DD=zeros (256,1536) ; s F M EZ EHE
[A, j]l=accumCon (H2D) ;
H2DD=A;
threshold=7j;

thresAll (k,1)=threshold;
suml=0;
sum2=0; $it HiR £
for i=1:4
for j=1:384
a=H2D ((i-1)*64+1:i*64, (j-1)*4+1:9*4);
b=H2DD ((1i-1) *64+1:1i*64, (j-1) *4+1:3*4);
suml=suml+ (norm(a-b, " fro’))"2;
sum2=sum2+ (norm (b, " fro’))"*2;
end
end
error=10*10gl0 (suml/sum2) ;
errorAll (k,1)=error;
end
spareSpacelH=ones (6,1) *393216-1793*thresAll;
thresAllMaxH=thresAll;
errorMaxH=errorAll;
S [ R = Bl KRR O JE 48 AR R HE MR H
SAAHREYS 256%256
errorAll=zeros(6,1);
thresAll=zeros (6, 6);
HAll=zeros (4,64,4,384,6) ; S MM ESEMH
filepath='C:\Users\wangy\Desktop\A\H’ ;
for k=1:6
temp=load([filepath,’\Data’,num2str(k),’_H’,’.mat’]);
H=temp.H;

H2D=zeros (256, 1536) ; SsLIE 44 [ Bk — 45

for i=1:4
for j=1:384
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H2D ((i-1)*64+1:1%64, (J-1)*4+1:3*4)=H(:,:,1,]3).";%E#E
end
end
SRE A A 256 RIRFAT 4 M x256SVD
H2DD=zeros (256,1536) ; s F M EZ EHE
for i=1:6
[A, J]=accumCon (H2D(:, (i-1) *256+1:1*256)) ;
H2DD (:, (i-1) *256+1:1*256)=A;

end
SEEXNESE N4 EH
for 1i=1:4

for j=1:384
HA11(:,:,1,J,k)=H2DD((i-1)*64+1:i*64, (§J-1)*4+1:3*4).";
end
end

end

%% F = R R AR B ATREAL X AR J7 i SVD

errorAll=zeros(1l,6);

V2All=zeros (64,2,384,4,6) ;s F &AM F EH H kB svav
containerAll=zeros(384,10,6,4) ;SHEFANSHEZR"TNHKEE, H—1T
filepath='C:\Users\wangy\Desktop\A\H’ ;

for g=1:6

H=HA1l (:,:,:,:,q); SERMBERWNEEH

N=[];
for i=1:4%FAEMH _HEMLTESRT,
for 3j=1:384
A=H(:,:,1,]);
for k=1:64
N(i,j,k)=norm(A(:,k));
end
end
end
Co=zeros (4,384,384) ;
for i=1:4
for j=1:384
for p=7:384

temp=corrcoef (N(i,j,:),N(i,p,:));
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Co(i,Jj,p)=temp(l,2);

end
end
end
M=[];
1=1;
for i=1:4
for j=1:384
for k=j:384
if Co(i,j,k)>=0.998% L HRMARAKATHEMRRR, FHE0.95%NM
M(1l,1)=1i;
M(1l,2)=7;
M(1l,3)=k;
1=1+1;
end
end
end
end

S AW E d R
V2=zeros (64,2,384,4) ; SRKHH AT A EEV2V
for k=1:4
container=julei (M, k) ;
containerAll (1l:size (container,1l),1l:size(container,?2),q, k)=container;
column=container(:,1);
Vl=zeros (64,2,size(column,l));
for i=l:size (column)
a=column (i) ;
tmp=suiji(H(:,:,k,a));
V1(:,:,i)=tmp(:,1:2);3KMEHSVD

end

V3=zeros (64,2,384);
for i=1l:size (column)
for j=l:size(container,?2)
if container(i,j)~=0
V3 (:,:,container (i, J))=V1(:,:,1);
end

end
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end

V2 (:,:,:,k)=V3;
end
V2A11(:,:,:,:,9)=V2;
S #HTHWREV
templ=load([filepath,’\Data’,num2str(q),’ V’,’ .mat’]);
V=templ.V;
P=zeros (2,4,384);
for i=1:4
for j=1:384
for 1=1:2
a=vi(:,1,1,73);
b=v2(:,1,3,1);
P(l,i,j)=norm(a’*b) /norm(a)*norm(b) ;
end
end
end
errorAll (1,qg)=min (min (min (P)));
end
S BZAKMERZN, €Vdatal-4#FiEZfTdata6Python
SHA X frexcel
V2final=zeros (256,768,0);

o°

for k=1:6
for j=1:384
for i=1:4

tmp=V2A11(:,:,3,1,k);
V2final ((i-1)*64+1:1i%*64, (j-1)*2+1:3*2,k)=tmp;
end
end

end
datal=v2final
dataz2=v2final
data3=v2final
datad4=v2final
datab=v2final
data6=vV2final
for i=1:6

~ ~
.o ..
~ ~
~e ~e ~e

~e

~
~
oA O w N

(
(
(
(:
(
(

save ([pwd, " \V’ ,num2str (i) ], ["data’,num2str (i) ]);
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end
%% B AR FEEA T AWK EpythonW
dataAll=zeros (256,768,06);
for i=1:6
tmp=load ([pwd, "\data’,num2str(i),’ .mat’1]);
dataAll(:,:,1)=tmp.mat;

end
W _new=zeros (64,2,4,384,6) ; % K& 6#FANEEN
for i=1:6

W new(:,:,:,:,1)=cunchuii(datadll (:,:,1));sFELE
end
$% B = RLEN K AR T RS AT R 2B )R dEw
WAll=zeros (64,2,4,384,6) ; s E% EHW
for k=1:6
W=W new(:,:,:,:,k);

W2D=zeros (256, 768) ; S JL{E I 4 46 5 B & — 4B [F
for i=1:4
for 3j=1:384
W2D ((1-1) *64+1:1i*64, (J-1)*2+1:3*2)=W(:,:,1i,73);
end
end
SRR ZA256 KR#ATHMx256SVD
H2DD=zeros (256, 768) ; s F i #E 2 EHE
for i=1:3
[A,j]l=accumCon (W2D(:, (1-1)*256+1:1%256));
H2DD (:, (i-1) *256+1:1*256)=A;
end
for i=1:4
for 3j=1:384
WAll (:,:,1i,3,k)=H2DD((i-1)*64+1:1%64, (j-1)*2+1:3*2);
end
end
end
5% B = R AR B A oW
accuracy=zeros (6,1) ; SN /E# E
filepath='C:\Users\wangy\Desktop\A\W’ ;
for g=1:6
templ=load([filepath,’\Data’,num2str(q),’ W' ,’ .mat’]);

58



W=templ.W;
P=zeros (2,4,384);

for i=1:4
for 3j=1:384
for 1=1:2

a=W(:,1,1,73);
b=WA11l(:,1,1i,3,9);
P(l,i,j)=norm(a’*b) /norm(a)*norm(b) ;
end
end
end
accuracy (g, l)=min (min (min(P)));

end

function [A,j] = accumCon (A7)

[U,S,V]=svd(A);

sum=0;

for 1i=1:256%F —TRAitmmE
sum=sum+S (i,1) ;

end

sum2=0;

con=zeros (1,256);

for i=1:256%F — T R&itmm%
sum2=sum2+S (i, 1) ;

con (i)=sum2/sum; % & it 7 & £

end
SREA—AFFRETHEELO. O
J=0;

for i=1:256
if con(i)>=0.99
Jj=1i;
break;
end
end
A=U(:,1:3)*S(1:3,1:3)*V(:,1:3)";

end

function [V1] = suiji (A)
o=[1;
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w=normrnd (0, 1,size(A,2),1);

y=A*w;

a=ys

d new=qg/norm(q) ;

O=horzcat (Q, g new) ;

countl=0;

while norm (A-Q*Q’ *A)>0.000001
w=normrnd (0, 1,size(A,2),1);
y=A*w;
g=(eye(size(A,1))-Q*Q") *y;

g new=qg/norm(q) ;

Q=horzcat (Q,g new);
countl=countl+1l;
end
B=Q’ *A;
[u,s,V1]=svd(B) ;

end
function [W newll] = cunchuW (numl)
W newll=zeros(64,2,4,384);
for i=1:4
for j=1:384
W newll(:,:,1i,j)=numl ((i-1)*64+1:1%64, (J-1)*2+1:3*2);
end
end
end
def main () :
output ()
if name == "' main ’:
main ()

from ReadData import *
import numpy as np
import pandas as pd
import openpyxl as op

import os
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import xlwt

import scipy.io

# REL UM, PR #F R Rmat
# 7% LA %kdata num
# TR FEMENATRrow
# RTERTEMEHT|Hcol
# EEL AR
def read mat file(data num):
data = np.array(read data mat () [data num])
¥ AT HREEANERE
matrix V = []
for i in range(4):
# FTHERNE—AT
matrix V line = []
for 7 in range(384):
V ij = data[i*64: (i+1)*64, J*2:(j+1)*2]
matrix V line.append(V_1i7j)
matrix V.append(matrix V line)

return np.array (matrix V)

# REBW A&V k
# &% /LN %kdata_num
¥ XTFJIM, TAT, RFE—FIKVK3830
def get v k(data num, K):

data = read mat file(data num)

v_k = datal[0] [K]

for i in range(1,4):

v_k = np.hstack((v_k,data[i] [K]))

return v _k

¥ OUTHEER LT E
def conj t(A):

return np.conj (np.array(A)).T

# FRELME
def svd(matrix) :
svd matrix = []

u,d,v = np.linalg.svd(np.array (matrix))
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svd ma
svd ma
svd ma

return

trix.append (u)
trix.append (d)
trix.append (v)

svd matrix

# AR KA &M 77 B A svdAx=b

def solve

b = np
svd_ma
u,d,v =
u = np.
d = np
vV = np.
y = np.
b = np
for 1
yli
return

_equations by svd(A,Db):

.array (b)

trix = svd(A)

svd matrix[0],svd matrix[1l],svd matrix[2]
(u)

.array (d)
(v)

ones ([np.shape(v) [0],1])

array

array

.matmul (conj t(u),b)

in range (np.shape(y) [0]) :
] = bli] / dli]
np.matmul (conj t(v),y)

# AL L IA*B
def matrix multiply (A, B):

res = [[0] * len(B[0]) for i in range(len (A)) ]
for i in range(len(A)):
for j in range(len(B[0])):
for k in range(len(B)):
res[i] [J] += A[i][k] * B[k][J]
return res
# HEIERE K

def matrix multiply a(matrix a,a):

shape A = np.shape (matrix a)

for 1 in range(shape A[0]):

for

J in range (shape A[1l]):

matrix ali] [J] *= a

return

matrix a

# 16 3 0 AR TR AR

def matrix add(matrix a, matrix b):

rows =

len (matrix a)
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columns = len(matrix a[0])
matrix ¢ = [list() for i in range(rows) ]
for i in range(rows) :
for 7 in range (columns) :
matrix ¢ temp = matrix al[i][J] + matrix bli][]]
matrix c[i].append(matrix ¢ temp)

return matrix c

#1515 B AR TR AR IR

def matrix minus (matrix a, matrix b):

rows = len(matrix a)
columns = len(matrix a[0])
matrix ¢ = [list() for i in range(rows) ]

for i in range(rows) :
for 7 in range (columns) :
matrix ¢ temp = matrix a[i][J] - matrix bli][]]
matrix c[i].append(matrix c temp)

return matrix c

# FEFEH 43R

def matrix divide(matrix a, row, column):

length = len(matrix a)
matrix b = [list() for i in range(length // 2)]
k=0

for i in range((row - 1) * length // 2, row * length // 2):
for j in range((column - 1) * length // 2, column * length //
2):
matrix ¢ temp = matrix al[i] [J]
matrix b[k].append(matrix ¢ temp)
k += 1

return matrix b

¥ BRI P
def matrix merge (matrix 11, matrix 12, matrix 21, matrix 22):
length = len(matrix 11)
matrix all = [list() for i in range(length * 2)]
for 1 in range(length) :
matrix all[i] = list(matrix 11[i]) + list(matrix 12[i])

for j in range(length):
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matrix all[length + j] =

return matrix all

# HEitEEEWFEEStrassen
def strassen(matrix a, matrix Db):

rows = len(matrix a)

if rows

matrix all = [list()

matrix all[0].append(matrix a[0] [0]

elif rows <= 16:

matrix all =

list (matrix 21[j])

+ list (matrix 22[]j])

for i in range(rows) ]

* matrix b[0][0])

matrix multiply(matrix a, matrix b)

else:

sl = matrix minus ((matrix divide (matrix b, 1, 2)),
(matrix divide (matrix b, 2, 2)))

s2 = matrix add((matrix divide(matrix a, 1, 1)),
(matrix divide (matrix a, 1, 2)))

s3 = matrix add((matrix divide(matrix a, 2, 1)),
(matrix divide (matrix a, 2, 2)))

s4 = matrix minus ((matrix divide (matrix b, 2, 1)),
(matrix divide (matrix b, 1, 1)))

s5 = matrix add((matrix divide(matrix a, 1, 1)),
(matrix divide (matrix a, 2, 2)))

s6 = matrix add((matrix divide (matrix b, 1, 1)),
(matrix divide (matrix b, 2, 2)))

s7 = matrix minus ((matrix divide (matrix a, 1, 2)),
(matrix divide (matrix a, 2, 2)))

s8 = matrix add((matrix divide (matrix b, 2, 1)),
(matrix divide (matrix b, 2, 2)))

s9 = matrix minus ((matrix divide (matrix a, 1, 1)),
(matrix divide (matrix a, 2, 1)))

s10 = matrix add((matrix divide (matrix b, 1, 1)),
(matrix divide (matrix b, 1, 2)))

pl = strassen(matrix divide (matrix a, 1, 1), sl)

p2 = strassen(s2, matrix divide (matrix b, 2, 2))

p3 = strassen(s3, matrix divide (matrix b, 1, 1))

p4 = strassen(matrix divide(matrix a, 2, 2), s4)

PS5 = strassen(s5, s6)

p6 = strassen(s7, s8)

p7 = strassen(s9, s10)
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cll

matrix add(matrix add(p5, p4), matrix minus(p6, p2))

cl2 = matrix add(pl, p2)
c2l = matrix add(p3, p4)
c22 = matrix minus (matrix add(p5, pl), matrix add(p3, p7))

matrix all = matrix merge(cll, cl2, c2l1, c22)

return matrix all

# ETHEFEWRHEH EStrassen
def inv strassen(matrix a):
rows = len(matrix a)

if rows >= 2:

if rows <= 4 or rows % 2 == 1:
matrix all = np.linalg.inv(matrix a)

else:
M1l = inv strassen(matrix divide (matrix a, 1, 1))
M2 = strassen(matrix divide (matrix a, 2, 1), MI)
M3 = strassen(Ml, matrix divide (matrix a, 1, 2))
M4 = strassen(matrix divide (matrix a, 2, 1), M3)

M5 = matrix minus (M4, matrix divide (matrix a, 2, 2))
M6 = inv_strassen (M5)

Cl2
Cc21
M7 = strassen (M3, C21)

strassen (M3, Mo6)

strassen (M6, M2)

Cll = matrix minus (M1, M7)
C22 = np.array (M6) .dot (-1)
matrix all = matrix merge(Cll, Cl2, C21, C22)
return matrix all
else:

return np.linalg.inv(matrix a)

$ ETEHEEWRERMEEStrassen

def inv_strassen neo(matrix a):

matrix a = np.array(matrix a)

rows = len(matrix a)

cols = len(matrix a[0])

1if (rows <= 4) or (rows % 2 == 1 or cols % 2 == 1):
matrix a np = np.array(matrix a)
matrix all = np.linalg.inv(matrix a np)
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else:
M1l = inv strassen neo(matrix divide (matrix a, 1, 1))
M2 = strassen(matrix divide (matrix a, 2, 1), MI)

M3 = conj t (M2)

M4 = strassen(matrix divide (matrix a, 2, 1), M3)

M5 = matrix minus (M4, matrix divide (matrix a, 2, 2))
M6 = inv_strassen neo (M5)

Cl2 = strassen (M3, Mo)

c21 conj t(Cl2)

M7 = strassen (M3, C21)

Cll = matrix minus (M1, M7)

C22 = np.array (M6) .dot (-1)

matrix all = matrix merge(Cll, Cl2, C21, C22)

return matrix all

# Coppersmith-&%kWinograd

def coppersmith winograd(matrix a, matrix b):

rows = len(matrix a)
if rows ==
matrix all = [list() for i in range (rows)]

matrix all[0].append(matrix a[0][0] * matrix b[0][0])

elif rows <= 16:

matrix all = np.matmul (matrix a, matrix b)
else:
S1 = matrix add(matrix divide (matrix a, 2,

1) ,matrix divide (matrix a, 2, 2))

S2 = matrix minus(S1l,matrix divide (matrix a, 1, 1))
S3 = matrix minus (matrix divide(matrix a, 1,

1) ,matrix divide (matrix a, 2, 1))
S4 = matrix minus(matrix divide(matrix a, 1, 2),S2)
Tl = matrix minus (matrix divide (matrix b, 1,

2) ,matrix divide (matrix b, 1, 1))

T2
T3

matrix minus (matrix divide (matrix b, 2, 2),TI1)

matrix minus (matrix divide (matrix b, 2,
2) ,matrix divide (matrix b, 1, 2))

T4 = matrix minus(T2,matrix divide (matrix b, 2, 1))

M1 = coppersmith winograd(matrix divide (matrix a, 1,

1) ,matrix divide (matrix b, 1, 1))
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M2 = coppersmith winograd(matrix divide (matrix a, 1,
2) ,matrix divide (matrix b, 2, 1))
M3 = coppersmith winograd(S4,matrix divide (matrix b, 2, 2))

M4

coppersmith winograd(matrix divide (matrix a, 2, 2),T4)

(

(

M5 = coppersmith winograd(S1l,T1)

M6 = coppersmith winograd(S2,T2)
(

M7 = coppersmith winograd (S3,T3)

Ul = matrix add(M1l,M2)

U2 = matrix add(M1,M6)

U3 = matrix add(U2,M7)

U4 = matrix add(U2,M5)

U5 = matrix add(U4,M3)

U6 = matrix minus (U3,M4)

U7 = matrix add(U3,M5)

matrix all = matrix merge(Ul, U5, U6, U7)

return matrix all

# HTCoppersmith-F#EH K HEWinograd

def inv_ coppersmith winograd(matrix a):

matrix a = np.array(matrix a)

rows = len(matrix a)

cols = len(matrix a[0])

1if (rows <= 4) or (rows % 2 == 1 or cols % 2 == 1):
matrix a np = np.array(matrix a)
matrix all = np.linalg.inv(matrix a np)

else:
M1l = inv coppersmith winograd (matrix divide (matrix a, 1, 1))
M2 = coppersmith winograd(matrix divide (matrix a, 2, 1),Ml)
M3 = coppersmith winograd(Ml,matrix divide (matrix a, 1, 2))
M4 = coppersmith winograd(matrix divide (matrix a, 2, 1),M3)
M5 = matrix minus (M4,matrix divide (matrix a, 2, 2))
M6 = inv_coppersmith winograd (M5)
Cl2 = coppersmith winograd (M3,M6)

c21 coppersmith winograd (M6,M2)
M7 = coppersmith winograd(M3,C21)
Cll = matrix minus (M1,M7)
C22 = np.array (M6) .dot (-1)

matrix all = matrix merge(Cll, Cl2, C21, C22)
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return matrix all

# HHEW T Rk
 BFaEREER —AFEFWk

def compute w k(matrix v k):

list w k = []
matrix v_k mul = np.matmul (conj t(matrix v k), matrix v k)
021 = matrix multiply a(np.eye(len(matrix v k mul)), 0.01)

add = matrix add(matrix v k mul, o02i)
u = inv coppersmith winograd (add)
w k = np.array(np.matmul (matrix v k, u))
for i in range(4):
list w k.append(w k[:,1*2: (i+1)*2])

return list w k

# MBI EH WK
# data one base = data_all six base[i]
# W ij = data one base[j][i]
def compute all w k():
# FIRGEF AN SIEENEREG
data all six base = []
# BEEA6. X frmat
for data num in range (6) :
# AT — A BIEE R BE
data one base = []
# BAEEHELIIENE LA (V_K)
for col in range (384):
# AT HHE EH — 5wk
data col = []
v_k = get v k(data num,col)
list w _k = compute w k(v_k)
for i in range(4):
data col.append(list w k[i])
data one base.append(data col)
data all six base.append(data one base)

return data all six base

B REEAE K — A% A data one base

def combine all matrix(data one base):
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list all = []
for i in range(4):
list row = np.array(data one base[0] [i])
for 7 in range(1l,384):
list row =
np.hstack((list row,np.array(data one base[j][i])))

list all.append(list row)

matrix 1 np.vstack((np.array(list all[0]),np.array(list all[l])))

matrix 2 np.vstack((np.array(list all[2]),np.array(list all[3])))
matrix = np.vstack((matrix 1,matrix 2))

return np.array (matrix)

# KBRS
def output():
data all six base = compute all w k()
for k in range(6) :
data one base matrix = combine all matrix(data all six base[k])
matrix = {'mat’: data one base matrix}
scipy.io.savemat (os.getcwd () + ’‘\\data’ + str(k+1l) + ’.mat’,

matrix)

import csv
import numpy as np
from scipy.io import loadmat
# R
def read data(filepath):
matrix = []
with open(filepath,’r’) as csv file:
reader = csv.reader(csv_file)
for line in reader:
line matrix = []
for line data in line:
line data = line data.replace(’1i’,'3J")
myoutput = complex(line data)
line matrix.append (myoutput)
matrix.append(line matrix)

return matrix

# B . HKiEnat
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def read data mat():
data = []
datal = loadmat
data2 = loadmat

("V1.mat’)
("vz )
data3 = loadmat ('V3.mat’)
( )
( )
( )

v

datad4 = loadmat
datab5 = loadmat
data6 = loadmat

V4 .mat’
V5
'V6.mat’
data.append(datal[’datal’])
data.append(dataz[’data2’])
data.append(data3[’data3’])
( ["datad’])
( ["datab’])
( [ 1)

"datab6’

data.append (datad
data.append (datab
data.append (datab

return data

[/ MK G R MR AW A Huf fmanjava
//Huffman % &% X
package ch05;

public class HuffmanNode {
public int weight;
public int flag;
public HuffmanNode parent,lchild,rchild;
public HuffmanNode ()
{
this (0) ;
}
public HuffmanNode (int weight)
{
this.weight=weight;
flag=0;
parent=1child=rchild=null;
}

/ /W R A HUf fmanHuf fman
package ch05;
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public class HuffmanTree ({
public int[][] huffmancoding (int[] W)
{
int n=W.length;
int m=2*n-1;
HuffmanNode [] HN=new HuffmanNode [m];
int 1i;
for (i=0;i<n; i++)
{
HN[i]=new HuffmanNode (W[i]) ;
}
for (i=n;i<m; i++)
{
HuffmanNode minl=selectMin (HN, i-1) ;
minl.flag=1;
HuffmanNode min2=selectMin (HN,i-1) ;
min2.flag=1;
HN[i]=new HuffmanNode () ;
minl.parent=HN[i];
min2.parent=HN[i];
HN[i].lchild=minl;
HN[i] .rchild=min2;
HN[i].weight=minl.weight+min2.weight;
}
int[][] HuffCode=new int[n][n];
for (int J=0;j<n; j++)
{
int start=n-1;
for (HuffmanNode c=HN[]],p=c.parent;p!=null;c=p,p=p.parent)
{
if(p.lchild.equals(c))
{

HuffCode[j] [start--]=0;
}

else

{

HuffCode[j] [start--]=1;

}
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HuffCode[]j] [start]=-1;
}
}
return HuffCode;
}
private HuffmanNode selectMin (HuffmanNode[] HN, int end)
{
HuffmanNode min=HN[end];
for (int 1=0;i<=end;i++)
{
HuffmanNode h=HN[i];
if(h.flag==0&&h.weight<min.weight)
min=h;
}
return min;

}

public static void main (String[] args) {
// TODO Auto-generated method stub
int [] W= {23,11,5,3,29,14,7,8};
HuffmanTree T=new HuffmanTree () ;
int[] [] HN=T.huffmancoding (W) ;
System.out.println ("% KERLN:");
for (int i=0;i<HN.length;i++)
{
System.out.print (W[i]+" ") ;
for (int j=0;3j<HN[i].length;j++)
{
if(AN[i] [J]1==-1)
{
for (int k=j+1;k<HN[i].length; k++)
System.out.print (HN[i] [k]) ;
System.out.print (" ”);
break;
}
}
System.out.println() ;
}
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