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1 000000000 noro_matrix.rr

000000000, asir-contrib 00O O0O0O0DOOODODOO, DOOODOOOOO
‘noro_matrix.rr’ OO0000O0O0O0O. O0ODOODOOOOOOODO, 00O ‘noro_matrix.rr’
oooooo.

[1831] load("noro_matrix.rr");
[2014]
000000000000 00000,00 linalg. 00O0OO0O00O.
[2014] linalg.random_mat(3,5);
[0 -1-1]
[ -1 30]
[ -2 -24]
000000000, 00000000000000000A0.

1.1 Doooooobn

1.1.1 matrix,vector,linalg.unit_mat

matrix(m,n([,listoflist]) :: mO nOO0OO00O0O0O0OO.
vector(sizel,list]) :: O0O0O0O size OOOOOOODODOO.
linalg.unit_mat(size) :: UOODO size JOO00O0O0OO0OODO.

return oo

size

m

n OO0
listoflist O0oo0ooo
list 000

e matrix, vector O U0, 1linalg.unit_mat O ‘noro_matrix.rr’ ODOOD0OOO0ODODO.
e matrix, vector O, listoflist, list 00 00000000, 00000000000.

e listoflist O [[1,2,3],[34,5] 00 000000000000000. 000000000
000000,00000000000000000000000000.

e list O [1,2,3]DDDDDDDDDD. goooooooooooooo,bogood
gooobooooooooooooooon.

[1559] matrix(2,3);

[ 00O0]

[ 0001

[1560] vector(3);

[ 0001

[1561] linalg.unit_mat(3);

[100]1]
0
1
1

]
]
59] matrix(2,3,[[1,2,3],[4,5,6]1]1);
]
]
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1.1.2 linalg.random_mat, linalg.random_rmat, linalg.random_vect

linalg.random_mat(size,bound) :: OO0OO0O0OOOODOODODOO.
linalg.random_rmat(m,n,bound) :: m 0 n 00000000000 O0O0O0O.
linalg.random_vect(size,bound) :: U0 UODO0OOODOOOODOODOO.

return o

number 00

e linalg.random_mat(size,bound) O, 000 size, 000 bound 00000000000
ogoooooao.

e linalg.random_rmat(m,n,bound) 0 m 0 n 00,000 bound 0000000 O0ODO
ooooon.

e linalg.random_vect(size,bound) 00 0O sizeOd, 000 bound 00000000000
goooooo.

[1579] linalg.random_mat(3,4);
[21-2]

[0-211]

[31-2]

[1580] linalg.random_rmat(3,5,2);
[0-1000]1]

[0-1010]1]

[-100-11]

[1581] linalg.random_vect(3,6);

[ -323]1]

1.1.3 invmat

invmat (mat)
cmat OO0 O0Q0oQooOoOO0O.

return ooo

mat gooo
e JO0O0O matOOOOOOOOO.

e 000U [invmat,denom] DO00DOOO0O0. OO0, invmat 000, denom 00000
00000, invmat/denom 0000000O.

e mat OO0, 000OOO0O0OOOODON,invmat 000000000, 000000
ogooo. touoo,ootod, booooooooooooooooodg, oo
Oooooooo.

[1575] A=linalg.random_mat(4,5);
[2433]
01

w O

-2 ]
-4 3]
76] L=invmat(A);

3
0
2
1576] L=

[ 03800]

[30
[02
[20
[1576
[
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[ -3 -28 63 45 ]

[ 18 16 -36 -42 ]

[ 24 -4 -48 -18 1,114]
[1577] AI=L[0]/L[1]1$ AIx*A;
[15781 [ 1 0 0 0 ]

[01

[OO
[O0O

00 ]
10 ]
01]

1.1.4 det,nd_det

det (mat[,mod])
nd_det (mat[,mod])
cmatddogooooan.

return

mat

mod

g
g
g

e det U0 nd_det U000 mat OO OODODOO.
e 00 mod 0OODO,GF(mod) DOOOIOOODODOO.

o IUDUOOODLODLOODLOODLOODL,bObLbOO0ObObLOUObLObOOUbObOObOn
gboboooobobooboobobooboobooobon.

nd_det DO0O0O0OO0O0O0O0O00O0OO0OOOOO0OOOOOOOOO. ODO0OOOOO0

00000000000 D00000,000000000000D00000,000 det
oooooooooo.
[91] A=matrix(5,5)$
[92] v=[x,y,z,u,v];
[x,y,z,u,v]
[93] for(I=0;I<5;I++)for(J=0,B=A[I],W=V[I];J<5;J++)B[J]=W"J;

[94] A;

[ 1 xx"2 x73
[1yy2y3
[1z2z"22z"3
[1uu2u3
[1vv2v3

[95] fctr(det(A)

<"
y

2
u
v

]
]
]
]
]

NSRRI N

3

(f1,11, lu-v,11, [-2z+v,1], [-z+u, 1], [-y+u,1], [y-v,1], [-y+z,1], [-x+u, 1],
[-x+z,1], [-x+v,1], [-x+y,1]]

1.1.5 generic_gauss_elim

generic_gauss_elim(mat)
s 00Do0oocoogg.

return

mat

uod
ugoog
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e D000 mat 00O0O0ODO (reduced row echelon form; rref) 0000, 000000
goooooooooobo.

000 BDJK OODDODODODOOOOD. OO0 matD0 mO nO00,000000 r0O
oboo,BO r0nr0dooooo.DOO0O,JO0O0 r KOOO nrdooo0
ugbooag.

000000 matO rref 0000000000 ref00 JJOO 100000 D, 0O
0000 o0oOoOoO,ref0 O K[JOO BOO 100,00000000000.

e J00DDOIDOODOOODDOD,0D000D0DODODOOOOODODOO,ref0 0O0ODOO
O00000,0000000000000,000000,0000000000Q00CO
ooo00o0ooooo.

[1600] A=linalg.random_rmat(3,5,2);
[0-1-10-1]

[101-10]

[11000]1]

[1601] L=generic_gauss_elim(A);

([ -1-11

[11]
[-111,2,[0121]1,[341]]

O00,ref0000000O0C0OCDOOODOOO.
def my_rref (A)

{
S = size(A); M = S[0]; N = S[1];
L = generic_gauss_elim(A);
B =L[0]; D=L[1]; J = L[2]; K = L[3];
R = length(J); NR = N-R;
A1l = matrix(M,N);
for (I =0; I <R; I++) {
A1[I][J[I]1] = D;
for (L = 0; L < NR; L++ ) AL[I][K[L]] = B[I][L];
+
return Al;
}
oo Section 1.1.1 [matrix vector linalg.unit_mat]|, page 1

1.1.6 linalg.compute_kernel, linalg.compute_image

linalg.compute_kernel (mat[|rhs=vect])
s 000000000 oooooo.

linalg.compute_image (mat)
s 0000D0O0oOC0CocoOoogooo.

return ood
mat gooono
vect oo0ooooao

e mU nO0O00OD0,00000000000000000n0000000000 m4d
ubbooboogboobobooood.
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e linalg.compute_kernel JOUOUODOO mat UOOOODOOOOO.

e linalg.compute_kernel U O OO [[vl,posl],. ..,[vlposl]] DO O0O0OOOOO. OO
U,vild0O0O0O0O0O,posi 0, viOOOODOO,0000000O00DO0O00O0OO0O0OO
Ugoooob. pesiddgoooooooooon.

e 0D0DOO veet 0DODOODODOO, 00O [sol[[vl,posl],...,[vlLposl]] 0000000
O0.000 sol0 matsol=vect 00000000 (0D00O),00000000000.

e JOUODOODODOD veetOOOOOOOOOODOODO.
e linalg.compute_image UUOUOUODOO mat UOOODOOODOOO.

e linalg.compute_image OO OO, [vl,posl,histl],... [vlposLhist] OO0 000000
O.000,vid000000,pesi0,vi00O0O00O0, 0000000000000
0000000ooOoOono. pesid00000D0OOOO0DOOO0O. histi O, vi O, mat O
0o0o0o0oooooooooooooooooo. oo oooooooooo,oon
ogoooooo,0og,gooooooon. tooooooooooooooog,
dooooono vioOoOoo.

[1643] A=linalg.random_rmat(3,5,3);

[2101-1]

[2-2101]

[21-1-1-11]

[1644] linalg.compute_kernel(A);
[((L10-8461,0],[[012-101,1]1]

[1645] linalg.compute_kernel(A|rhs=vector(3,[1,2,3]));
[fo0o8-5-61],[[[10-8461],0],[[012-101,11]1
[1646] linalg.compute_image(A);
[[L1117,0,)*<<0>>],[[ 0 -3 0 1,1, (1)*<<1>>+(-1)*<<0>>],
[[ 00 31,2,(-3)*%<<2>>+(~-1)*<<1>>+(1) *<<0>>]]

1.1.7 linalg.minipoly_mat

linalg.minipoly_mat (mat)
2 0D0000 mat OOOOOODOODOO.

return gooooo

mat ooooo
e D000 mat OODODOODOOOOO, 00 xOOODODOOOoQoooOO.

[1682] A=linalg.random_mat(3,3);

[ 22 -21]

[01-11]

[1-2-1]

[1683] linalg.minipoly_mat(A);

X" 3+2*x"2-x-6

[1684] A~3+2xA"2-A-6%xlinalg.unit_mat(3);
[ 0001

L00O0]
[00O0]
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1.1.8 linalg.jordan_canonical_form,linalg.sample_mat

linalg. jordan_canonical_form(mat)
s gboooooooooooogooooooboon.
linalg.sample_mat (list)
sggboooboobooboboobooooboobooooon.

return goao
mat gooooog
list goooooooOooonon

e linalg.jordan_canonical_form(mat) DODOUODOUODOO mat OO DOODOODOODO
ogoo.

e 000 [Pflel,sl,nl],. .. [elslnl]],defideal] 00000000000, 0O00,P OO0
00,0000 P(-DAPOD00O0OOO0O0O0O0OD00, feisin] 0,000 e, 0
00 si00000000000 pi0000000000.

e JUODO,00D0 a0,...,am0000000000.00000000,000000D0O0
O000000D00D.0000000000D00D00, defideal 000OD0ODODO . deflideal
ugboooobooobooob,obbobbobbo,boobooboobooboong
uboboo.oooo,oboobobooboboobo,ogboboobooboboobooo
go.

e linalg.sample_mat(list) 00000000000 00000000000000O0O.
list O [[el,s1],...,[els] 0000000, [eis]) D000 e, 000 si 0000000
000000. 0000000000000000000000000.

[1-201]

[-121]

[0-211]

[1807] L=linalg.jordan_canonical_form(4);

[[2-20]

[-101]1]

[2-2-11,[[2,1,1],[1,2,1]11,0]]

[1808] P=L[0]$T=invmat (P)$PI=T[0]/T[1]$

[1809] [1810] [1811] PIx*Ax*P;

[200]1]

[011]

[001]

[1810] A=linalg.sample_mat([[1,2],[1,1],[2,3],[2,1]1,[2,111);
[ 202113 14 678 0 0 ]

[ -11-2-120 -14 -720 0 0 ]

[ -7 0 -13 -840 -105 -5040 0 0 ]

[ 54 54 0 380 0 2268 -54 0 1]

[ 102112 16 672 0 0 ]

[ -9 -9 0 -630 -376 9 0 1]

[110704210]1]
[11070420 2]

[1811] L=linalg.jordan_canonical_form(4);
[[0-64200022]
[0600000 -21
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oo

— o
o
—

Section 1.1.7 [linalg.minipoly_mat], page 5
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