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0] A=mat([3,0,-3,1,71,[1,1,1,-
30 317]

111-2-11

123 —4]
0-1-2-10]
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Then we have the following.

Risa/Asir

os_md.mtoupper (A,0|opt=3,step=1,dviout=1)$

_1] s [1’2:3;_4,_4] s [O,_l,_2,_1

,01);

3 0 -3 1 7
1 1 1 -2 -1
1 2 3 —4 -4
0O -1 -2 -1 0
1 1 1 -2 -1
linel <« line2 3 0 -3 1 7
1 2 3 —4 -4
0O -1 -2 -1 0
1 1 1 -2 -1
line2 —= linel X (3) 0 -3 —6 7 10
1 2 3 —4 -4
0O -1 -2 -1 0
1 1 1 -2 -1
line3 —= linel 0 -3 -6 7 10
0 1 2 -2 -3
0O -1 -2 -1 0
1 1 1 -2 -1
line2 < line3, [ 0 1 2 -2 =3
0 -3 -6 7 10
0O -1 -2 -1 O
1 0 -1 0 2
linel —= line2 0 1 2 -2 -3
0 -3 -6 7 10
0O -1 -2 -1 0
1 0 -1 0 2
line3 += line2x(3) |0 1 2 -2 =3
0 0 0 1 1
0O -1 -2 -1
1 0 -1 O 2
line4d += line2 0 1 2 -2 -3
0 0 O 1 1
00 0 -3 -3
10 -1 0 2
line2 += line3x(2) 0 1 2 0 -1
0 0 O 1 1
0 0 0 -3 -3
10 -1 0 2
lined +=line3x(3) [0 1 2 0 -1
0 0 0 1 1
0 0 0 0 O




The command

1);

3,step=1,dviout=

[2] os_md.mtoupper(A,-4|opt

[10-10202-10]

[0120-12-1370]1]
[000111-630]
[000003-19 10 1]

gives the following.
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line2 4= line3x(2)
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[3] os_md.mtoupper(os_md.s2m("32,53"),-2|opt=4,step=1,dviout=1)$

3 210

5 3 0 1

line2 —= linel x(2) 3 2 1 0
-1 -1 -2 1

linel <> line2 -1 -1 -2 1
3 2 1 0

linel x=(-1) (1 1 2 -1
%
(3) (3 2 1 0>

line2 —= linelx(3) <1 1 2 —1>

0 -1 -5 3

line2 x= (—1) 11 2 -1
-
01 5 -3

linel —= line2 1 0 -3 2
%
01 5 -3

[4] os_md.mtoupper(mat([a,2], [a~2+a+2,6%*a+2]),0|opt=5,step=1,dviout=1)$

a 2
a?+a+2 23a+1)
line2 += linelx(—(a+1)) (a 2>

2 4da
linel <« line2 (2 4&)
a 2

linel x= (%) 1 2a
a 2

line2 += linelx(—a) (1 2a
0 —2(a—1)(a+1)

(4) Ifa=1,

(63

If a=-1,
1 -2
oy

If (a—1)(a+1) #£0,

line2 x= (m) 1 2a
0 1

linel += line2x(—2a) (1 0
0 1
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0
If a # 0,

linel x= (%) <1
_
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line2 += linelx(—c)
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1
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0 0 1
If da — ¢b # 0,

line2 x= (ﬁ) 1
T 77 \da—eb/,
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linel += 1ine2><(%b) (1
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os_md.mtoupper (mat ([a,b], [c,d]),-2|opt=6,step=1,dviout=1)$
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[6] os_md.mtoupper(mat([a”4-b~2,b]),0|step=1,0pt=6,dviout=1)$

((a* —b)(a® +b) b)
If b=a?

(0 a?)
If a =0,

(0 0)
If a # 0,

linel x= ({%2)

—=5(0 1)
If b= —a?,

(0 —a?)
If a = 0,

(0 0)
If a # 0,

linel x= (;—21)

——=5 (0 1)
If (a® — b)(a® +b) £0,

H — 1
linel x= (<a,2_h)(a2+b)) (1

b

[7] os_md.mtoupper(mat([a"4+b~2,b]),0|step=1,0pt=6,dviout=1)$

(a4 + b2 b)
(7) Assume a* +b? # 0,

linel x= (ﬁ)

(1

a43-b2 )

[8] os_md.mtoupper (mat([a~4+a~2*b~2]),0|step=1,0pt=6,dviout=1)$

(a?(a® +b%) b)
If a =0,
(0 )
Ith=0,
(0 0)
(8) If b # 0,

linel xX= (%) (0 1)

Assume a(a® + b?) # 0,

b

tine x= (s (1

a?(a?+b?)

(@—0)(a?+0)
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6,dviout=1,tab=4)$

1,opt=

[9] os_md.mtoupper(mat([a,b,c],[d,e,f],[p,q,r]),0[step
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o1 L o L o
0 0 0 1 0 0
0 0 =fzker o =2 1
. , o1 L 0o 1 o
line2 <« line3 0 0 —fq:—er 0 _Tq 1
0 0 0 1 0 O
. . 01 L o 1 0
line2 x= (qu;:'r) 0 0 i 0 5 e
fa—er  fq—er
0 0 0 1 0 0
linel 4= line2x (L)
0100 = +%
0 0 1 0 fqzeT fq:eer
0 0 0 1 0 0
If ¢ #£ 0,
f 1
line2 x= (1) 01 e (1) e U
— =10 0 1 - 0 0
0 0 =fzter o =0 g
7f 1
linel += line2x (=L) 0 1 0 e 0
0 0 1 = 0 0
0 0 =fater o ¢
=f 1
line3 += lirleQX(@) 0 10 ec e 0
0 0 1 =z 0 0
fq—er —
0 0 O ‘1676 7q 1
Ifb+#0,
c 1
linel x= (%) 0 1 b b 00
— 5 (0 e f 0 1 0
0 g ~ 0 0 1
line2 += linelx(—e) 01 % % 00
ine. = linel X (—e fb—ec e
00 ——= 3= 10
0 ¢ r 0 0 1
e 4 Timelx (o) 0 1 £ ; 00
ine: = linelX(—q fb—ec —e
0 0 —cqﬁr —Tq 1 0
00 —— St 01
ec
If f=—
r=5
01 £ ; 00
0 0 0 %e 1 0
—cq+br —
0 0 Cqb Tq 0 1
. (013 3 00
line2 < line3 0 0 _cqb+br _Tq 0 1
0 0 0 - 1 0
o1 ¢ L 0 o0
line2 x= (qubbr) b b b
0 0 1 cqzbr 0 cq—br
0 0 O - 1 0
linel += 1ine2><(%c) 010 C‘Z%bT 0 CQ_—bbT
0 0 1 cq—br 0 cq—br
0 0 O _Te 1 0
If fbo—ec#0,
01 % 3 0
line2 x= (ﬁ) 0 0 i 7be b
+b fb—ec fb—ec
0 0 ‘qb Tq 0
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. N /1 2 0 0 2
line2 x= () pop P
— > 10 1 % 3 0 0
00 f 0 1 0
—cq+br — 1
linel += line2><(%q) 1 Zp Tf;l 0 D
0 1 g T 0 O
0 f 0 1 O
If f=0,
—cq+br — 1
N
0 1 % z 00
0 0 0 0 1 0
It f#0,
—cq+br  —q 1
line3 x= (%) 10 bp va 0 P
—— |0 1 % A 0 O
0 0 1 0 % 0
—q cq—br 1
linel 4= line3x (Cqb;pm) 100 ? fop P
0 1 % 3 0 0
00 1 0 ; 0
—q cq—br 1
line2 += line3x (52) 100 bpo fopp
010 3 ﬁ 0
1
001 0 7 0
If e #£ 0,
a r 1
line2 x= (1) 1 p P 00 p
—=10 1 L 0 Lo
0 b ¢ 1 0 O
—fqter —q 1
linel 4= line2><(%q) Lo eJP 0 ep D
o1 £ 0o L o0
0 b c 1 0 O
1 o =feter g =4 1
line3 += line2x(—b e ep p
NI
0 0 =free 7 =t g
Ifc=ﬁ7
e
—faqter - 1
1 0 e g o1
o1 £ 0o 1 o0
o0 o0 1 =0
If fo—ec+#0,
, _ 1 0 =aker g =
line3 x= (m) 0 1 ]g 0 %P
0 0 1 fl;eec fb—ec

linel += line3><(f‘1e;pe"')

—fqter cq—br
(fb—ec)p  (fb—ec)p
0 1
—e g
fb—ec Ffo—ec

line2 += line3x (<L)

1 0
01
0 0

ol O
O O-/I=

,fq+e’l“ qubr 1
100 Gizear To—eor »
010 7l e 0
0 01 fb;—eec fbgec 0
If d £ 0,
. ) d e f 010
linel & line2 [ 40 " 1 g
p g r 0 01
e f 1
linel x= (%) 1 4 d 0 3 0
— {0 b ¢ 1 0 0
p g r 0 01

O ORI



e I 1
line3 4= linel X (—p) é g CCI (1) 8 8
0 —epd-i-dq _f’;_dr 0 _TP 1
If b =0,
f 1
1 s g 0 5 O
0 0 c 1 0 O
—ep+d —fp+d —
0 =tzide —fprdr g —p g
1« L0 L oo
line2 < line3 _ d+d —f d+d _d
0 =eztdy —fprdr g —p g
0 0 c 1 0 O
1 ¢ £ oo 1 0
line2 x= (ﬁ) d pla d —d
0 1 eg—d; 0 epqu ep—dq
0 0 c 1 0 0
linel += line2><(%e)
~fo+ - :
Lo ep(id‘;r epfqdq epidq
0 1 fp=dr P —d
ep—dq ep—dgq ep—dq
0 0 c 1
If c=0,
—fq+ _
Lo eq—((iizr 0 ep—qdq epidq
0 1 ep:dr fd _lfi
p—aq ep—agq ep—aq
0 0 0 1 0 0
If ¢ 0,
—fqter —q e
line3 x= (l) 10 ep—dq 0 ep—dq ep—dgq
— <% lo 1 fp—dr 0 D —d
ep—dq 1 ep—dq ep—dq
oo 1 1 o 0
linel += line3x (£4=5T)
f . . —
Lo 0 ec;—szq ep—qdq epidq
0o 1 fIp=dr 0 p —d
ep—dq ep—dq  ep—dq
00 1 1 0 0
line2 += line3x (20
fa— - S
N
0 10 ecp—dcq ep—dq ep—dq
00 1 i 0
It b0,
f 1
line2 x= () (1) % d (1) g 8
% = =
b b
—ep+d —fpt+d —
0 =epide —fprde o o —p g
fb—ec —e 1
linel += line2><(%e) (1) (1) dcb dllf 8 8
b b
0 —epd—i-dq —f}zl—i-dr 0 —Tp 1
e o e (2-a) (10 fo—ce =1
ine3 += 11ne2><(T) db db d
0 1 4 7 0
b b
0 0 (= fb+ec)p—dcqg+dbr ep—dq —p
db db d
b—ec dc
- p+ deg.
db
fo— - 1
1 0 db" ?lf 5 0
o1 ¢ L0 0
00 o0 el o=po



If (fb—ec)p+ deq — dbr # 0,

lined = (5=cerptaeq—arr)
fb—ec —e 1
1 0 b 2 5 0
01 ¢ 1 0 0
00 1 by b b
(fo—ec)pt+dcg—dbr  (fb—ec)p+dcqg—dbr (fb—ec)p+dcq—dbr
linel 4= lincBX(%)
10 0 — fq+er cq—br fb—ec
(fbfec)pfdcqfdbr (fb—ec)p+dcq—dbr  (fb—ec)p+dcq—dbr
01 ¢ 1
b b
0 0 1 —ep+dq bp —db
(fb—ec)p+dcq—dbr  (fb—ec)p+dcq—dbr  (fb—ec)p+dcq—dbr
line2 4= linc3><(_TC)
10 0 —fq+er cq—br fb—ec
(fb—ec p+§cq7dbr (fb—ec)p+dcq—dbr (fbfec)pqudcqfdbr
p—dr —cp c
010 (fb—ec)p+dcqg—dbr (fb—ec)p+dcqg—dbr (fb—ec)p+dcqg—dbr
00 1 —ep+dq bp —db
(fb—ec)p+dcqg—dbr (fb—ec)p+dcq—dbr (fb—ec)p+dcq—dbr
If a # 0,
b c 1
el x= (1) (L @ o a 00
T ld e F 010
p g r 0 0 1
1 b € L0 o0
line2 += linel X (—d) caldb fa(idc 2
0 =3 a o 10
p q r 0 0 1
1 5 < L 00
line3 += linel X (—p) eaidb fagdc ,ad 1
0 “a T 0
o e e g
db
Ife=—,
a
b c 1
1 . ad - 00
0 0 mie fig
0 =beteq —cptar —p g 4
a a a
1 L € L 00
line2 <> line3 0 _bpa+aq —cp+ar ﬁ 0 1
a a a
fa—dc —d
0 0 —de  =d ]
_ . 1 & c 1 0 0
line2 x= (bpfaq) O (11 cpgar % O —a
%—‘}1‘1 bp—agq bp—aq
a a
linel += lineQX(%b)
—cq+br —q b
Lo bp—aq bp—aq 0 bp—aq
cp—ar p —a
0 1 ?p*t&q bp—agq 0 bp—aq
a—dc —d
oo =/ S 1 0
line3 x= (32%4)
—cq+br —q b
Lo bp—aq bp—aq 0 bp—aq
cp—ar p —a
01 bp—aq bpfélq 0 bp—aq
— a
0 0 1 fa—dc fa—dc 0
linel += line3x (£4=22)
1 0 0 — faq+dbr caq—bar b
(fba—dcb)p+(—fa2+dca)q  (fba—dcb)p+(—fa2+dca)g bp—aq
cp—ar p —a
0 1 bp—aq bp_—daq u bp—agq
0 0 1 fa—dc fa—dc 0
line2 += line3x (52tar)
1 0 0 — faq+dbr caq—bar b
(fba—dcb;p+(;fa2+dca)q (fba—dcb)p+(—fa2+dca)q bp—agq
Jap—aar —cap+a’r —a
010 (fba—dcb)p+(—fa2+dca)q (fba—dcb)p+(—fa2+dca)q bp—agq
0 0 1 _—d_ _a 0
fa—dc fa—dc



If ea — db # 0,

ea—db ea—db
Jo— eC)p + (=fa+dc)q + (ea — db)r # 0,

1 5 e 1 0 0
line2 x= (eagdb) 0 ({ fa—dc —d a 0
%
b ea—db ea—db ea—db
0 = P:-aq —Cpa"r‘“" _Tp 0 1
linel += line2><(%b)
—fb+ec e —-b
1 0 ]eca—ccilb ea—ddb ea—db 0
a—dc — a
0 b 1+ eaq_db ea—db ea—db 0
—bptagq —cptar -p
0 — —= - 0 1
line3 += line2x (22222
—fb+ec e —b
Lo ea—db ea—db ea—db 0
fa—d d
a—dc — a
0 1 ea—db ea—db ea—db 0
0 o Ubzeopt(=fatde)gt(eca=db)r —eptdg bp—ag q
ea—db ea—db ea—db
g (Ib+ edp+ (fa— de)g
ea — db ’
—fbtec e —b
Lo Jc;aft(ilb eafddb ea—db 0
a—dc — a
0 1 ea—db ea—db ea—db 0
0 0 0 —eptdg  bp—agq 1

If

line3 x= (fb ec)p+(— fa+d(‘)q+(ea db)r)
—fbtec e L 0
ea—db ea—db T
( fa—dc i cadb 0
“1 db ca—db ea—db
it bp—aq ea—db
(Fb—ec)p+(—fatdc)g+(ea—db)r  (fo—ec)p+(—Ffatde)qt(ea—db)r  (fb—ec)p+(— fatdc)q+(ea—db)r
linel += 11ne3><(£2:§;)
—fgter cq—br e
¥ d (fb—ec)P+(—fa4U.ldc)Q+(ea—db)r (fo—ec)p+(—fat+dc)g+(ea—db)r  (fo—ec)p+(—fa+dc)g+(ea—db)r
a—ac _ a
ea— db ea—db ey 0
—ep+dq bp—aq cadb
(fo—ec)p+(—fatdc)gt+(ea—db)r  (fo—ec)p+(—fatdc)gt+(ea—db)r  (fo—ec)p+(— fatdc)q+(ea—db)r
e = et )
100 =Lt cq—br fb—ec
(fo—ec)p+(— fa+dc)¢I+(ea7db)r (Ffo—ec)p+(— fa+dc)q+(ea By e (= fetdearca db)r
01 0 —dr _fatde) ot
(fo—ec)p+(— fa+dc)Q+(ea db)r  (fb—ec)p+(— fa+d<')q+(ea db)r (fb—ec)p+(—fa+0(lil7c)q+(ea_db)r
p q ea—
0 0 1 Grepr e fat i ey (reet(= et ey (T=eolF(=fk 4oy ea=amys



[10] os_md.mdivisor(mat([3,5,7],[5,3,3]),0|dviout=2)

3 5 710
5 3 3 01
1 00
01 0
0 01

1 0
0 1
-5 -13
(c2 03)<3 . )
1 0 0 2 -1
0 2 0 -5 3
— |1 2 3
0 -5 -—13
0o 3 8
As a result,

o= NE
(2 3) =63

1 2 3 1 7
0 -5 —-13 =0 -8 -—-13
0 3 8 0 3

[11] A=mat([2,_2,_2] > [0,1,_1] ) [0’0’2])$
[12] os_md.mdivisor(os_md.mgen(3,0, [x],0)-A,x|dviout=2)$

r—2 2 2 100
0 -1 1 010
0 0 -2 0 0 1
1 0 0
0 1 0
0 0 1
Cl+ C2
2 -2 2 100
r—1 0 1 010
Y 0 -2 0 0 1
0 1 0
1 0 0
0 0 1
1
L1<—(§)><L1
1 3z-2 1 1 00
z—1 0 1 01
|0 0 r—2 0 0 1
0 1 0
1 0 0
0 0 1
Li—= ox Ll (i>1)
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[13] os_md.mdivisor(os_md.mgen(2,0, [dx],0), [x,dx] |dviout

L1
L2

-0

—x
0+ 2



- 0
1
Cj—=Clxo (j>1)
1 0 —x 1
0 —0? z0+2 -0
11 o
r —x20-+1
L2+ (—1) x L2
1 0 —x 1
. 0 o2 —z0—2 0
1 -0
r —z0+1
As a result,

1 0\ ([ -z 1\[8 0\/1 -d

0 02) \—2z0—-2 9)\0 90)\x —20+1)"
—z 1\ _ [ 8o -1

—x0—2 0 T \zd+1 —z)°

1 -9 \ ' [-z0 0

r —x0+1 -z 1)

[14] os_md.mdivisor(mat([dx,0,0],[0,dx,0],[0,0,dx]), [x,dx]|dviout=3)
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0 o3 00 8
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