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1 fFHERE Ny 77— noro_matrix.rr

D~ = a7 )VTIX, asir-contrib /X v 7 — VIZINEER I N T WS, [THIEHE NNy T —
Ynoro_matrix.rr’ [ DWTHENT S, ZONy  r—I %5121, i'@‘ noro_matrix.rr’
ZOo— K95,
[1831] load("noro_matrix.rr");
[2014]
ZDONRY T —Y OFEENOHETIZIX, £ Tlinalg. ZGHHIZDIIT 5.
[2014] linalg.random_mat(3,5);
[0 -1-11]
[-130]1]
[ 2 -2 4]
ZDXZaTI)VTIE, BE T 5HEAAKBIZ DO WT H T 5.

1.1 1723 A Bk

1.1.1 matrix,vector,linalg.unit_mat

matrix(m,n[,listoflist]) :: miTnFDITHEERT 5.
vector(sizel,list]) :: Y4 XDsize DRY MNILEEKT S .
linalg.unit_mat(size) :: H4 Xh'size DHEMITIHEENT 5.

return 1741

size

m

n IEEE

listoflist JARDY A b

list J A b
e matrix, vector |HlJAA, linalg.unit_mat |d‘noro_matrix.rr’ TEHRINTWV5S
e matrix, vector (&, listoflist, list D372\ GEIZIXZELTH], ZEXT ML E2ERT 5.

o listoflist 1%[[1,2,3],[3,4,5]] DESIZVAINLRBVANTHS. ZhdgEHe LTEH
ZoNlGG, BRETHD Y ANzl TTHO T BRI E N 5.
o list 1X[1,23] DLSHBVANTHB. T [HEL LTEHERAONEZGE, 2OV AMD
FRIZK ORI MLVOEEA VI E N 5.
[1559] matrix(2,3);
L0001
[0o00]
[1560] vector(3);
[L000O0]
[1561] linalg.unit_mat(3);
[100]
[010]
[001]
[1559] matrix(2,3,[[1,2,3],[4,5,611);
[123]
[456]
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1.1.2 linalg.random_mat, linalg.random_rmat, linalg.random_vect

linalg.random_mat (size,bound) :: IEABITHAS VY LEKT S.
linalg.random_rmat (m,n,bound) :: m {Tn FIDEITINAZ VS LERKT S.
linalg.random_vect(size,bound) :: BEANYJ MNLEZ VY LERT S.

return Lo

number B

e linalg.random_mat(size,bound) 1%, 3+ Xsize, B3 h¥bound A i D IE B ATH % Z
YELERS B,

[ J

e linalg.random_rmat(m,n,bound) t&m 17n #| D, BHE B bound Kl DEELATH % T v X
VNG5 Y

e linalg.random_vect(size,bound) 13 & size D, EE D bound K DI~ bV i T v
XLERNRT 5.

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

[0-211]

[31-21]

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

[0-1010]1

[-100-111]

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

[ -323]1]

1.1.3 invmat

invmat (mat)

: mat DT ZEHET 5.
return AR

mat EF 1751
o [F/if7¥mat D175 %251 HT 5.
o fiH L [invmat,denom] 7%V A M TH 5. Z I T, invmat 131751, denom 1353 £ % K
$TATH Y, invmat/denom D175 % KT
o matDBEATH, BB WIELIHKXITH DL E, invmat (X7 NFNEEEATH], H 5V IEZ%
HA L5, 2Ok, K208 FEAGHELZEZOITED SNTVED, flin
A WGEEH 5.
1575] A=linalg.random_mat(4,5);
3
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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 DITHA%ZRKD 5.

return =
mat el
mod B

o det B L Und_det 13175 mat DI75IN%ERD 5.

o 5[¥mod b 5, GF(mod) ETDIHAN %KD 5.

o NEILLDH I AEEIEIZL > TWBED, ZEBSIHEHA 2 KD LT 5752 LTk
INMTHIRERNZ £ 5 HIEDIES BIRV I WEELH 5.

o nd_det IFHEHME 7 ITARA EOLHAXTHIOTHIAGIREEHATH S, 7ILTV XL
R0 DR LD T AEEIELEN, T—2EES L OCERBEOTRIZED, — &
IZdet & D EHIZEIHTE 5.

[91] A=matrix(5,5)$

[92] v=I[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 2 T 5.
return 1) Z b
mat BRATH
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o BHATHImat DEHIFEEI (reduced row echelon form; rref) Z 5. U, TN & KT 5
T—REYANELUTET.

o JIZB,D,JK] DDV A NTH5S. Adimat Pmitnble L, TDI v Ihr &
X, B ldr 17n-r SIOFT5ITHS. D I1F8E, J IZESr, K 13RS nr ORI ML
ThH5.

o 17 —Xldmat D rref Z#L > I— R LU TW5. rref DEJ[] FULITHDADD, ZHh
AL 0 DFIRZ MV, rref DEEK[] 5I1EB Ol %, EroiED-E DL 5.

o ZDXSIATHNTHEAIE, ANITHND T v 7 BREVEEIZ, rref 120 BPE W0
BfThle e, ARV EZELHETLI E, ZORDLAN, 7S5 ETT—&
ZRHL®TWI &IZLS.

[1600] A=linalg.random_rmat(3,5,2);
[0-1-10-11
[101-10]
[11000]
[1601] L=generic_gauss_elim(A);
[ -1-11
[11]
[-117,2,L012],[341]]
Bl 21X, rref ZEHRET SEBUTIRD L5 I1cE T 5.
def my_rref(A)

{
S = size(A); M = S[0]; N = S[1];
L = generic_gauss_elim(A);
B=1L[0]; D=L[1]; J =1L[2]; K = L[3];
R = length(J); NR = N-R;
Al = matrix(M,N);
for (I =0; I <R; I++ ) {
A1[1] [J[I]] = D;
for (L = 0; L < NR; L++ ) A1[I][K[L]] = B[I][L];
}
return Al;
}
SR 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])
s AHBATH OO K 2R T 5.
linalg.compute_image (mat)

s HEBUTHOBORIEERZFHAT 5.

return AR
mat BT
vect BB~ bV

o m {70 FIDITHI %, FINXT FIVIZEDP SHENT S Z 212X D n RO~ 2 MVZEEID S5 m IR
TENRT PIVEERIANDRRE GG & A0
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e linalg.compute_kernel |FHHEI T mat DEDEKEFHT 5.

e linalg.compute_kernel D1 [[vl,posl],.. . [vlposl]] DDV A M TH5H. ZZ
T, vi IZFENRT MV, posi 1%, vi DERSALE, THROLR/NDA VT v I A %HED
B DALEZ KT . posi ITEBTERLBE I EPRILEEINS.

o I T a vvect BRE I NTLGE, FERIL[soL[[vl,posl],. . .,[vlposl]]] 7% ) A k &73
%. Z Z Tsol ldmat sol = vect Zii7=9 N7 bIV(RIEMR), DZ D IIOREETH 5.

o MEMFELIRNE D Ivect ZIGET DL LI —%2 I T.
e linalg.compute_image |FAHBATHmat DEDOHEEEZFET 5.

e linalg.compute_image D /1%, [vI,posl,histl],. .., [vl,posLhist]] DD ) Ak Tdh
5. ZZT, vi IZEENRY NV, posi 1X, vi DERDNE, TROBTR/NDA VT v 7
AZRF O DALEZ KT . posi IZRTHERD Z DRI NS, histi 1%, vi DY, mat
DIMEEDEIIMESNENERTT—XTHD. PWHZHATREINTED, 5
BT VT v 0 A RED, —IREEGORBERT. ZOT—RIZEESNEZ R
NV, LS Z ROV TV 1IZFE L.

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

[2101-11

[2-2101]1]

[21-1-1-11]

[1644] linalg.compute_kernel(A);
(f(fl10-8461,0],[[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) ;
[[[L1117,0,1)*<<0>>],[[ 0 -3 0 1,1, (1)*<<1>>+(-1)*<<0>>],
[[ 00 31,2,(=3)*x<<2>>+(=1)*<<1>>+(1)*<<0>>]]

1.1.7 linalg.minipoly_mat

linalg.minipoly_mat (mat)
o AT mat OBRNSIHAZEHT 5.

return — L IHN
mat BT

o HHBATIImat DERNZIHAZFEL, £8x O—LHZHAL LTET.

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

[ 22 -2]

[01-11]

[1-2-1]

[1683] linalg.minipoly_mat(A);

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

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

[000]
[L0O0O]
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1.1.8 linalg.jordan_canonical_form,linalg.sample_mat

linalg.jordan_canonical_form(mat)

s AEEOE AT OY a VA VIR R ETE T 5.
linalg.sample_mat(list)

s REINZY a VX UK R R O A EGE A1TA R BT 5.

return J A b
mat AEEE ST
List VENZ P VA=DE OB

e linalg.jordan_canonical_form(mat) \FHFREE /i{78Imat DY 3 )V X VEHER %
AR

o HNIE[P,[lel,s1,n1],. .. [elslnl]],defideal] £\NDEDY A NThHD. Z T, PITEMH
750, $RDBP(-1)AP B 3 )L X RN ¥ 75 5 EHIATH, [ei,si,ni] |, [ ffei,
YA ZXsi DY aNVRy 70y 7dni AN & 2ERT 5.

o —fIZ, HiFa0, ..., am DEDIIT AR EZEL. TS IFEBICIE, 5 HIEBIA
EEE L IHANDRTH S, TNoz2EHRT D ABANE LT, defideal B5-Z 615,
deflideal i3V A DV A MTH Y, FERZTH LY A ME, —MOLE LR EEH
TEHATTIVERT. FERICIE, MinT 5 2R ZHADORZ, M EBBOBERIZELD
KLUIZHDTHS.

e linalg.sample_mat(list) IZfEEIN/ZY a VX VR 2 KD & 5 75 2 £k
%. list iZ[lel,s1],. .. ,[elsl]] DIEDY A KT, [ei,sl] (LE G Hei, 41 Xsi DY a VKXV
Ty 7EKT. ALY AAXDOTaLlxrTay Zidn2H->TH &\,

-11 -2 -120 -14 -720 0 0 1]

-7 0 -13 -840 -105 -5040 0 0 1]

54 54 0 380 0 2268 -54 0 1]

102 112 16 672 0 0 ]

-9 -9 0 -63 0 -376 9 0 ]
110704210 ]

11070420 2]

811] L=linalg.jordan_canonical_form(A);
0-642 0002 2]

/M =
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N
0y

R Section 1.1.7 [linalg.minipoly_mat], p. 5
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