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EBBEE, u,u TR DERERERTH D LS.

DED |Jur]] = ||Juz|| =1DDu - u2 =0DEE, uy,us IFEREREELHD.

7 62. (1> <0> 4 B2 OERBERRETHS. L (1> L ( ! ) 5 R OEREREETHS.
0 1 2\1)v2\ 1

B 63. a,bc R % [[2a + bl| = |ja + 2b]| = 15D (2a+ b) - (a+b) = } LBBTETS. O
EF u=2a+bv=a+2bEBEL u,v I FERERERERS.

R 64. uj,us Z RZOEHREXREELT3.

1. U, Uz ‘;RQ @g,&_—tﬁé
2. z=ciuy + couy THRLE, TORTIF ||z]| = /A3 + 3 & B.

EIE 65 (RZOEHRBERER). RZOEHRERERIE u,vid, v v 3FEKANBERB L,
HB30cRDBBO>TUTDLSICHITS.

cos 0 —sin6
u = v =
sin cos

4.3 ERETTY - BT - WEMTY (BRE 6.3 Hl)

EF 66 (FnE175 - BE3ATH - FMTF). 2% 2175 A = (a Z) £$%. fz12La,b,c,d € R
C
£95.
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o ADEBITHIA%R A= (Z ;) TEDS.

o ANBERITITH D LIF'AA=A'A=FE, HEDIID L.
o ADMFMTIFITH B LIFA="ANHEDIIDL.

Bl 67. (é ?) (? é) SBEATH - HEMTHI T 5.

o [8? _Smg) BT CH B,

sinf cosf

. (1 3), (5 3) TR T8 .
3 2 3 4

FIE 68, 2 x 2778 A = |1 T2
Y1 Y2

R2DEREREETHZEERABETHS.

) T3 ADBERTHITHZ I (“"1) (“72) A
Y1 Y2

% 69. 2 x 2 DEZTINE, BB c RHBDHH>TRDEELSHIRENS.

cosf) —sinf —sinf cosf B cosf —sind 0 1
sind cos® |’ cos sinf) \sinf® cosf 10

MIMTHIDV VW E CBIFERITITHALTNZ 3 THS.

EIE 70 (FFMTHIDERITINC KL 2XFAML). 2 x 2 DXFFMTY) A ICDWVWT, H3REERM
DERTI PHH-T
tPAP = (Al 0)
0 A

EXRALTES. A, 2 BEBTHS.

BETL o ADHEMTIES EEEEIELTERTHS.
o EEENSTEHATE B I det(P) = 1 ¥ 5 3BT P a5 > T

A
tppp= ("1 7
0 A

ETEB.(L=ALTETREHLS)
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5 1T50DER -—aDIT5-
5.1 1THIDEE (BEE 1.2 )
—MDITHICEAL TEDEZEBROD L. £om x n 175

ail ai2 Tt Aln

a1 azx -+ Qo
A=

aml AAm2 - Omn

% [aij]mxn ¥ (a5) EBET B 655,

FE 72 ((THIOMEE). A BEmxniTETREE, A+ BYA- BESHEHDEL
BIFETESTS. DEDEEMICEBSIE, m x n 175

ailr a2 - Qip bin b2 -+ by

as1 a2 -+ a2, bor b2 --- bo,
A = . . . B =

aml1 am2 - Amn bml bm2 e bmn

THBDESTHDOMA+BEEA—-BZRTEDS.

a1 +bi1 ai2+bi2 - a+bin
a1 +ba1  asp+ba - asy + by
A+B= '
am1 + bml am2 + bm2 “rr Qmp T bmn
a1 —bin a2 —bi2 - ai —biy
A B— ag1 —ba1 @z —bao - ag, — by,
Gm1 —bm1 am2 —bm2 -+ Gmn — bmn
1 -2 8 -2 5 1
5 73. A= ,B= £93.
2 5 -1 3 -1 2

covzarp=( 13N a2 7 T)<wsns.
5 4 1 -1 6 =3

%74A=(ié>¢%:@ éi)t?a.:@t3A+Bm@ﬁE5th%én@u

il 75 (TOM ZDHE). A, BZ1TH 9§ 3.

e A+t B=DB4 A.
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o A0 =A (112L O I3B1TH).
e (A+B)+C=A+(B+C).

E&E 76 (THDRAT—E). THADEcDRNS—BEERDZ cBEITDLTEDS.

ail ai2 Ain
L a1 a2 - a9, . _
DEDmxniTHA=| | o , L, cZBET2 (cZANT—HMH
aml AaAm2 " Omn

R)EE ADAECAERTEDB.

caill Ccai12 s CQ1p

Cca921 can? s CAaon
cA =

Cam1 CAm2 -  Chmn

WJ77.A=(1 ~ 8),023 £53. :@zscA:(S 0 24) <5%.
2 5 -1 6 15 -3
Bl 78. A= (i ;), c=-1¢9%. COLEcA= <_2 _1> THD.

i 79 (TR A Z—BEDOME). AZ179), 0, b ZHET 3.

e 0A =0 (2L O IZFE1TF).

o 1A= A

o (—1)A%Z -ALECILILTBLE, A+ (—A)=0.
o (ab)A = a(bA).

THDBHRERICERTS. 11 LEICTET S LIFES L.

E#& 80 (1T91DH). m x n175 A = [aijlmxn En X UTH B = [bjplnx €T 5. TDEE
AYX BOBEABIEm x 1179T, ROXTERINS.

n

AB = [Ciplmxi & LTEEE, cip = ainbig + ainbog + -+ + Ginbpk = 3 _ aijbjp-
=1

DED AB D (i,k) BRSNS (ain, aiz, .-, ain) & (bik, bak, .., bui) EORETH .

5
1@J81.A:(1 2 3),3: 7| v¥3.
2
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AlF1 x 31T T BIE3 x 11T9RDT, 79 DB AB N 1 x 1 1T LTEETE

AB:(1 2 3) :<1><5+2><7+3><2):<5~|—14+6>=(25).

N 3 Ot

AlF2x 29THIT BIF 2 x 1{TAARDT, THDOE ABH 2 x 1fTHE LTEERTE

2 2\ (5\ [2x5+2x1) [12
4 3)\1) \4xs5+3x1) \23/°

5] 83. A = (2 3) = (5 ) £93.
Al 2x21T5IT BIE2 x 217D T, 179DFE ABH' 2 x 2175 LTERTE,

C (2x5+3x2 2x2+3x3\ (16 13
\1x54+4x2 1x2+4x3) \13 14)°

AB =

i3 ) ore
<

F-BIE2x 2179 T AIZ 2 x29T8H DT, 175DFE BAD 2 x 2175 L TEERTE,

BA— 5 2 2 3 _ 12 23‘
2 3 1 4 7 18
2 1 =3

1@J84.A_<1 >,B—<8 75 2) r¥3.
5 2

AlF2x 3177 T BIX1 x4175ITH B DT, 175IDTRE AB IFER SN

fied 85 ({T9IDBEDME). A, B,C #2177 T 5.

« AO=0=0A4 (r;r:‘ Lo Latf*iﬁ@u)
o (AB)C = A(BC).

R 86 (TTHIDEBEDMHE). A, B,C #1750 L, a,b ZHE T 3.

o a(AB) = (aA)B

e a(A+ B) =aA+aB.
o (a+D)A=aA+DA.

o A(B+C)=AB+ AC.
e (A+B)C = AC + BC.
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6 EII—XAEADITEAREMICLZHESTH
6.1 1TEARZTR - @t (BRE 2.1, 2.2 )

E&R 87 (EFR). TAICEVT, TNENDITORMICIHENS 0 THEVLHKDZEMI L
Ww>.

| 88.

o o O =
w o O N
O O Ut W

DERDISFEDHDTHS.

T 89 (HHTE). 175 A HORD 4 DOREEBLTLE, A BBKHATIE LS.

CERHSRIEETI.

C ERREFEDIE, EDEHDERSETHO.
BRIOFNCATLIEE, ERAIFTAICH B.

CETOFEAD 0 THBTIZOUNDEZETITEID TAICHS.

S

Bl 90. UTFDITFIEE THENRITITH S.
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0 01 00011 017 —40 1
0 00 00000 000 0 1 3

E&E 91 ((1T) BEXER). RO 3 DDOER = (1T) BRELLES.

L 1 D201T7=ED (#018) 5.
2. 2DDITEANEZS.
3. 1 DDITICHDITOAENZINR 3.

) 92. (1 f ‘f’) HTEAEE TS L TRO& S BT EEZ Cr H T30

1 2 -3 @+ (-1) 1 2 -3 @ x (1) 1 2 -3 @—s—@;(—l) 10 5'
11 1 0 -1 4 01 —4 01 —4

EIE 93 (BHfk). ERDIT A IZEAXERZRDE L TENTII B 2R3 hHTES.
FREDLSBEITH BIZ—RICEES. COLSIC (1T) BXELZED IR L THNT

TT@+® x (=1)1 & TF5D 2TRIC1TED (1) f5%2Mz 3] 2BHKELTVS.
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FZFEEAXBILT DV, F5NTENITY B %*ADBKEEWS.

102 1
o4 [2 1 1 0| ZEAERTHUETZLRODEEDTHS.
0110
1021 10 2 1 10 2 1
o1 1 ol @ xea | 5 | @ @xen |
0110 01 1 0 00 4 2
10 2 1 100 0 100 0
3 - 1
%2 01 -3 -2 ®@;%(3l) 01 0 _% %2 01 0 _%
00 2 1 R g0 2 1 001 1

FE 95 (B (S5>7)). AZITHEL, B%E ADQBHILE T 3. rank(A) % B OBAY k
LTHEWMTOER Y LA DR (5> 2) LI,

rank(A) (FERMEDAFICESTICEFT M THSD. £ A%Z mxnfTHE T3 L rank(4) <
min(m,n) TH 3.

0130 2

Fl96. A=10 0 0 1 1| &35, THIIBURITIITHDERY MILTHEWTOREEIZL 2
00000

BETH3. £-T rank(A)—

101 4
B=|0 17 =4 0 1| 93, CNIIBHURTIITHDERY MILTHWTOEE
000 O 1 3
IZ3METHS. &>7Trank(B) = 3.

i 97. (1 f f’) BHEICED ((1) (1) 5) ICEfIESNB O TR (5>0) 132 TH 5.

—4
10 2 1 00 0

Blog. |2 1 1 of FFE@ICED |0 1 0 —3|. ICEKESNZOTHER(Z>7) 183
0110 001 %

THs.
000 2 3 2 01200 -1

B 99. 10 36 -9 —4 7[00 010 —2|. I CEAKEEINZOTREE(Z>7)
0 2 4 —6 —4 2 00001 2

T3 TH5.
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6.2 EIL 1 XRAREANDREITI - IWAREITH (BHE 2.3 )

EE 100 (REITY), ILAREITY). m BORH 54 n BEGET 1 AR

a1ry + apre + - A+ aT, = b
aziry +  apry + - 4+ awT, = 1?.2 LT
am1T1 + am2r2 + 0+ AmaTn = by
ail a2 - Qip 71 by
P RIS P Eo O L P
aml Am2 - 0mn T b

ail a2 al, b1

as1 a2 -+ Az, bo —— . 5 L _
[A:b] = : . , C | ZEIL 1 RAERXOILAREITI W S.

Aml Om2 "' Gmn bm

CNUCE D EDEI 1 XARERXIT Az =b TS,

e oz | 2 3y = 7 _ L 2 3
) 101. Eul«kjﬁifﬁ{ vt 4y 0 IZDWT, FREITIIE A = (1 4) T, ILAREK
X — Yy = —
ﬁﬁ']tzt[A:b]:(Q 5 7) 5%,
1 -4 9
3r1 — 219 4+ w3 + 4dxy = 7
Bl 102. E#EIT 1 WARER { 2y — 3z3 + x4 = 5 ICDWT,
2c1 — x2 + 9zx3 =0
3 —2 1 4 3 —2 1 47
REITINEA=]1 0 -3 1| T, BARFEHITHE[A:b)=(1 0 -3 1 5| TH3.
2 -1 9 0 2 -1 9 00

6.3 EI—XARERADETH -HEHLE
BIL1RAEIN Az = b DRI N (BTL LA - AV RDBER).

FIE 1. BIAER Az — b A SIARIATII [A - b £1E3.
FIE 2. FAFRKITI (A - b & (1T) BABH CHOLT 3. BOLINELO%E[C: d &
33
FIE3. BUAER Cr — dE L. CHIBNEDREPTUVHICE>TWNS.
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r1 + 4dxy =
(F%). FlE@BD P> TWL<.

B 103. &I 1 KAER {”””1 T2 = i%ﬁ@w.

FIE 1. EITARROIEAGEATING (A : b] = (; i i TH3.
— e 1 2 2
FIE2. ChEBLTZL[C: d = (0 . 0) LB,

Fg3. EUAER Ce = dEEL. oibﬁﬁ?ﬁ%:‘cﬁ{xl T2 = iu<. ) AR

L

0$1 + 03:2 =
1 = 2—2c¢
To =

C2

(c2 IERER) tB5.

2

xI9 0

comomarcLz () - () (2)vem vacceens.

Bl 104, BT 1 ERRR L T2 i%ﬁ@w.

1 + 4dry =

(F). FIBED P >TLL.

_ 1 2 2
FIE 1. B AERDILKFREKITIIE[A:b] = A 5) THhD.
- v 1 2 0
Flg2. Cnz@GRtdde[C:d) = (0 0 1) ERB.
N o N a 1 + 2x9 = 0
FIE3. BiaAREXCe=dix <. DEDEIAHRER ze<. LrLBL
Oxry + Oz = 1
EHRHNL, 2TTEDRANS 0=1%hD, DEDRBRIIFEELRL.
T — 29 + 314 =2
) 105. FEIL 1 XBFERX S o1 — 220 + a3 + 224 + x5 =2 ZREIT
207 — 4z + 3 + dry + 225 =5

(F). FIBED P >TLL.

1 =2 0 3 0 2
FIE 1. BKRBRBITINE[A:b]=]1 —2 1 2 2| TH3
2 -4 15 5

1
2
1 =20 3 0 2
Flg2. INZEAZRTENELTZ L [C:d] = (0 0 1 -1 0 1| &%&3.

FIE3. FirAER Ce=dZzr <. DFEDHEILARER

1 — 2% + 34 =2

r3 — T4 =-1
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r1 = 2+42co— 3¢y
Tro9 = C
ZEE BRI a3 = —14cy (co,cq IFEBTER) %53,
Ty = C4
T = 1
T 2 2 -3
To 0 1 0
BBOEZTHELT |ag| =] -1 +s|o|+t] 1 |(s,teR) EELZLHDHD
T4 0 0 1
xT5 0 0
T — 3 — 2z5 =1
f 106. 3T 1 RATER v T T ey
-1 + 23 + x4 + x5 =3
201 4+ T2 — T3 — 3x5 =1
(7). FIEB@b»>TW<.
1 0 -1 0 -2 1
g mAmgFE A0 =] L 0 Y T s,
-10 1 1 1 3
2 1 -1 0 -3 1
10 -1 0 -2 0
- S 01 1 0 1 0
FIE2. ChEEATHCEHLT L [C:d = LB,
00 0 1 —-10
00 0 0 0 1
FIE 3. EIIAER Cx=dZ <. DEDHEIAER
T — 3 — 25 =0
T2 + I3 + x5 =0
T4 — xT5 =

Ory; + O0x2 4+ Oz3 4+ Ozy + Ox5 =1

ze. bLEMDNIE, 41TEORDS 0=17%%, DEDRIFELEL.

[ EIE 107, FEiL 1 RAERER Az = b BEZHD & rank([A : b]) = rank(A). ]

HE 108. EIEL I XARRE OV I VI THELLED, BETBLE - HORDBEEEIC
SOoTREFT. REICH+TEVWLEY—XTD—REZUTOR—LR—STRBZENTEETE

e Gauss-Jordan DI H LEL. EI—RAEXDREETAH
https://drkenl215.hatenablog.com/entry/2019/03/20/202800

SESHILDSERR%Z T 3MRICH CDR— LR—SZBEICTE TWEREEELE.
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7 nXRIEHFTYIDOIER

UTRDENS 8 E TR o1 2 REATHIOERE 3 RP—RRTTICHIET 5L EEXS. CO
BEOREELTERTZ0RBELVOT, LD HATOEETONEEERT 5 v 2 BT 5.

7.1 IERNTH -n RIEFITIDHE-(BHE 2.4 H))

EE 109. A%Z n REATHICTS. 3179 BHH>T
AB=BA=E,

ERBEEBE ADEFTHEVWWB = A" eh<.
175 ADEITF A 2FHFDE, AFERNTIIE VWS (ARERITHB EDHLD).

a

5 110. 2 RIEASTTH) A = ( Z) ICDWTad —be # 0B 51X, AIFETHRIFS

IR B A A A
A= (D) BB,

Cc

1512 A FIERITIITH 3.

FIE 111. AZ n REFTIIEC T B E, LULTFIEEE.

1. rank(A) =n
2. ADEKIEIF E, THS.
b1

b
3. EBEDb= | | IconT, ET—RAER Az = bi3IE—DDRESD.

br,
4. Az =0 DfEIEx =0IZfRS.
5. A IXIERATHI.
6. A DTTHIT det(A) I& 0 TIFARW ((TFIRICEAL TIF 2 BE).

ADEATIITHZ L E, FRDOICDOWVWT Az = b IETlE—D D x = A 1b ZHD.

EIE 112. A%Z n REATTIIEL, n x 2n 175 [A: B, OEKMED [E, : Bl £ 83T 3.
CDEE AIFEAITTYIT, B3 A DFETHTHS.

COEBICEDBEHLEZAVWTHEITIZRZEHTES.

1 21
Bl 113. A=12 3 1| DFETHEKRDK.
1 2 2
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1 21100

(fR). [A:E3)=1[2 3 1 0 1 0] Z# (1) EXZEEZRHAVWTEHNLT S &,
1 22001

100 -4 2 1 -4 2 1

01 0 3 -1 —1|&h3 oTADHETIINZ| 3 -1 —1| TH3.

001 -1 0 1 1 0 1

7.2 175 -3 RIEHITFDITFIR-(HEE 3.2, 3.3 H)
n REFATHOFHRIBEL VWO T, SEIE 3 x 3THOTIXOHEERT 3.

ailp a2 ais
EFE 114 B REATHDITIR). 3 x31TF A = | as; ax ax | ICD2WT, £DI1T7)

a3l as2 as3

NZRTEDHD.

det(A) = 011022033 + 012023031 + Q13021032 — 11023032 — Q13022031 — 412021033

I8 115. A, B% 3REATICTS. CDEZTRMEDIID

det(AB) = (det(A))(det(B)) = det(BA)

% 116. A, B % 3 RIEEATTHIC T 3.

1. det(A) #0 THB LI ADERTH S & L FEHE.
2. AB = E3 5 5\%, AIZIERIT B i$ A DBfTFITH 3.

7.3 BNT MILZER -3 RTDIHFE-(BRE 4.1-4.4 )

UTFBEDAHABZ 3XTICILERTZ I EEZZD. IFIFETORBM 3IXTOBEICHERINS.
R *ZBOEEC L,
R® = {(z,y, 2)|z,y, 2 IFRE }

£33 DED R IEEREZHSDT.

EE 117, u = (21,91, 21),v = (T2,2,23) €ER?, a e RICDWVWTH, &, RH>—F, WE,
EX (/L) ERTEDS.

e 0 ZERI ML, DFED (0,0,0) e R3 T 3.
o Ml u+v=(x1+x2,y1 + Y2, 21 + 22).

o Eu—v= (1 —T2,y1 — Y2,21 — 22)-

o ANT—18 au = (ax1,ay1, az).
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o BEYABR u-v=m22+11y2 + 2122. (u,v) LELHZELHS.
o BT (VILL) |lul| = Vu-u =2+ y? + 22

E&E 118 (—RMIL - —RIKE « —XKES - BE). ui,...,u, eR3 LT3,

o ul,...,u, W—MMIITHB L, T+ +epu, =085 =--=¢,=0
Y4B C¥. CCTOREARTRIL, DD (0,0,0) cR3DILETS
o u, ..., u, M—REBTHBIF, — I THEWVWCE. DFDceyi=---=¢, =0

NDci,....cn ERDB LT, crur + - +cou, =08R3B L.
e v=ciu+ - Fcpu, EMIBEF vidug,...,u, D=XESTNMTBEWVS.
o ul,...,u, ERPHBAD2IFBGZFI-TEE, RROEETHZ WS,

1. wi,...,u, B'—2HIT.
2. FED v eR3ICDVWT, HBci,...,cn eRDBBoOTv=ciui + - +chu, &

M3
T T2 T3
EIH:_EE 119. 1. up = Yy |, U2 = Y2 us = Y3 (\:.3_5 Cd)c‘:i“f?ﬁw) 3 %ﬁ:ulﬁ
zZ1 Z9 z3
ETH3.

o wuy, U, uz W —RIRIT
o u,us,u3 IEREDEETHS.
ry T2 X3
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21 22 23
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DWTuy,...,u, € R3II—XRBTH 3.
3. ul,...,up ERPHBRDEELRSIEnN=3TH3.

HHEB3AR? CRERRIC T—RMIASIFEE] IO LAV, u #0851 uwld—XKMIIT
H3H, R DEETIFAL

7.4 nRTZEFEDHE (BRE 4.1-4.4 8)

E&E 120 (n RITER - RIT).
R™ = {(a17a25 cee 7an)|a1,a2, e, Qp L;;&}

93 RPOEEZ uy,...,u, £33, COm%ZR* DXV dimR® & H<.
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EE 121. dmR" = n THZ. BICRTEIEEOWMDAICLSTRIZETHS.
Flou,...,up e RPICDVWTRD 3REGIIFHETH B.

o wuy,...,u, BN—2ir
e up,...,up ITR"ODEETHS.
o det(uy...,u,) #0 (B n REAFTHOITHKZRT.)
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ERBBEE, ASHALAIEEE LS.
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111
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00 4
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RE 126. uy,u, u3z ISR DEREREEC T 3.

1. wi,us,uz IR DEETHS.
2. T =cu + Uy + csus THREE, TORTIF ||z]| = /] + 5+ 5 EBB.

7.7 ERETTY - BT - WEMTE -3 RITDIHFE-(BEFE 6.3 HI)

a b c
T 127 (BE1TY) - BXRTY - WIMTA). 3x 3179 A= |d e f|&95. fiZLe
g h i
TEHTHB T 3.
a d g
o ADELETY!'AZ!A=|b e h| TEDHS.
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o ANBERITITH D LIF'AA=A'A=E;HEDIID L.
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