Algorithm: [A] := SET_TO_ZERO_UNB_VAR1(A)

Partition
A— ( AL | AR )

where Aj has 0 columns
while n(Ar) <n(A) do

Repartition

(ALl Ar) = (Ao]ar|A2)

where a; has 1 column

a; =0 (Set the current column to zero)

Continue with

(A Ar )« (Ao |ar|Az)
endwhile




function [ A_out ]

Set_to_zero_unb_varl ( A )
[ AL, AR | = FLA Part_1x2( A,
0, 'FLALEFT’ );

while ( size( AL, 2 ) < size( A, 2 ) )

[ A0, al, A2 |]= FLA_Repart_-1x2_to_1x3( AL, AR,
1, 'FLARIGHT’ );

% %
al = laff_zerov( al );
Ve %

[ AL, AR | = FLA_Cont_with_1x3_to_1x2( A0, al, A2,

"FLALEFT’ );
end

A_out = [ AL, AR ];

return

@ (lick to view .m file Set_to_zero_unb_varl.m. Then copy and paste it into
PictureFlame to watch it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/AllAlgorithms/Set_to_zero_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: [A] := SET_TO_ZERO_UNB_VAR2(A)

Partition

Ar
A
- ( Ap )
where At has 0 rows
while m(Ar) <m(A) do

Repartition
A
(55)- (7

Continue with

A
(AZ)F al

endwhile




function [ A_out ] = Set_to_zero_unb_var2( A )
[ AT, ...
AB | = FLA Part 2x1( A, ...
0, 'FLATOP’ ):

while ( size( AT, 1 ) < size( A, 1 ) )

[ AO7
alt
A2 | = FLA_Repart_2x1_to_3x1( AT,
AB, ...
1, ’FLABOTTOM’ );
% %

alt = laff_zerov( alt );

% %
[ AT, ...
AB ] = FLA Cont_with_3x1_to_2x1( AO,
alt ,
A2, ...
"FLA_TOP’ );
end
A_out = [ AT
AB ;
return

@ (Click to view .m file Set_to_zero_unb_var2.m.| Then copy and paste it into
PictureFlamel to watch it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/AllAlgorithms/Set_to_zero_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: [A] := SET_TO_IDENTITY_UNB_VAR1(A)

Partition
Arr | Arr )
A—
<ABL ABR

where App is 0 x 0
while m(Arr) < m(A) do

Repartition
A a A
Arr | Arr ;0 2 ;(;2
A0 | Aon — | a1 | 911 | ay
Ao | a1 | A2
where o771 is 1 x 1
ap] ‘= 0
11 = 1
ag] ‘= 0
Continue with
Ago | ao1 | Ao2
Arr | Arr T Ta s
5. | Ann — 10 11 12
Asg | a1 | Ao

endwhile




function [ A_out | = Set_-to_identity_unb_varl( A )
[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A0, a01, A02,
alOt, alphall, al2t,
A20, a21, A22 | = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, 'FLABR’ );
% %

a0l = laff_zerov( a0l );
alphall = laff_onev( alphall );
a2l = laff_zerov ( a2l );

[0y

Y (%

[ ATL, ATR,
ABL, ABR | = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Set_to_identity_unb_varl.m. Then copy and paste it into
PictureFlamel to watch it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/AllAlgorithms/Set_to_identity_unb_var1.m
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Algorithm: [A] := SET_TO_IDENTITY_UNB_VAR2(A)

Partition
Arr | Arr )
A—
<ABL ABR

where App is 0 x 0
while m(Arr) < m(A) do

Repartition
Ao | ao1 | Aoz
Aty | Arr - -
A0 | Aon — | a1 | 911 | ay
Ao | a1 | A2
where o771 is 1 x 1
T .
aig:=20
11 = 1
T .
ajg =10
Continue with
Ago | ao1 | Ao2
Arr | Arr T T
A A <— alo O[ll a12
BL | ABR
Asg | a1 | Ao

endwhile




function [ A_out | = Set_-to_identity_unb_var2( A )

[ ATL, ATR, ...
ABL, ABR | = FLA _Part_2x2( A, ...
0, 0, 'FLATL® );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A00, a0l, A02,
alOt, alphall, al2t,
A20, a2l A22 ] =

FLA _Repart_2x2_to_3x3( ATL, ATR,

ABL, ABR,

1, 1, '"FLABR’ );
%

%o

al0t = laff_zerov( allt );
alphall = laff_onev( alphall );
al2t = laff_zerov( al2t );

0;
(4

%o

[ ATL, ATR,
ABL, ABR | = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,

alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );

end

A_out = [ ATL, ATR

ABL, ABR |;
return

@ (Click to view .m file Set_to_identity_unb_var2.m. Then copy and paste it into
PictureFlamel to watch it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/AllAlgorithms/Set_to_identity_unb_var2.m
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Algorithm: [A] := SET_TO_IDENTITY_UNB_VAR3(A)

Partition
Arr | Arr )
A—
<ABL ABR

where App is 0 x 0
while m(Arr) < m(A) do

Repartition
Ao | ao1 | Aoz
Aty | Arr - -
A0 | Aon — | a1 | 911 | ay
Ao | a1 | A2
where o771 is 1 x 1
apl =0
a11 =1
T ._
ajg:=20
Continue with
Ago | ao1 | Ao2
Arr | Arr T T
A A <— alo O[ll a12
BL BR
Asg | a1 | Ao

endwhile




function [ A_out | = Set_-to_identity_unb_var3( A )

[ ATL, ATR, ...
ABL, ABR | = FLA _Part_2x2( A, ...
0, 0, 'FLATL® );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A00, a0l, A02,
alOt, alphall, al2t,
A20, a2l A22 ] =

FLA _Repart_2x2_to_3x3( ATL, ATR,

ABL, ABR,

1, 1, '"FLABR’ );
%

%
a0l = laff_zerov( a0l );

alphall = laff_onev( alphall );
a0lt = laff_zerov ( a0lt );

0;
(4

%o

[ ATL, ATR,
ABL, ABR | = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,

alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );

end

A_out = [ ATL, ATR

ABL, ABR |;
return

@ (Click to view .m file Set_to_identity_unb_var3d.m. Then copy and paste it into
PictureFlamel to watch it in action.
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Algorithm: [A] := SET_TO_IDENTITY_UNB_VAR4(A)

Partition
Arr | Arr )
A—
<ABL ABR

where App is 0 x 0
while m(Arr) < m(A) do

Repartition
A a A
Arr | Arr ;0 2 ;(;2
A0 | Aon — | a1 | 911 | ay
Ao | a1 | A2
where o771 is 1 x 1
aﬂ =0
11 = 1
ag] ‘= 0
Continue with
Ago | ao1 | Ao2
Arr | Arr T Ta s
5. | Ann — 10 11 12
Asg | a1 | Ao

endwhile
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function [ A_out | = Set_-to_identity_unb_vard( A )

[ ATL, ATR, ...
ABL, ABR | = FLA _Part_2x2( A, ...
0, 0, 'FLATL® );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A00, a0l, A02,
alOt, alphall, al2t,
A20, a2l A22 ] =

FLA _Repart_2x2_to_3x3( ATL, ATR,

ABL, ABR,

1, 1, '"FLABR’ );
%

%o

al2t = laff_zerov ( al2t );
alphall = laff_onev( alphall );
a2l = laff_zerov ( a2l );

0;
(4

%o

[ ATL, ATR,
ABL, ABR | = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,

alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );

end

A_out = [ ATL, ATR

ABL, ABR |;
return

@ (Click to view .m file Set_to_identity_unb_var4.m. Then copy and paste it into
PictureFlamel to watch it in action.
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Algorithm: [A] := SET_TO_DIAGONAL_MATRIX_UNB_VAR1(A, x)

Partition

A_)<ATL ATR) $_><$T
Apr | Agr )’ B

)

where Arpp is 0 x 0, 7 has 0 rows

while m(Arr) < m(A) do

Repartition
Ao | ao1 | Aoz o
Arp | Arr A A —
Apr | ABr 7| o Lo | g X
Ao | a1 | A2 To
where «q1is 1 x 1, x1 has 1 row
ap] ‘= 0
11 ‘= X1
agy = 0
Continue with
Ago | ao1 | Ao2 xo
Arr | Arr T T
A5 | Ann <« g | @11 | G2 X1
Az | az1 | A2 x2
endwhile
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function [ A_out ] = Set_-to_diagonal_matrix_unb_varl( A, x )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL® );
[ xT,

xB ] = FLA_Part_2x1( x, ...
0, 'FLATOP’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, 'FLABR’ );
[ X()7
chil |
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
% %

a0l = laff_zerov( a0l );
alphall = laff_copy ( chil, alphall );
a2l = laff_zerov( a2l );

% %
[ ATL, ATR,
ABL, ABR | = FLA _Cont_with_3x3_to_2x2( A00, a0Ol, A02,
alOt, alphall, al2t,
A20, a2l, A22,
"FLATL’ );
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil |
X2, ...
"FLATOP’ );
end
A_out = [ ATL, ATR
ABL, ABR ];
return

@ (Click to view .m file Set_to_diagonal matrix_unb_varl.m.| Then copy and paste it
into PictureFlamel to watch it in action.
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Algorithm: [A] := SET_TO_DIAGONAL_MATRIX_UNB_VAR2(A, x)

Partition

A_)<ATL ATR) $_><$T
Apr | Agr )’ B

)

where Arpp is 0 x 0, 7 has 0 rows

while m(Arr) < m(A) do

Repartition
Ao | ao1 | Aoz o
Arp | Arr A A —
BL BR A A
20 | a21 22 T2
where «q1is 1 x 1, x1 has 1 row
aly:==0
11 ‘= X1
T ._
ajq =10
Continue with
Ago | ao1 | Ao2 xo
Arr | Arr T T
A A < alo O[ll a12 Xl
BL BR -
Asg | a1 | Ao T
endwhile
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function [ A_out ] = Set_-to_diagonal_matrix_unb_var2( A, x )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL® );
[ xT,

xB ] = FLA_Part_2x1( x, ...
0, 'FLATOP’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A0O0, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, '"FLABR’ );
[ %0,
chil |
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, ’FLABOTTOM’ );
% %
al0t = laff_zerov ( alOt );
alphall = laff_copy ( chil, alphall );
al2t = laff_zerov ( al2t );
% %
[ ATL, ATR,
ABL, ABR | = FLA_Cont_with_3x3_to_2x2( A00, a01l, A02,
alOt, alphall, al2t,
A20, a2l A22,
"FLATL’ );
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil |
X2, ...
"FLATOP’ );
end
A_out = [ ATL, ATR
ABL, ABR ];
return

@ (Click to view .m file Set_to_diagonal matrix_unb_var2.m.| Then copy and paste it
into PictureFlamel to watch it in action.
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Algorithm: [A] := SET_TO_DIAGONAL_MATRIX_UNB_VAR3(A, x)

Partition

A_)<ATL ATR) x_}($T>
Apr | ABr )’ B

where Arpp is 0 x 0, 7 has 0 rows
while m(Arr) < m(A) do

Repartition
Ao | ao1 | Aoz o
Arp | Arr A A —
BL BR A A
20 | a21 22 T2
where «q1is 1 x 1, x1 has 1 row
ap] ‘= 0
11 ‘= X1
aly:==0
Continue with
Ago | ao1 | Ao2 xo
Arr | Arr T T
1 P A g | @11 | G2 X1
BL BR —
Asg | a1 | Ao T

endwhile
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function [ A_out ] = Set_-to_diagonal_matrix_unb_var3( A, x )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL® );
[ xT,

xB ] = FLA_Part_2x1( x, ...
0, 'FLATOP’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, 'FLABR’ );
[ X()7
chil |
x2 | = FLA_Repart_2x1_to_3x1( xT,

xB, ...
1, ’FLABOTTOM’ );

%

%
a0l = laff_zerov( a0l );
alphall = laff_copy ( chil, alphall );
al0t = laff_zerov ( alOt );
% %
[ ATL, ATR,
ABL, ABR | = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a2l A22,
'FLATL® ) ;
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil |
X2, ...
"FLA.TOP’ ) ;
end
A_out = [ ATL, ATR
ABL, ABR ];
return

@ (Click to view .m file Set_to_diagonal matrix_unb_var3.m.| Then copy and paste it
into PictureFlamel to watch it in action.
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Algorithm: [A] := SET_TO_DIAGONAL_MATRIX_UNB_VAR4(A, x)

Partition

A_)<ATL ATR) $_><$T
Apr | Agr )’ B

)

where Arpp is 0 x 0, 7 has 0 rows

while m(Arr) < m(A) do

Repartition
Ao | ao1 | Aoz o
Arp | Arr A A —
BL BR A A
20 | a21 22 T2
where «q1is 1 x 1, x1 has 1 row
aly, =0
11 ‘= X1
ag] ‘= 0
Continue with
Ago | ao1 | Ao2 xo
Arr | Arr T T
1 P A g | @11 | G2 X1
BL BR —
Asg | a1 | Ao x2
endwhile
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function [ A_out ] = Set_-to_diagonal_matrix_unb_vard( A, x )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL® );

[ xT, ...
xB ] = FLA_Part_2x1( x, ...
0, 'FLATOP’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ A0O0, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, 'FLABR’ );
[ x0,
chil |
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
% %
al2t = laff_zerov( al2t );
alphall = laff_copy ( chil, alphall );
a2l = laff_zerov( a2l );
% %
[ ATL, ATR,
ABL, ABR | = FLA_Cont_with_3x3_to_2x2( A00, a01l, A02,
alOt, alphall, al2t,
A20, a2l A22,
"FLATL® );
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil |
X2, ...
"FLATOP’ ) ;
end
A_out = [ ATL, ATR
ABL, ABR ];
return

@ (Click to view .m file Set_to_diagonal matrix_unb_var4.m.| Then copy and paste it
into PictureFlamel to watch it in action.
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Algorithm: [A] := SET_TO_LOWER_TRIANGULAR_MATRIX_UNB_VAR1(A)

Partition

Arg )
A—
( ABR
where App is 0 x 0
while m(Arr) <m(A) do

A7y,
ABr

Repartition
Ago | ao1 | Ao2
Arp | Arg T T
—
Apr | Asn 10 | @11 | Q39
Aog | az1 | A2
where a7 i1s1 x 1
apl -— 0
Continue with
Ao | ao1 | Aoz
Arr | Arr T T
A A <_ alo 0111 a12
BL BR
Agg | a1 | Ao

endwhile
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[ Alout | = Set_to_lower_triangular_matrix_unb_varl( A )

function

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA_Repart_2x2_to_3x3( ATL, ATR, ...
ABL, ABR, ...
1, 1, "FLABR’ );
% %
a0l := laff_zerov( a0l );
% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Set_to_lower_triangular_matrix_unb_varl.m. Then copy and

paste it into |[PictureFlame| to watch it in action.
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Algorithm: [A] := SET_TO_LOWER_TRIANGULAR_MATRIX_UNB_VAR2(A)

Partition

Arg )
A—
( ABR
where App is 0 x 0
while m(Arr) <m(A) do

A7y,
ABr

Repartition
A a A
Arr | Arr :(20 o ;22
Apr | ABr 7| o Lo | g
Az | az1 | Ao
where a7 i1s1 x 1
T ._
ajy =10
Continue with
Ao | ao1 | Aoz
Are | Arg — | of |« al.
T | Ao 10 | Q11 12
Agg | a1 | Ao

endwhile
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function [ A_out | = Set_to_lower_triangular_matrix_-unb_var2( A )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR, ...
1, 1, "FLABR’ );
% %
al2t := laff_zerov( al2t );
% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Set_to_lower_triangular_matrix_unb_var2.m. Then copy and

paste it into |[PictureFlame| to watch it in action.
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Algorithm: [A] := SET_TO_UNIT_LOWER_TRIANGULAR_-MATRIX_UNB_VAR1(A)

Partition
Arp | Arr )
A—
< Agr | ABr
where App is 0 x 0
while m(Arz) < m(A) do
Repartition

Ago | ao1 | Ao2

( ATL ATR > N T T

A A 10
BL BR A20 a21 A22

where a7 is1 x 1

apl ‘= 0
ap =1

Continue with

A a A
(o famny (e h

Aip | @11 | @19
A A
BL BR Agg | a1 | Ao

endwhile
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function [ A_out | Set_to_unit_lower_triangular_matrix_unb_varl ( A )

[ ATL, ATR, ...
ABL, ABR | = FLA _Part_2x2( A, ...
0, 0, 'FLATL® );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, '"FLABR’ );
% %
a0l := laff_zerov( a0l );
alphall := laff_onev( alphall );
% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a2l, A22,
"FLATL’ ) ;
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Set_to_unit_lower_triangular_matrix_unb_varl.m. Then copy
and paste it into |[PictureFlame to watch it in action.

26



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/AllAlgorithms/Set_to_unit_lower_triangular_matrix_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: [A] := SET_TO_UNIT_UNIT_LOWER_TRIANGULAR_MATRIX_UNB_VAR2(A)

Partition
Arp | Arr )
A—
< Agr | ABr
where App is 0 x 0
while m(Arz) < m(A) do
Repartition

Ago | ao1 | Ao2

( ATL ATR > N T T

A A 10
BL BR A20 a21 A22

where a7 is1 x 1

T ._
ajp =10
ap =1

Continue with

A a A
(o famny (e h

Aip | @11 | @19
A A
BL BR Agg | a1 | Ao

endwhile
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function [ A_out | Set_to_unit_lower_triangular_matrix_unb_var2( A )

[ ATL, ATR, ...
ABL, ABR | = FLA _Part_2x2( A, ...
0, 0, 'FLATL® );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA _Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, '"FLABR’ );
% %
al2t := laff_zerov( al2t );
alphall := laff_onev( alphall );
% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a2l, A22,
'FLATL ) ;
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Set_to_unit_lower_triangular_matrix_unb_var2.m. Then copy
and paste it into |[PictureFlame to watch it in action.
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Algorithm: [B] := TRANSPOSE_UNB(A, B)

Partition

A—>(AL|AR),B—>(gZ>

where Aj has 0 columns, By has 0 rows
while n(Ar) <n(A4) do

Repartition
B Bo
(Al an) = (Ala|4). (5=) = (T
B
By
where aq has 1 column, b; has 1 row
bl = al (Set the current row of B to the cur-
rent column of A)
Continue with
B Bo
(ALIAR)F(AOQI|A2)7<BT><_ b{
B Bs

endwhile
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function [ B_out | = Transpose_unb_varl( A, B )

[ AL, AR | = FLA Part_1x2( A,
0, 'FLALEFT’ );
[ BT, ...
BB | = FLA_Part_2x1( B,

0, 'FLATOP’ );
while ( size( AL, 2 ) < size( A, 2 ) )

[ A0, al, A2 |= FLA_Repart_-1x2_to_-1x3( AL, AR,

1, 'FLARIGHT’ );
[ BO,
blt,
B2 | = FLA_Repart_2x1_to_3x1( BT,
BB, ...
1, 'FLABOTTOM’ );
% %

blt = laff_copy( al, blt );

% %
[ AL, AR ] = FLA_Cont_-with_1x3_to_-1x2( A0, al, A2,
"FLALEFT’ );
[ BT, ...
BB | = FLA _Cont_-with_3x1_to_2x1( BO,
blt,
B2, ...
"FLA-TOP” ) ;
end
B_out = [ BT
BB |
return

@ (Click to view .m file Transpose_unb_varl.m. Then copy and paste it into
PictureFlame to watch it in action.
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Algorithm: [B] := TRANSPOSE_ALTERNATIVE_UNB(A, B)

Partition

A
A—><AT>,B—>(BL|BR)

B

where Ap has 0 rows, By, has 0 columns
while m(Ar) <m(A) do

Repartition
A Ao
(<) () (BulBa) > (Bal b | 22)

where a; has 1 row, b; has 1 column

Continue with

A

A —r
(AT><— aq 7(BL|BR)<—(BQ‘Z)1|B2)
B Ag

endwhile
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function [ B_out | = Transpose_unb_var2( A, B )

[ AT, ...
AB ] = FLA Part_2x1( A, ...
0, 'FLATOP’ );
[ BL, BR | = FLA Part_1x2( B, ...
0, 'FLALEFT’ );
while ( size( AT, 1 ) < size( A, 1) )
[ AO,
alt
A2 | = FLA_Repart_2x1_to_3x1( AT,

AB, ...
1, 'FLABOTTOM’ );

[ BO, bl, B2 |= FLA_Repart_-1x2_to_1x3( BL, BR,
1, 'FLARIGHT’ );

[0y
o

bl = laff_copy( alt, bl );

%

%
[ AT, ...
AB ] = FLA _Cont_with_3x1_to_2x1( AO,
alt ,
A2, ...
"FLATOP’ );
[ BL, BR | = FLA_Cont_with_1x3_to-1x2( B0, bl, B2,
"FLA_LEFT’ );
end
B_out = [ BL, BR ]|;
return

@ (lick to view .m file Transpose_unb_var2.m.

Then copy and paste it into
PictureFlame to watch it in action.
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Algorithm: [A] := SYMMETRIZE_ FROM_LOWER_TRIANGLE_UNB_VAR1(A)

Partition

Arg )
A—
( ABR
where App is 0 x 0
while m(Arr) <m(A) do

A7y,
ABr

Repartition
Ago | ao1 | Ao2
Arp | Arg T T
A5 | Ann — | ajp | @11 | a39
Az | az1 | Ao
where a7 i1s1 x 1
. (T\T
ao1 = (ajp)
Continue with
Ao | ao1 | Aoz
Arr | Arr T T
A A <_ alo 0111 a12
BL | ABR
Agg | a1 | Ao

endwhile
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function [ A_out | = Symmetrize_from_lower_triangle_unb_varl( A )
[ ATL, ATR, ...

ABL, ABR | = FLA Part_2x2( A, ...

0, 0, "FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA_Repart_2x2_to_3x3( ATL, ATR, ...
ABL, ABR, ...
1, 1, "FLABR’ );
% %

a0l = laff_copy( alOt, a0l );

% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Symmetrize_from_lower_triangle_unb_varl.m.| Then copy and
paste it into |[PictureFlame| to watch it in action.

34


http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/AllAlgorithms/Symmetrize_from_lower_triangle_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: [A] := SYMMETRIZE_ FROM_LOWER_TRIANGLE_UNB_VAR2(A)

Partition

Arg )
A—
( ABR
where App is 0 x 0
while m(Arr) <m(A) do

A7y,
ABr

Repartition
A a A
Ay | Arp 00 | ao1 02
— | I | oy | &
Apr | ABr 1o~ L 22
Az | az1 | Ao
where a7 i1s1 x 1
T . T
Qg += A3
Continue with
Ao | ao1 | Aoz
Arr | Arr T T
T A a1p | @11 | @19
Agg | a1 | Ao

endwhile
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function [ A_out | = Symmetrize_from_lower_triangle_unb_var2( A )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a2l, A22 ] = FLA_Repart_2x2_to_3x3( ATL, ATR, ...
ABL, ABR, ...
1, 1, "FLABR’ );
% %
al2t = laff_copy( a21, al2t );
% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Symmetrize_from_lower_triangle_unb_var2.m.| Then copy and
paste it into |[PictureFlame| to watch it in action.
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Algorithm: [A] := SYMMETRIZE_ FROM_UPPER_TRIANGLE_UNB_VAR1(A)

Partition

Arg )
A—
( ABR
where App is 0 x 0
while m(Arr) <m(A) do

A7y,
ABr

Repartition
A a A
Ay | Arp 00 | ao1 02
— | I | oy | &
Apr | ABr 1o~ L 22
Az | az1 | Ao
where a7 i1s1 x 1
T . T
Qa1p = Qg1
Continue with
Ao | ao1 | Aoz
Arr | Arr T T
T A a1p | @11 | @19
Agg | a1 | Ao

endwhile
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function [ A_out | = Symmetrize_from_upper_triangle_unb_varl( A )

[ ATL, ATR, ...
ABL, ABR | = FLA Part_2x2( A, ...
0, 0, 'FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a2l, A22 ] = FLA_Repart_2x2_to_3x3( ATL, ATR, ...
ABL, ABR, ...
1, 1, "FLABR’ );
% %
al0t = laff_copy( a0l, alOt );
% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Symmetrize_from_upper_triangle_unb_varl.m.| Then copy
and paste it into PictureFlame to watch it in action.
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Algorithm: [A] := SYMMETRIZE_ FROM_UPPER_TRIANGLE_UNB_VAR2(A)

Partition

Arg )
A—
( ABR
where App is 0 x 0
while m(Arr) <m(A) do

A7y,
ABr

Repartition
Ago | ao1 | Ao2
Arp | Arg T T
—
Apr | Asn 1o | @11 | A19
Az | az1 | Ao
where a7 i1s1 x 1
ag1 = (ajy)”
Continue with
Ao | ao1 | Aoz
Arr | Arr T T
A A <_ alo 0111 a12
BL BR
Agg | a1 | Ao

endwhile
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function [ A_out | = Symmetrize_from_upper_triangle_unb_var2( A )
[ ATL, ATR, ...

ABL, ABR | = FLA Part_2x2( A, ...

0, 0, "FLATL’ );

while ( size( ATL, 1 ) < size( A, 1 ) )

[ AOO, aO1, A02,
alOt, alphall, al2t,
A20, a21, A22 ] = FLA_Repart_2x2_to_3x3( ATL, ATR, ...
ABL, ABR, ...
1, 1, "FLABR’ );
% %

a2l = laff_copy( al2t, a2l );

% %
[ ATL, ATR,
ABL, ABR ] = FLA _Cont_with_3x3_to_2x2( A00, a0l, A02,
alOt, alphall, al2t,
A20, a21, A22,
"FLATL’ );
end
A_out = [ ATL, ATR
ABL, ABR |;
return

@ (Click to view .m file Symmetrize_from_upper_triangle_unb_var2.m.| Then copy
and paste it into PictureFlame to watch it in action.
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Algorithm: y := MVMULT_N_UNB_VARI1(A4, z,y)

Partition

A
= (55) o= (35)
Ap yB
where Ap is 0 x n and ypr is 0 x 1
while m(Ar) <m(A) do

Repartition
Ao Yo
(%)~ () (&)~ (=)
B A, YB o

where a;j is a row

Py 1= a{x + 1

Continue with

@) - (£) 6)- (&)

endwhile
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function [ y-out ] = mvmult-n_unb_varl( A, x, y )

[ AT, ...
AB | = FLA_Part_2x1( A, ...
0, 'FLATOP’ );
[ yT, ...
yB | = FLA_Part2x1( y, ...
0, 'FLATOP’ ):

while ( size( AT, 1 ) < size( A, 1 ) )

[ AO’
alt
A2 | = FLA_Repart_2x1_to_3x1( AT,
AB, ...
1, 'FLABOTTOM’ ):
[ vO, ..
psil, .
y2 | = FLA _Repart_2x1_to_3x1( yT,

yB, ...
1, 'FLABOTTOM’ );

[0y

U (%

psil = laff_dots( alt, x, psil );

% %
[ AT, ...
AB ] = FLA _Cont_with_3x1_to_2x1( AO,
alt ,
A2, ...
"FLATOP’ );
[ vyT, ...
yB | = FLA _Cont_with_3x1_to_2x1( y0, ...
psil ,
y2, ...
"FLATOP’ );
end
y.out = [ yT
yB |5
return

@ (lick to view .m file mvmult_n_unb_varl.m./. Then copy and paste it into
PictureFlamel to watch it in action.
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Algorithm: y := MVMULT_N_UNB_VAR2(A, z, )

Partition

A= (Ap)Ag) , x> <§—T)
B

where Ap ism x 0and z7is0x 1
while m(zr) < m(z) do

Repartition

(4] 4r) = (Aofar]2) , (£2) = (7)

B

where a7 is a column

y:i=x1a1+y

Continue with

(Al ) & (Ao]ar] 42) (22 (x_>

TB

endwhile
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function [ y-out | = mvmult_n_unb_var2( A, x, y )

[ AL, AR | = FLA Part_1x2( A,
0, 'FLALEFT’ );
[ xT, ...
xB | = FLA_Part_2x1( x,

0, 'FLATOP’ ):
while ( size( AL, 2 ) < size( A, 2 ) )

[ A0, al, A2 |= FLA_Repart_-1x2_to_-1x3( AL, AR,
1, 'FLARIGHT’ );

[ XO’
chil , .
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );

y = laff_axpy ( chil, al, y );

% %
[ AL, AR | = FLA _Cont_with_1x3_to-1x2( A0, al, A2,
"FLA_LEFT’ );
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLATOP’ ) ;
end
y-out = y;
return

@ (lick to view .m file mvmult_-n_unb_var2.m.| Then copy and paste it into
PictureFlamel to watch it in action.
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