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1 000000000 noro_matrix.rr

000000 o0oa0g, asir-contrib 00000000 OOOOO, OOODODODOOODO
‘noro_matrix.rr’ OO0O00O0O0O0O. O0ODOODOODOOOOOO, OO ‘noro_matrix.rr’
oooooo.

[1831] load("noro_matrix.rr");
[2014]
000000000000 00000,00 linalg. 00O0OO0O0O.
[2014] linalg.random_mat(3,5);
[0-1-1]
[ -130]1]
[ -2 -2 4]
000000000, 00b00dboo0oooboooooooog.

1.1 DOooooood

1.1.1 matrix,vector,linalg.unit_mat

matrix(m,n([,listoflist]) :: mO nO0O0000OOOO.
vector(sizel,list]) :: 0000 size OOOOOOOOO0O.
linalg.unit_mat(size) :: U000 size UODOOOO0OOODO.

return oo

size

m

n ogoo
listoflist ooOooogo
list ooo

e matrix, vector U0 U0, linalg.unit_mat 0 ‘noro_matrix.rr’ JO00O0O0O0O0ODO.
e matrix, vector O, listoflist, list U0 0O O0OOOO0O,000000000O00.

o listoflist O [[1,2,3],(3,4,5] 00000000000000000. 000000000
000000,00000000000000000000000000.

e listJ (1,23 00000000O0O0O. DU0ODOOOOULDOOOOOODO,DOO0O0O000
goboooboooobooboooooboon.

[1559] matrix(2,3);
[00O0]

[ 00O0]

[1560] wvector(3);
[0O0O0]

[1561] linalg.unit_mat(3);
[100]

0
1

155

> = 00 O O
O N © O -

o W W e W e W |
o W

]
]
] matrix(2,3,[[1,2,3],[4,5,6]11);
]
]
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1.1.2 linalg.random_mat, linalg.random_rmat, linalg.random_vect

linalg.random_mat(size,bound) :: OOO0O0OOO0OOOOOOODO.
linalg.random_rmat(m,n,bound) :: m 0 n 00000000000 OCOODO.
linalg.random_vect(size,bound) :: U0 0OO000O0O0O0OODOODOODO.

return o

number 00

e linalg.random_mat(size,bound) O, 000 size, 000 bound DO 0OO0O0O0OOOOOO
ooooooao.

e linalg.random_rmat(m,n,bound) 0 m 0 n 00, 000 bound 0000000000
gooooo.

e linalg.random_vect(size,bound) 000 sizeOd, 000 bound 00000000000
goOooooao.
[1579] linalg.random_mat(3,4);
[21-2]
[0-21]1]
[31-21]
[1580] linalg.random_rmat(3,5,2);
[0-1000]
[0-10101
[-100-111
[1581] linalg.random_vect(3,6);
[ -323]1]

1.1.3 invmat

invmat (mat)
cmat00000000O0O.

return goo

mat gooao
e JIO0OID mat OOOOOOOONO.

e 000U [invmat,denom] DO 0O0O0O00O0O. 000, invmat 000, denom 00000
00000, invmat/denom 00 00000.

e matJO OO0, 000000000000, inmvmat 00000000, 000000
gobob. ogooo,oooboo,boooboooobobooobooooboo,boo
goooood.

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

—_
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[ -3 -28 63 45 ]

[ 18 16 -36 -42 ]

[ 24 -4 -48 -18 1,114]
[1577] AI=L[0]/L[11$ AIxA;
[1578] [ 1 00 0 ]

[O01
[0O
[O0O

1.1.4 det

00 ]
10 ]
01]

,nd_det

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

return
mat

mod

g
g
g

e det U nd_det UU0O mat OO OOODODOO.
e 00 mod 0ODUDO,GF(mod) DOOOODOOODOO.

o IO UOOOOOODLODODODLODLOO,0D0DbOLOOObLObLOObLOObObLOn0On
gbobobobobobobobobobobob.

nd_det UO00OUO0OO0O0OO0O0OOO0OO0DOODODOOOOOOOODOOOO. 0000000

00000000000 D000D00,00000000000000000,000 det
godooooooon.
[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;

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

[95] fctr(det(h)

%~
y,\
z

e
v

]
]
]
]
]

[N G NN GNNINN

b

(f1,11, fu-v,11, [-z+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)
»0000ooooog.

return

mat

goo
gooog
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e D000 mat 00O0OOO (reduced row echelon form; rref) 0000, 000000
gooooooooooobo.

e UUD B,D,JK ODDODUODODODODOO. OO mat mOnO0O0O,000000 rO
obo,BO r0Onr0000oogobo.DOO0O,JO00 rKOODO nr00ooon
goooo.

000000 matO reef 0000000000, ef 00 JJOO 100000 D, O
0000 oOooOoOO,wef0 O KJOO BOO I00,00000000000.

e NOUO0ODODOOOUODOOOOD,DDODOOODOOUOODOOO,rrefb OO0OODO
goboogo,bogoboooobooobo,ooobooo,oboobooooobooo
ooo0000o0o0oo.

[1600] A=linalg.random_rmat(3,5,2);

[0-1-10-1]

[101-10]

[11000]

[1601] L=generic_gauss_elim(A);

([ -1-11

[11]

[-111,2,L0121,[341]
O00,ref00000000C0OC0OOOOOO.

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;
Al = matrix(M,N);
for (I =0; I <R; I++ ) {
A1[T]1[J[1I]1] = D;
for (L = 0; L < NR; L++ ) AL[T][K[L]1] = BLI][L];
}
return Al;
}
0oogd 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 do0o0oooooooooooao.

linalg.compute_image (mat)
»00000O0O0o0c0o0oooooon.

return goao
mat ooooo
vect oogooogo

e mUn0O000O0,00000000000000000n0000000000 mA0O
goobooooobooooboooo.
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e linalg.compute_kernel JOUOUODODO mat U DO OODOOOODO.

e linalg.compute_kernel U U 00O [[vl,posl],. .. [vlposl]] 00D OO0O0O0OOO. OO
O,vidd00d00ddOd0O,posid, viOdOOOODO,000000000D0O000O0O0O0OO
doooooo. pesildooooooooooon.

e 0000 veect 0ODODODODO, 000 [sol[[vl,posl],...,[vlposl]]] 0000000
0.000 sol0 matsol =vect 00000000 (0DO0),0000000000O0O.

o IUDODOOODLOOOD veee UODDOOODOOODODOODODO.
e linalg.compute_image UOOUOOO mat OO0 OOOOOOODO.

e linalg.compute_image 00 OO, [vl,posl,histl],. .., [vlposLhist] OO0 OOOO0O
O.000,vidd0d00d0o00,pesid, viODOOODODOO,0000000000O0O00OO
00000000000, pesiO00O0O0OO0DOOOODOOO0O. histi O, vi O, mat O
O0o0o0o0o00ooooooooooooooooo. oo oooooooooo,oon
ooooooo, 0o, 00000, oo ogoooooono,
ogoooooo vigooo.

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

[2101-11]

[2-2101]

[21-1-1-11]

[1644] linalg.compute_kernel(A);
((fl10-8461,0],[[012-101,1]]

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

1.1.7 linalg.minipoly_mat

linalg.minipoly_mat (mat)
00000 mat OO0O000O0DOOCDOO.

return goOooon

mat googd
o IUDDU mat DOUO0ODOUOOODOO,00 xOOOOOOOoooooao.

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

[ 22 -2]

[01-11]

[1-2-11]

[1683] linalg.minipoly_mat(A);

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

[1684] A~3+2xA"2-A-6%xlinalg.unit_mat(3);
[00O0]

0
L0001
[L00O]
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1.1.8 linalg.jordan_canonical_form,linalg.sample_mat

linalg.jordan_canonical_form(mat)
s gooboooooooooooooogooon.
linalg.sample_mat (list)
sggbboooboobooobooboboobooboboon.

return goao
mat gooooog
list ooooooooooonon

e linalg.jordan_canonical_form(mat) DODOUOOUODOO mat OO ODOODOOOO0O
ogooo.

e OO0 [P[lel,sl,nl],... [elslnl]],defideal] DO OOO0O0O0OO0OO. OO0, POOO
00,0000 P((1)APO0000000000000000, feisin] 0,000 e, O
00 siddododdoooU nn D0oooooooao.

e JUODO,000 a0,...,am0000000000.00000000,000000D0O0
000000000D0.000000000D00D00, defideal0O0DO0ODOO. deflideal
gobooooboob,opboobbobbo,bob0bobobobbobboboo
goboo.goboo,oboooboooboboob,gogbooooboooobobooooo
go.

e linalg.sample_mat(list) 00 0000000000000 OOOOOOOOOOOO.
list O [lel,s1],...,[elsl]] DODOO0OO0O, [eisl]] D000 e, 000 si 0000000
000000.00000000000000000O0D0O00o0O00Q.

[1-201]
[-121]

[0-21]1]

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

[[ 2 -20]

[-101]

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

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

[1809] [1810] [1811] PI*AxP;

[200]

[011]

[001]

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

[ 202 113 14 678 0 0 ]

[ -1 1 -2 -120 -14 -720 0 0 ]

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

[ 54 54 0 380 0 2268 -54 0 ]

[102112 16 672 0 0 ]

[

[

[

[

-9 -9 0 -63 0 -376 9 0 ]
1107042101
11070420 2]
181 1] L=linalg.jordan_canonical_form(4);
[[0-64200022]

[0600000-21
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oo

Section 1.1.7 [linalg.minipoly_mat], page 5
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