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1 f7HEBE Ny r— noro_matrix.rr

D~ =27 ) TIX, asir-contrib /Xy 77—V IZINEERI N T WD, [THEHE Y 7 —
V'noro_matrix.rr’ IZDWTHHTS. ZDNwr—I% 5 121%, £ 3 noro_matrix.rr’
Z0—K95.
[1831] load("noro_matrix.rr");
[2014]
DRy r =Y OEEEIFCHTI2IE, £ Tlinalg. 2 EHHIZDITS.
[2014] linalg.random_mat(3,5);
[0 -1-1]
[-130]1]
[ -2 -2 4]
ZDOX=a7 )V T, BE T ALAAKBIZDOWTH TS

1.1 175N B9 % E%

1.1.1 matrix,vector,linalg.unit_mat

matrix(m,n[,listoflist]) :: m{TnFIDITHAEERTS.
vector(sizel,list]) :: B4 Xh'size DRI MNILEEHTS.
linalg.unit_mat(size) :: %A XHsize DBEAIITIHAERTS.

return 174

size

m

n EEER
listoflist DAFDY A B
list ) A B

e matrix, vector |FHiAA, linalg.unit_mat |&‘noro_matrix.rr’ TEHRINTWVS.
e matrix, vector |, listoflist, list 7R WIGEIZIXZITH], ZRT MVEERKT 5.
o listoflist 1%[[1,2,3],[3,4,5]] DLV ANNPS5RBVANTHBD. ZNHEIHELTERS
N6, B3R TH D) A& ffio TTH D LTI 1 s .
o list 1£[1,2,3] DEH RV ANTHS. TN L TERLNZEE, 2OV ANDEFK
IZED RXT MIVDER DY T NS .
[1559] matrix(2,3);
[000]
[000]
[1560] vector(3);
[000]
[1561] linalg.unit_mat(3);
[100]
[010]
[001]
[1559] matrix(2,3,[[1,2,3],[4,5,6]11);
[123]
[456]
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1.1.2 linalg.random_mat, linalg.random_rmat, linalg.random_vect

linalg.random_mat(size,bound) :: IEAEEITIHAES VT LERTS.
linalg.random_rmat(m,n,bound) :: m {Tn FUDEEKITIA S VY LENT S .
linalg.random_vect(size,bound) :: BEANINMNILEZVYTLENRTS.

return Lo

number B

e linalg.random_mat(size,bound) &, ¥ Xsize, BFEHbound A5 D 1E i BE A T51% T >
RLEHRT 5.

[

e linalg.random_rmat(m,n,bound) {Zm 47n #|0D, BEFEH bound KD EELATH % T VX I
T 5.

e linalg.random_vect(size,bound) 1£E& size®, BHE D bound K DI MV 2T X
LT S.

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

[0-211]

[31-21]

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

[0-1010]1

[-100-11]1]

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

[ -323]1]

1.1.3 invmat
invmat (mat)
i mat DYFTHZEIRT 5.
return ) AR
mat EF1T8
o EifT¥lmat OMfTH%EIHT 5.

o iR L [invmat,denom] 725 AN TH%. T T, invmat 1F175, denom 173 K%K
KX THY, invmat/denom D H{75% KT
o matDBEATH, H2WVIFZHATHDEE, invmat 13FNENEELEATH, HDWELIH
RNE4d. ZOMRRIE, HE 8, FHEAGHEZEZDITEDSNT VS, iz
WHEEEHD.
[1575] A=linalg.random_mat(4,5);
[2433]
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[ -3 -28 63 45 ]

[ 18 16 -36 -42 ]

[ 24 -4 -48 -18 ],114]
[1577] AI=L[0]/L[1]$ AI*A;
[1578] [ 1 00 0]
[L0100]
[0010]
L0000 1]
1.1.4 det,nd_det

det (mat[,mod])
nd_det (mat[,mod])
:: mat DITHIA%E KD B .

return B
mat el
mod B

o det BXFnd_det 13175 mat DF75IA%E KD B .
o 5l#mod DH2BK;, GF(mod) ETDITHAZERKDS.
o DEIRLDHI AERIEIZE o TVWBE2D, LEBELIEAE K& 32175 LUTIZ/N
THREFIZE D HIEDIEI BIEPLVWEGEEEHS.
o nd_det XA FZITERKE EOLHATHOFHIRNGIREEHATHS. 7TV T) XL
NI DEIRL DA A EIEEZD, T2 EB X OERED TRIZED , —KiZdet &
D EIRIZEIRTES.
[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]1=W"J;
[94] A;
X x~3
[1y y~3
[ 1z z~3
[1u u~3
vv2v3v®
[95] fctr(det(A));

[[1,1], [u-v,1], [-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)

o BT A T 5.
return ) A b

mat BTSN
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o BEATH I mat DEHIBEEL (reduced row echelon form; rref) ZFHHEL , ZNa HEk T 5
T—REYANELUTKT.

o HIIX[B,D,J K] DIEDY ANTHS. AJimat Hm 1in Fl& L, TDT V7 hr LT HIE,
B iZr 17n-r #1075 TH 5. D 1T, J 1ZESr, K I3ESnr OBERIMNLVTHS.

o 17 —&1Emat @ rref Z LA —RLTW5. rref DEEJ[I] X1 1THDAMND, ZH 2L
AMNE 0 DFIRTZ MV, rref DEEK|]] 5B O] %, EProiEDZHDE 5.

o ZD&IWIATHITHEMNIX, AFTHIDT > I HRREWGEIZ, rref 120 3% VE
ATHE D AEV B S B TEI L, ZORD LD, Tus5 A ETTF—Z &AL
PINILITLD.

[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,[0121],[341]]
BIZIE, rref % EHRE T HEHEUTIRDE S ITFEIT 5.
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[I]1[J[I]1] = D;
for (L =0; L < NR; L++ ) A1[I][K[L]] = B[I]I[L];
}
return Al;
}
it Section 1.1.1 [matrix vector linalg.unit_mat], p. 1

1.1.6 linalg.compute_kernel, linalg.compute_image

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

c AMBATHI OO RIERFHETS.

linalg.compute_image (mat)

c BRMBATHIOBDORIERFHETS.

return ) 2k
mat AT
vect VRt AN NV

o m fTn FIDITHN %, FIRT P IVIZEPSHNT S Z 128D n IRTEARZ M IVZERHS m IRIT
R PIVERIN DRI ERE AT
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e linalg.compute_kernel |3 HBEATSmat DRDEIEZFHHETS.

e linalg.compute_kernel D fJiE[[vl,posl],...,[vlposl]] DIEDY A+ ThHs. ZI T,
vi [XIEERT MV, posi 1, vi DEHRAME, THROERNDA Ty 7 A% FFDH 7D
NiEZEFRT . posi ITEBTHRLLZEDPMEIHINS.

o ATV avvect BREI NG EG, iR sol[[vl,posl],. .. [vlposl]] 725V A& 725,
Z ZTsol t&mat sol = vect % 7= 3 N7 MV (RFER), DD IIEDRIETH 5.

o MENFIELIRVWED Mvect ZIRETHE LT —% LI T.
e linalg.compute_image |XHEREATH I mat DEDEKZEIHTS.

e linalg.compute_image D i /11X, [vl,posl,histl],.. . [vl,posLhist] DDV A ThH
5. ZZT, vi IXFENRZ NV, posi 1%, vi DERDALE, THhDOLINDOA Ty 7 A%
RO DALER RS . posi B TERRDZEDMEHINSD . histi IX, vi A%, mat DF|H
LEDESITESNE D ERTT—RTHD. THEHEHANTREAINTED, 5TV
TV I AR, —IRKEE DR ERT. ZOT—RXIZEDESNDERT MV, e %
RO Tvi 12U\,

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

[2101-11

[2-2101]1

[21-1-1-1]1]

[1644] linalg.compute_kernel(A);
((fl10-846171,0],[[012-101,1]]

[1645] linalg.compute_kernel(A|rhs=vector(3,[1,2,3]));
[foo8-5-61,[[[lL10-8461,0]1,[L012-101,1111
[1646] linalg.compute_image (A) ;
[[L1117,0,)*x<<0>>],[[ 0 =30 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)
o AT mat DERNSIHAZE TS,

return — L IHN
mat HHEEATH

o HHBATIImat DENZHAZFEL, ZHx O —-LHLHAL L TET.

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

[ 22 -2]

[01-11]

[1-2-1]

[1683] linalg.minipoly_mat(A);

X" 3+2%x72-x-6

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

[00O0]
[L0O0O]
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1.1.8 linalg.jordan_canonical_form,linalg.sample_mat

linalg.jordan_canonical_form(mat)

s HEBUE AR OY a VIR R FHR T 5.
linalg.sample_mat(list)

n HMESI NIV a VA VIEEER R R D B EBUE 1T 5% KT 5.
return ) A b
mat AHBUE 1751
list VEDIZ A DR A0V

e linalg.jordan_canonical_form(mat) |3HEREUE i174mat DY a VXV EEHER % Gt
Ri5.

o 1 JIIE[P,[lel,s1,n1],. . . [elslnl]],defideal] LD DY AN THS. T T, P IFEH#HTT
Fl, THbDEP(-1)AP HY a WX REHER L 725 ERITTH, [eisini] %, A flei, H
Asi DY aNRy Ty 7 Hini lSNZ &2 ERT 5.

o —HRIZ, HiJ1lZa0, ..., am ODFEDIINTAREEL. TS IXEBITIX, H5EHEEUA LEE
WL HADRTHS. Zho2EHET S HERNEUT, defideal 52505 . deflideal
FUZAFDYANTHY , KERTHDY AME, —HOLKLIREAEEHET 1T TV
Fd EBITE, WIS BB EADORZ, R REDOBERIZEDRLZEDTHS.

e linalg.sample_mat(list) IXfEEI NV a VAV E RO LD fTh% £k T 5.
list 1% [lel,s1],. .. [eLsl]] DIEDV AN T, [ei,s1] \EE G ffei, 1 Xsi DYVa VX Tay
J%ERT. AUHA XDV aNZyTay 73w 2HoTH L.

[1-20]1

[-121]

[0-211

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

([2-20]

[-101]1]

(2-2-11,002,1,11,[1,2,1]1], 1]

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

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

[200]

[011]

[0O01]

[1810] A=linalg.sample_mat([[1,2],[1,1],[2,3],[2,1]1,[2,111);
[202 113 14 678 0 0 ]
[ -11-2-120 -14 -720 0 O ]
[ -7 0 -13 -840 -105 -5040 0 0 ]
[ 54 54 0 380 0 2268 -54 0 ]
[ 102112 16 672 0 0 ]
[ -9 -9 0 -630 -376 9 0 ]
[110704210]
[11070420 2]
[1811] L=linalg.jordan_canonical_form(4);
[L0-64200022]1
0600000 -2]

1
L
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