Algorithm: y := MVMULT_N_UNB_VARI1B(A, z, )

Partition

A < Arr | Arr )
Apr | Agr )’

() o= G5)
r — e
TB YB

where App is 0 x 0, xp, yr are 0 x 1
while m(Arr) <m(A) do

Repartition

A A Ago | ao1 | Ao2
TL TR T T

A A
BL | 2B Az | az1 | Ao
Z0o Yo
xT — yr —
<x3>—> AL ’<@/B>_> YL
€2 Y2

where a1, x1, and ¥ are scalars

T T
Y1 1= ajpTo + a11X1 + ajax2 + Y1

Continue with

<ATL Argr > - A%O oL A%Q

a (8] a

10 11 12 )
A A

BL | #*BR Ao | az1 | Aae

L7 %o yr _Yo
B - YB ——
Z2 Y2

endwhile




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

[ ATL, ATR, ...

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

0, 0, 'FLATL® );

[ xT, ...

xB | = FLA_Part_2x1( x, ...

0, 'FLATOP’ );

[ yT, ...

yB | = FLA_Part_2x1( y,

0, 'FLATOP’ );

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

[ A00, aOl, A02,
alOt, alphall, al2t,
A20, a2l A22 | = FLA_Repart_2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, 'FLABR’ );
[ XO7
chil ,
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ ¥0, ..
psil
y2 ] = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
% %
psil = laff_dots( alOt, x0, psil );
psil = laff_dots( alphall, chil, psil );
psil = laff_dots( al2t, x2, psil );
% %
[ 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’ ) ;
[ yT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
y2, ...
"FLA-TOP’ ) ;
end
y-out = [ yT
yB 1;
return
@ (Click to view .m file Mvmult_unb_variB.m. @ C(Click for test script

test Mvmult unb variB.m. Then copy and paste it into PictureFlame to watch
it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Mvmult_unb_var1B.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Mvmult_unb_var1B.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Mvmult_unb_var1B.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: y := MVMULT_N_UNB_VAR2B(A, z, )

Partition

A < Arr | Arr )
Apr | Agr )’

(=)= ()
T — , Y — | —
TB YB

where App is 0 x 0, 7, yr are 0 x 1
while m(Arz) <m(A4) do

Repartition

A A Ago | ao1 | Ao2
TL TR T T

A A
BL | 2B Ao | a21 | Ao
Z0o Yo
xT — yr —
( > -1 xa | <—> = | ¥
IB YB
€2 Y2

where a1, x1, and ¥ are scalars

Yo = X1001 + Yo
Y1 = x1011 + Y1
Y2 1= X1021 + Y2

Continue with

AOO ao1 A02

Ay, ATR>
T T
«— aig | Q11 | Q12 |,
<ABL ABRr

Agg | a1 | Ao

T7 %o yr Yo
IB — yB —
x Y2

endwhile




function [ y-out ] = Mvmult_unb_var2B( A, x, y )

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

[ xT, ...
xB | = FLA_Part_2x1( x, ...
0, 'FLA-TOP® );
[ vyT, ...
yB | = FLA_Part_2x1( y,

0, 'FLATOP’ );

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

[ A00, aOl, A02,
alOt, alphall, al2t,
A20, a21, A22 | = FLA_Repart_-2x2_to_3x3( ATL, ATR,
ABL, ABR,
1, 1, 'FLABR’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, ’FLABOTTOM’ );
Y%
y0 = laff_axpy ( chil, a0l, y0 );
psil = laff_axpy( chil, alphall, psil );
y2 = laff_axpy ( chil, a21, y2 );
%
[ 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’ ) ;
[ yT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
y2, ...
"FLATOP” ) ;
end
y-out = [ yT
yB 1;
return
@ (Click to view .m file Mvmult_unb_var2B.m. @ C(Click for test script

test Mvmult unb var2B.m. Then copy and paste it into PictureFlame to watch

it in action.


http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Mvmult_unb_var2B.m
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Algorithm: y := MVMULT_T_UNB_VAR1 (A, x,y)

Partition
A= (Ap]Ag) ,y— (y—T>
YB

where Ay ism x 0 and yp is 0 x 1
while m(yr) <m(y) do

Repartition

Yo
(ALIAR)%(Aglal‘AQ), <§j—£>—) ﬂ
Y2

where a7 is a column

Py 1= a{x + 1

Continue with

Yo
(el ) < (Aofar]42) . (L) | o
Y2

endwhile




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

[ AL, AR | = FLA Part_1x2( A,
0, 'FLALEFT’ );
[ yT, ...
yB ] = FLA_Part_2x1( y,

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

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

[ yO, ..
psil, .
y2 | = FLA _Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
% %

psil = laff_dots( al, x, psil );

% %
[ AL, AR | = FLA _Cont_with_1x3_to_1x2( A0, al, A2,
'FLA_LEFT’ );
[ vyT, ...
yB | = FLA _Cont_with_3x1_to_2x1( y0,
psil ,
y2, ...
"FLA_TOP’ ) ;
end
y-out = [ yT
yB ];
return
@ (Click to view .m file Mvmult_t_unb_varl.m. @& (Click for test script

test_Mvmult_t_unb_varl.m. Then copy and paste it into PictureFlame| to watch
it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Mvmult_t_unb_var1.m
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Algorithm: y := MVMULT_T_UNB_VAR2(A, x,y)

Partition

Ar xT
A 27 2T
+(35) - ()

where Ar is 0 xn and zp is 0 x 1
while m(Ar) <m(A) do

Repartition
A
AT —79 xrT ﬂ
—_— = | a ||| x1
Ap — rB e
A T2
where a;j is a row
y:i=x1a1+y
Continue with
A
(55 () (32) -
—_— < | & =) — | X1
Ap —_— B —
Ao T2

endwhile




function [ y-out | = Mvmult_t_unb_var2( A, x, y )

[ AT, ...
AB ] = FLA Part_2x1( A, ...
0, 'FLATOP’ );
[ xT, ...
xB | = FLA_Part_2x1( x,

0, 'FLATOP’ );

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

[ AO, ..
alt .
A2 | = FLA_Repart_2x1_to_3x1( AT,
AB, ...
1, 'FLABOTTOM’ );
[ x0,
chil ,
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );

y = laff_axpy ( chil, alt, y );

% %
[ AT, .
AB ] = FLA Cont_with_3x1_to_2x1( AO,
alt ,
A2, ...
"FLA-TOP’ ) ;
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil |
X2, ...
"FLA_TOP’ ) ;
end
y-out = y;
return
& Click to view .m file Mvmult_t_unb_var2.m. @& (Click for test script

test Mvmult_t _unb var2.m. Then copy and paste it into PictureFlame| to watch
it in action.



http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Mvmult_t_unb_var2.m
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Algorithm: y := TRMVP_UN_UNB_VARL(U, z,y)

Partition

Urr,

Urr

-

UL

T

T

N

).

UBr

) v ()
B YB

where Urp is 0 X 0, x7, yr are 0 x 1

while m(Urr) <m(U) do

)~

Z0

Repartition

(
(

Urr
Ur

Urr
UL

)-

X1
T2

xrr
TB

Uoo | uo1 | Uo2
U1To v11 u1T2 )
Uso | u21 | U2z
Yo
YB Yo

where v11, X1, and v are scalars

Y1 = vnx1 + ulaze + 1

Continue with

( Urr | Urr > .
UL | Usr
xo
T —_—
< > — X1
B —x2

endwhile

Uoo | wor | Uo2
Uripo U11 U{Z )
Uao | w21 | A22
Yo
yr
’(y ><_ o
- -1
Y2




function [ y-out ] = Trmvp_un_unb_varl( U, x, y )

[ UTL, UTR, ...

UBL, UBR | = FLA Part_2x2( U, ...

0, 0, "FLATL’ );

[ xT, ...

xB | = FLA_Part_2x1( x, ...

0, 'FLATOP’ );

[ vyT, ...

yB | = FLA_Part_2x1( y,

0, 'FLATOP’ );

while ( size( UTL, 1 ) < size( U, 1 ) )

[ U00, u0l, uo02,
ulOt, upsilonll, ul2t,
U20, w21, U22 | = FLA_Repart_-2x2_to_-3x3( UTL, UTR,
UBL, UBR,
1, 1, '"FLABR’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

psil = laff_dots( upsilonll, chil, psil );
psil = laff_dots( ul2t, x2, psil );

% %
[ UTL, UTR, ...
UBL, UBR | = FLA_Cont_with_3x3_to_2x2( U00, u01l, Uo02,
ulOt, upsilonll, ul2t,
U20, w21, U22,
'FLATL® ) ;
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLA-TOP” ) ;
[ yT, ...
yB | = FLA_Cont_with_3x1_to_2x1( yO0, ...
psil,
v2, ...
"FLATOP’ ) ;
end
y-out = [ yT
yB I3
return
@ C(lick to view .m file Trmvp_un_unb_varl.m. @ (lick for test script

test_Trmvp_un_unb_varl.m. Then copy and paste it into PictureFlame to watch
it in action.
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Algorithm: y := TRMVP_UN_UNB_VAR2(U, z,y)

Partition

Urr | Urr >
U— ,
( Usr | UBr

() v (55)
r — e
rB YB

where Urp is 0 X 0, x7, yr are 0 x 1
while m(Urr) <m(U) do

Repartition

Uoo | wor | Uo2
Urr | Urr - -
— UIO Ul 1 u12 9

Use | Usr Uao | w21 | U2

— =) =
(=)~ ) ()~ [

where wv11, X1, and v are scalars

Yo = X1uo1 + Yo
Y1 = x1vn + Y1

Continue with

Uoo | uo1 | U2
Urr | Urr T T
Unt | Unn — Uijp | V11 | U312 |,
Uso | ug1 | Age2

oy (O o
B e YB —

L2 Y2

endwhile
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function [ y-out ] = Trmvp_un_unb_var2( U, x, y )

[ UTL, UTR, ...
UBL, UBR | = FLA _Part_2x2( U, ...
0, 0, 'FLATL® );

[ xT, ...
xB | = FLA_Part_2x1( x, ...
0, 'FLA-TOP® );
[ vyT, ...
yB | = FLA_Part_2x1( y,

0, 'FLATOP’ );

while ( size( UTL, 1 ) < size( U, 1 ) )

[ U00, u0l, uo02,
ulOt, upsilonll, ul2t,
U20, w21, U22 | = FLA_Repart_-2x2_to_-3x3( UTL, UTR,
UBL, UBR,
1, 1, '"FLABR’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

y0 = laff_axpy( chil, u0l, y0 );
psil = laff_axpy( chil, upsilonll, psil );

% %
[ UTL, UTR, ...
UBL, UBR | = FLA_Cont_with_3x3_to_2x2( U00, u01l, Uo02,
ulOt, upsilonll, ul2t,
U20, w21, U22,
'FLATL® ) ;
[ xT, .
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLA-TOP” ) ;
[ yT, ...
yB | = FLA_Cont_with_3x1_to_2x1( yO0, ...
psil,
v2, ...
"FLATOP’ ) ;
end
y-out = [ yT
yB I3
return
@ C(lick to view .m file Trmvp_un_unb_var2.m. @ (lick for test script

test_Trmvp_un_unb_var2.m. Then copy and paste it into PictureFlame to watch
it in action.
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Algorithm: y := TRMVP_LN_UNB_VARL(L, x,y)

Partition
L L

I < r.. | LTr > 7
Lgr | Ler

(=) = ()
T — LY — | ——
rp YB

where Lpp is 0 x 0, xp, yr are 0 x 1
while m(Lrr) <m(L) do

Repartition

Loo | lo1 | Lo2

Lre Y Lrr N (15, T
LBL LBR 10 11 12 ’
Log | l21 | La2

xo Yo
T -_— yr —
() (2) () - (2
B s YB —
%) Y2

where Ai1, X1, and ; are scalars

V1 = yzo + Aixa +

Continue with

L L
(LTL Lrr > - ﬂQO L ZJQQ

10 A1l 12 )

L L
BL | =BR Log | lo1 | A2
i
T -0 yr 0
- — X1 y | ] 1
B —m YB _y2

endwhile
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function [ y-out ] = Trmvp_ln_unb_varl( L, x, y )

[ LTL, LTR, ...
LBL, LBR | = FLA Part_2x2( L, ...
0, 0, 'FLATL® );
[ xT, .
xB | = FLA_Part_2x1( x,

0, 'FLA-TOP® );
[ vyT, ...

yB | = FLA Part2x1( y, ...

0, 'FLA-TOP® );

while ( size( LTL, 1 ) < size( L, 1 ) )

[ LOO, 101, L02,
110t , lambdall, 112t
L20, 121, L22 ] = FLA_Repart_-2x2_to_-3x3( LTL, LTR,
LBL, LBR,
1, 1, 'FLABR’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

psil = laff_dots( 110t, x0, psil );
psil = laff_dots( lambdall, chil, psil );

Yo %
[ LTL, LTR, ...
LBL, LBR | = FLA _Cont_with_3x3_to_2x2( L00, 101, L02,
110t , lambdall, 112t ,
L20, 121, L22,
'FLATL’ ) ;
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLA_TOP’ ) ;
[ yT, ...
yB | = FLA_Cont_with_3x1_to_2x1( y0O, ...
psil ,
v2, ...
"FLA_TOP’ ) ;
end
y-out = [ yT
yB 1;
return
@ C(lick to view .m file Trmvp_ln_ unb_varl.m. @ (lick for test script

test_Trmvp_ln unb varl.m. Then copylind paste it into PictureFlame to watch
it in action.
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Algorithm: y := TRMVP_LN_UNB_VAR2(L, x,y)

Partition
L L

I ( TL TR ) 7
Lgr | Ler

() v (55)
r — e
rB YB

where Lrp is 0 x 0, x7, yr are 0 x 1
while m(Lrr) <m(L) do

Repartition
Loo | lo1 | Loz
L L
( LTL LTR > N l{o )\11 1{2 ’
BL | ~BR Log | lo1 | La2
Z0 Yo
xT — yr —
(w >% X1 a<—y )ﬁ U
B 2 B Y2

where A1, x1, and 1 are scalars

Y1 = Aix1 + Y1
Y2 = X1lo1 + 2

Continue with

Loo | o1 | Loz
( Lrr | LTr > - T T

Lgr | Ler

Log | lo1 | A2
T 0 yr %0
B -_— YB —
i) Y2

endwhile
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function [ y-out ] = Trmvp_ln_unb_var2( L, x, y )

[ LTL, LTR, ...
LBL, LBR | = FLA Part_2x2( L, ...
0, 0, 'FLATL® );
[ xT, ...
xB | = FLA_Part_2x1( x,

0, 'FLATOP’ );

yB | = FLA Part2x1( y, ...
0, 'FLA-TOP® );

while ( size( LTL, 1 ) < size( L, 1 ) )

[ Loo, 101, L02,
110t , lambdall, 112t
L20, 121, L22 ] = FLA_Repart_-2x2_to_-3x3( LTL, LTR,
LBL, LBR,
1, 1, 'FLABR’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %
psil = laff_axpy( chil, lambdall, psil );
y2 = laff_axpy( chil, 121, y2 );
Y% %
[ LTL, LTR, ...
LBL, LBR ] = FLA_Cont_with_3x3_to_2x2( L00, 101, L02,
110t , lambdall, 112t ,
L20, 121, L22,
"FLATL );
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLATOP’ ) ;
[ yT, ...
yB | = FLA_Cont_with_3x1_to_2x1( y0O, ...
psil,
v2, ...
"FLATOP’ ) ;
end
y-out = [ yT
yB 1;
return
@ C(lick to view .m file Trmvp_ln_ unb_var2.m. @ (lick for test script

test_Trmvp_ln unb var2.m. Then copyl%nd paste it into PictureFlame to watch
it in action.
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Algorithm: z := TRMV_UN_UNB_VARL(U, z)

Partition
U
TR LT — T
UBr B

Urr
U—
( UBL
where Upp is 0 x 0, zp is 0 x 1
while m(Urr) < m(U) do

Repartition
Uoo | wor | Uo2 xo
Ure | Urr = | uly | v | ul ) 2R
U U 10 11 12 ’ 1
BL BR rB
Ugo | w21 | U2z T2
where v;; and x; are scalars
X1 ‘= V11X1
T
X1 = UppT2 + X1
Continue with
Uoo | o1 | Uo2 To
Urr | Urr | T To ol LT
U 7 10 11 12 ) X1
BL BR ) rp o
Uz | u21 22 x2

endwhile

17




function [ x_out | = Trmv_un_unb_varl( U, x )

[ UTL, UTR, ...
UBL, UBR | = FLA_Part_2x2( U, ...
0, 0, 'FLATL® );
[ xT, ...
xB ] = FLA_Part_2x1( x, ...
0, 'FLATOP’ );

while ( size( UTL, 1 ) < size( U, 1 ) )

[ U00, uol, voz,
ulOt, upsilonll, ul2t,
U20, wu2l, U22 ] = FLA _Repart_2x2_to_3x3( UTL, UTR,
UBL, UBR, .
1, 1, '"FLABR’ );
[ %0,
chil ,
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
0\» (%)
chil = laff_dot( upsilonll, chil );
chil = laff_dots( ul2t, x2, chil );
Yo %
[ UTL, UTR, ...
UBL, UBR ] = FLA _Cont_with_3x3_to_2x2( U00, u01, U0z,
ulOt, upsilonll, ul2t,
U20, w2l U22,
"FLATL® ) ;
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLA-TOP” ) ;
end
x_out = [ xT
xB ];
return
@ C(Click to view .m file Trmv_un unb_varl.m. @ (Click for test script

test_Trmv_un unb_varl.m. Then copy and paste it into PictureFlame| to watch
it in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Trmv_un_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Trmv_un_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Trmv_un_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: z := TRMV_UN_UNB_VAR2(U, )

Urr
UBr

Urr
UL

Partition
U — ( > , T — < s )
B

where Upp is 0 x 0, zp is 0 x 1
while m(Urr) < m(U) do

Repartition
Uoo | wor | Uo2 xo
Urr | Urr - - T —_
i i — Ulg | V11 | U2 s — X1
BL | UBRr TB —
Ugo | w21 | U2z T2
where v;; and x; are scalars
Zo = X1Uo1 + Zo
X1 = X1V11
Continue with
Uoo | o1 | Uo2 To
Urr | Urr T T T
< Uig | V11 | Ui2 |, — | X1
Upr | Ur ) TR S
Uz | u21 22 x2

endwhile
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function [ x_out | = Trmv_un_unb_var2( U, x )

[ UTL, UTR, ...
UBL, UBR | = FLA_Part_2x2( U, ...
0, 0, 'FLATL® );
[ xT, ...
xB ] = FLA_Part_2x1( x, ...
0, 'FLATOP’ );

while ( size( UTL, 1 ) < size( U, 1 ) )

[ U00, uol, voz,
ulOt, upsilonll, ul2t,
U20, wu2l, U22 ] = FLA _Repart_2x2_to_3x3( UTL, UTR,
UBL, UBR, .
1, 1, '"FLABR’ );
[ %0,
chil ,
x2 | = FLA_Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
0\» (%)
x0 = laff_axpy( chil, u0l, x0 );
chil = laff_dot( upsilonll, chil );
Yo %
[ UTL, UTR, ...
UBL, UBR ] = FLA _Cont_with_3x3_to_2x2( U00, u01, U0z,
ulOt, upsilonll, ul2t,
U20, w2l U22,
"FLATL® ) ;
[ xT, ...
xB | = FLA _Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLA-TOP” ) ;
end
x_out = [ xT
xB ];
return
@ C(Click to view .m file Trmv_un unb_var2.m. @ (Click for test script

test_Trmv_un unb_var2.m. Then copy and paste it into PictureFlame| to watch
it in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Trmv_un_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Trmv_un_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Trmv_un_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: [z] := TRMV_LN_UNB_VARI1(L, z)
Partition
Lrr | LTr > ( T )
L— , T —
< Lpr | Ler B

where Lpggris 0 x 0, xp has 0 rows
while m(Lgr) < m(L) do

Repartition

L l L
Ly | e | o | o
BL | ~BR Log | la1 | La2
where Aj; is 1 X 1, x1 has 1 row

X1 1= AM1X1
x1 = yzo + xa

Continue with

Loo | lo1 | Lo2
LTL LTR lT Y lT
Lgr | Ler B 1 2
Log | la1 | Lo
endwhile
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function [ x-out ] = Trmv_ln_unb_varl( L, x )

[ LTL, LTR,
LBL, LBR | = FLA_Part_2x2( L, ...
0, 0, 'FLABR’ );
[ xT, ...
xB | = FLA_Part_2x1( x,

0, 'FLABOTTOM’ );

while ( size( LBR, 1 ) < size( L, 1 ) )

[ L0O, 101, L02,
110t , lambdall, 112t ,
L20, 121, L22 ] = FLA _Repart_2x2_to_3x3( LTL, LTR,
LBL, LBR,
1, 1, 'FLATL’ );
[ XO’
chil , .
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLATOP’ );
O %

chil = laff_dot( lambdall, chil );
chil = laff_dot( 110t, x0, chil )

% %
[ LTL, LTR,
LBL, LBR | = FLA _Cont_with_3x3_to_2x2( L00, 101, Lo2,
110t , lambdall, 112t ,
L20, 121, L22,
"FLABR’ );
[ xT, ...
xB | = FLA_Cont_with_3x1_to_2x1( x0,
chil ,
x2 ,

"FLABOTTOM’ ) ;

end
x_out = [ xT
xB |;
return
@ C(Click to view .m file Trmv_1ln unb varl.m. @ (Click for test script

test_Trmv_1ln unb_varl.m. Then copy and paste it into PictureFlame| to watch
it in action.
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Algorithm: [z] := TRMV_LN_UNB_VAR2(L, x)
Partition
Lrr | LTr > ( T )
L— , T —
< Lpr | Ler B

where Lpggris 0 x 0, xp has 0 rows
while m(Lgr) < m(L) do

Repartition
L l L T
Lrp | Ltr e T7 -0
7 T — Lo | A ] bLia |, - — | X
BL | ~BR Log | la1 | La2 B x2
where Aj; is 1 X 1, x1 has 1 row
x9 = X1l21 + 72
X1 := X111
Continue with
L l L T
Lty | LTr ﬁo o 22 T -
Lpr | Ler i O AT TR R
Log | la1 | Lo T2
endwhile
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function [ x-out ] = Trmv_ln_unb_var2( L, x )

[ LTL, LTR,
LBL, LBR | = FLA _Part_2x2( L, ...
0, 0, 'FLABR’ );

[ xT, ...
xB | = FLA_Part_2x1( x, ...
0, 'FLABOTTOM’ );

while ( size( LBR, 1 ) < size( L, 1 ) )

[ L0O, 101, L02,
110t , lambdall, 112t ,
L20, 121, L22 ] = FLA _Repart_2x2_to_3x3( LTL, LTR,
LBL, LBR,
1, 1, 'FLATL’ );
[ XO’
chil , .
x2 | = FLA _Repart_2x1_to_3x1( xT,

xB, ...
1, 'FLA.TOP’ );

0y

Y (%>
x2 = laff_axpy ( chil, 121, x2 );
chil = laff_dot( chil, lambdall );
Yo %
[ LTL, LTR,
LBL, LBR | = FLA_Cont_with_3x3_to_2x2( L00, 101, L02,
110t , lambdall, 112t ,
L20, 121, L22
'FLABR’ );
[ xT, ...
xB | = FLA_Cont_with_3x1_to_2x1( x0,
chil ,
X2, ...
"FLABOTTOM” ) ;
end
x_out = [ xT
xB ];
return
@ C(Click to view .m file Trmv_ln unb_var2.m. @ (Click for test script

test_Trmv_1ln unb_var2.m. Then copy and paste it into PictureFlame| to watch
it in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Trmv_ln_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Trmv_ln_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Trmv_ln_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: y := SYMV_U_UNB_VARL (A, z,y)

Partition
A A
e < . | Arr ) 7
Apr | ABr
(=) o= (35)
T — T
B YB

where Apyp is 0 x 0, xp, yr are 0 x 1
while m(Arr) <m(A) do

Repartition

T
Aip | @11 | @19 |>

Az | ag1 | A2

A a A
( ATL ATR > . ’20 01 02
Apr | ABr

xo Yo

xT _— yr —_—
=1 x1 | (=)= ¥

B - YB -
z2 Y2

where a1, x1, and 1 are scalars

T T
Y1 1= agTo + a11x1 + ajpx2 + Y1

Continue with

A a A
( Arr | Arr ) - %0 oL %2

a 11 a
10 12
A A
BL I 2B Az | az1 | A2

oy (O o
TB e YB ——

X2 Y2

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

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

[ xT, ...
xB | = FLA_Part_2x1( x, ...
0, 'FLA-TOP® );
[ yT,

yB | = FLA Part2x1( y, ...
0, 'FLA-TOP® );

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’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

psil = laff_dots( a0l, x0, psil );
psil = laff_dots( alphall, chil, psil );
psil = laff_dots( al2t, x2, psil );

Y% %
[ 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’ ) ;
[ vyT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
v2, ...
"FLA.TOP’ );
end
y.out = [ yT
yB |5
return
@ C(Click to view .m file Symv_u unb_varil.m. @ C(Click for test script

test_Symv_u_ unb _varl.m., Then copy and paste it into |[PictureFlame to watch it
in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Symv_u_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Symv_u_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Symv_u_unb_var1.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: y := SYMV_U_UNB_VAR2(A, z,y)

Partition
Arr | Arr )
A— ,
< Apr | ABr
(5=) v (55)
x — Ly = [ —=—
TB YB

where App is 0 x 0, 7, yr are 0 x 1
while m(Arz) <m(A4) do

Repartition

Ago | ao1 | Ao2
Arp | Arr - -
Apr | ABr | o fon g f

Ao | a21 | Ao

Zo Yo
T —_— yr —_
= x1 |, |— )= | ¥
B o YB e
Z2 Y2
where a1, x1, and ¥ are scalars

Yo = X1001 + Yo
Y1 = a11x1 + Y
y2 = x1(afy)” + v2

Continue with

T
aig | Q11 | Q12 |,

A A
( Apy | Arg > . 00 | ao1 | Aoz
Agg | a1 | Ao

Apr | ABr

T Zo yr Yo
T — yB —

Z2 Y2

endwhile
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function [ y-out ] = Symv_u_unb_var2( A, x, y )

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

[ xT, ...
xB | = FLA_Part_2x1( x, ...
0, 'FLA-TOP® );
[ yT,

yB | = FLA Part2x1( y, ...
0, 'FLA-TOP® );

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’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

y0 = laff_axpy( chil, a0l, y0 );
psil = laff_axpy( chil, alphall, psil );
y2 = laff_axpy( chil, al2t, y2 );

Y% %
[ 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’ ) ;
[ vyT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
v2, ...
"FLA.TOP’ );
end
y.out = [ yT
yB |5
return
@ C(Click to view .m file Symv_u unb_var2.m. @ C(Click for test script

test_Symv_u_unb_var2.m. Then copy and paste it into |[PictureFlame to watch it
in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Symv_u_unb_var2.m
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Symv_u_unb_var2.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

Algorithm: y := SYMV_L_UNB_VAR1(A, z,y)

Partition

Arp | Arr )
A— ,
< Apr | ABr

(=)= (5r)
r — LY = | —
rp YB
where Apyp is 0 x 0, xp, yr are 0 x 1
while m(Arr) <m(A) do

Repartition

Ago | aor | Aoz
( Arp | Arr > . A s

a a11 | a y
A A 10 12
BL | #BR Az | ag1 | A2
xo Yo
T -_— yr —
( rp ) Tl < YB ) R
T2 Y2

where a1, x1, and 1 are scalars

T T
Y1 1= ajgTo + a11x1 + a2 + Y1

Continue with

ap1
Arr | Arr T T
BL | ABR
Az | az1 | A2

- 2o yr Yo
IB e YB e

X2 Y2

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

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

[ xT, ...
xB | = FLA_Part_2x1( x, ...
0, 'FLA-TOP® );
[ yT,

yB | = FLA Part2x1( y, ...
0, 'FLA-TOP® );

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’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

psil = laff_dots( alOt, x0, psil );
psil = laff_dots( alphall, chil, psil );
psil = laff_dots( a2l1, x2, psil );

Y% %
[ 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’ ) ;
[ vyT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
v2, ...
"FLA.TOP’ );
end
y.out = [ yT
yB |5
return
@ C(Click to view .m file Symv_1 unb_varil.m. @ C(Click for test script

test_Symv_1 unb _varl.m., Then copy and paste it into |[PictureFlame to watch it
in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Symv_l_unb_var1.m
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Algorithm: y := SYMV_L_UNB_VAR2(A, z,y)

Partition

A < Arr | Arr )
Apr | Agr )’

(=)= ()
T — , Y — | —
TB YB

where App is 0 x 0, 7, yr are 0 x 1
while m(Arz) <m(A4) do

Repartition

A A Ago | ao1 | Ao2
TL TR T T

A A
BL | 2B Ao | a21 | Ao
Z0o Yo
xT — yr —
( > -1 xa | <—> = | ¥
IB YB
€2 Y2

where a1, x1, and ¥ are scalars

yo == x1(afy)” + wo
Y1 = a11x1 + Y
Y2 1= X1021 + Y2

Continue with

AOO ao1 A02

Ay, ATR>
T T
«— aig | Q11 | Q12 |,
<ABL ABRr

Agg | a1 | Ao

xrT o yr Y0
TB - YB —
Z2 Y2

endwhile
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function [ y-out ] = Symv_l_unb_var2( A, x, y )

[ ATL, ATR, ...

ABL, ABR | = FLA _Part_2x2( A, ...

0, 0, 'FLATL® );

[ xT, ...

xB | = FLA_Part_2x1( x, ...

0, 'FLA-TOP® );

[ vyT, ...

yB | = FLA_Part_2x1( y,

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’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

y0 = laff_axpy( chil, alOt, y0 );
psil = laff_axpy( chil, alphall, psil );
y2 = laff_axpy ( chil, a2l1, y2 );

Y% %
[ 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’ ) ;
[ vyT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
v2, ...
"FLA.TOP’ );
end
y.out = [ yT
yB |5
return
@ C(Click to view .m file Symv_1 unb_var2.m. @ C(Click for test script

test_Symv_1 _unb _var2.m. Then copy and paste it into |[PictureFlame to watch it
in action.
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Algorithm: y := SYMV_U_UNB_VAR3(A4, z,y)

Partition
Arr | Arr )
A— ,
< Apr | ABr
(5=) v (55)
x — Ly = [ —=—
TB YB

where App is 0 x 0, 7, yr are 0 x 1
while m(Arz) <m(A4) do

Repartition

ap1 | Ao2

Arp | Arr - -

A5 | Anr — | @i |11 | a1p |
Ao | a21 | Ao

0 Yo
T —_— yr —_
= x1 |, |— )= | ¥
B o YB e
Z2 Y2
where a1, x1, and ¥ are scalars

Yo = X1001 + Yo
Y1 = a11x1 + Y

Continue with

aig | Q11 | Q12 |,
Agg | a1 | Ao

A A
< Arp | Arg > . 00 do g o0
Apr | ABr

T Zo yr Yo
T — yB —

Z2 Y2

endwhile
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function [ y-out ] = Symv_u_unb_var3( A, x, y )

[ ATL, ATR, ...
ABL, ABR | = FLA _Part_2x2( A, ...
0, 0, 'FLATL® );
[ xT, ...
xB | = FLA_Part_2x1( x,

0, 'FLATOP’ );

yB | = FLA Part2x1( y, ...
0, 'FLA-TOP® );

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’ );
[ XO7
chil ,
x2 | = FLA _Repart_2x1_to_3x1( xT,
xB, ...
1, 'FLABOTTOM’ );
[ yO, .
psil ,
y2 | = FLA_Repart_2x1_to_3x1( yT,
yB, ...
1, 'FLABOTTOM’ );
Y% %

y0 = laff_axpy( chil, a0l, y0 );
psil = laff_axpy( chil, alphall, psil );
psil = laff_dots( a0l, x0, psil );

Y% %
[ 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’ ) ;
[ vyT, ...
yB ] = FLA _Cont_with_3x1_to_2x1( y0, .
psil ,
v2, ...
"FLA.TOP’ );
end
y.out = [ yT
yB |5
return
@ C(Click to view .m file Symv_u unb_var3.m. @ C(Click for test script

test_Symv_u_unb_var3.m. Then copy and paste it into |[PictureFlame to watch it
in action.
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http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/Symv_u_unb_var3.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Symv_u_unb_var3.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/Spring2015/Week4Algorithms/test_Symv_u_unb_var3.m
http://edx-org-utaustinx.s3.amazonaws.com/UT501x/PictureFLAME/PictureFLAME.html

