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biuy + kous + -+ ku, =0
HH S EEUSRVHE, TEETRAR 4,,i=1,2,,m TURBRENE v, vy, v3,,
v, REPEH S B

up = cnvp tocpuz ot Cyavy,

My = cqv tcpvrt ot ooavy,

Um = Cp1™ + Cm2U2 + oo CmnUy
*Eﬁ'*:.b{-t/\- klul +k2u2+ et kmum =0;?ﬁﬂ'ﬁ§‘¥u n /I\jj‘ﬂm /‘r’ik%ugkl?st”' lkm Eé'

FRABHE.BY oo, TEFEKFBAFTETFALE AL FHEEE £, k2, by A2
X 0,08

kyuy + kauy + o + kpu, =0

T2 5= luhuz,us,'“,ﬂm}%*ﬂ;&m-

EX3.10

WV REE N 2 HRMTH. MERE » TRUETRWENRE v, va, vs,o, 0 TER
V .

uERE
HEWMH L(S)=V.HALS R VTR, BNEELH VEL(SWTE B v
EVH . EDVHNEEERFL3IFHE v, v, v, vs,, v, BRAXRE. BHAFEH
B’ cy,00,03,0 .6, TER
cv+ v+ vyt ozvzt o e, =0 (c #0)
E O ¢
v = (=~cy/c)vy+{- ca/c)va + -+ (- ¢, /0,

BHiE, v L{S), il V=L(8S).

xXL3.11

WV R SENEESE. WMEEERZE Vs TMaOBNES= v, v, 03,0, 0]
RV EE.
iERB

Egﬁ%% S= {UlsUZ'!UB.!""UnE%ﬁﬁ%xB@—ﬁu% S %*E*%pﬁm v FP:E_/J\E
HRuBHRKBAEG ZRH—T n -1 MHEMNELR— o BSE XA, FUE
S REHETLRH.
xX312

HHEEE V EAREM. BREHEMTCENEAE.
iEfH

' S= *vI!UZQUB!'..)vn}—!ﬁ U= W]sﬂz,m,“'yumfﬂﬁﬁ?ﬁ] \'s H‘JW/I\EEH$§;
3.9,

(DR SBEVHEMUBRVEERE, N m<n;
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OH-FTE. MR UBRVHARENS BVHEXRE, W nsm.
Bk n=m XIER T HEEHN TR DELAR.
XX 3.13

B’ S=1lv,ug,vs, 0,0, BREHTE VEE N VAREI AR w EBE—HERRS
FILRIAHAR.
- iFRR

BiRME w TUAFRRRN T RRIOR v, v, 03,0, v, HEAERE AFEFE
ﬁg Cl1e€2y €327 40y 5d1!d2?d39"'!dn !ﬁi%

w = vy teruy + o ooy,

w = divy +dyvy + 0+ du,
vyt ey + oo = divy tdyvr o+ duyuy

(ci—dp)vy+ (es~dr}vr + (e3—dyyvs+ -+ (¢, —d,)v, =0
mﬁ% = }'U],'UQ,'U}!.}"'«)“;,[EE»WE UV T2:s U3, s Uy Eﬁ]ﬂi%%mﬁﬁﬁ Cy =d1,
cr=dy,c3=ds, e, =d, B, FE w LRI TEHBRTENREHS.

EENTERSTI=EE(RX 3.06)

|k 3.14

m X n $BFE A NITERSH 274 ER” SP™ 89T %0,

B EITERABEEMERATE R, RITE
;WL 3.15

m X n HBEA WHBEHEE 0 TR A BiITSENE.
HEXL3.16

m X n A WITERE S5 EE RSN X PAEMBOE U HEM A KR,
}ERA

W ri=lan.an, -, an BEEA KRBT, i =12, -, m. it BRIMBRTS A EE
j&] P ﬁﬁmﬁ v = (bt'l’biz"“ *bin) 54 =1929°"9P Eﬁ?lﬁjﬂgﬁ T’E A ﬁ@ﬁﬁﬂﬁlﬁ?]ﬁ

o, RBES, FTEXMEDN i BB ri=cavytepua+ 4 e, B j=1,2,,
n, RITE

ay; = cpbyy +opby + o+ ciphyyy

ay = Czlb” + szsz + o+ CZpbpj?

Qi = Cmib1; + Cpabaj + o F Copby

AR FEER A MBFREE N = (cu,c,em), i=1,2,, p B p FIMIKH
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Hea B dim(PZED<dm(GT230E) . B0, RAVET LUHEH dim(F7258)) < dim( 5 2=
6. F&,m X n A M1TF5518) 55|25 [8) 4 R R4S
¥EIL3.17

nXnBEA EEFRHYHALLY rank(A)=n.
1ERH

B ARIEFRNSHASIERA BTSN TRAMER, SENY A H» MEXFT,
MHEANY rank(A)=n.
XL 318

BARmX»2EENAz=b Bn THBr T RABHEEFEE WHABEEEY
HAL S EREAR rank[ A0 IS FEXKGEEARE rank[ A ].
Nl

TR Ar=0 AMYH{RYTIEE, BT A BFIZS0E. X, MR HE s MADER

A RS9, N FE R A B R £ BOE . IR R 04, W R BB R AR S TSR B B
RAEH.



WX AYER

FWNegeyx HNRZTE

HEBR(FAR/AR)IER

W3k4.1
Wou,v 5w BZF PEZAEEN 2 ZERE. WT IR
l.usv=vu
2oaru=208 v u=0Y4HMNY «=0.
3. (ku) v=u(kv)=k{u-v)
du{vtw)=uvtuw
WEHA
Wou=lu,uulv=lvn o005 w=lo, weo w, JRBR PHZAH
& T2.F PRI
Lhurv=wvytusve o tup, =g tvgust Yo, =veu
Doucu=wguytusust o+ gy = Cuy )+ (ug )+ o+ (0, 20, «=[0,0,---,0]

REMRE.

3.
(bu) » v= [huhus, " kuy ) * (v, v3,, 0 )
= (kuy)og + (kug) vy + o + (ku, v,
= i (kuy) + ua(boy) + o0 + u,(ku,)
= u-(kv) = k{ujv, + wavs + -+ uyv,) = k(e v)
4.

v+ w= [ul,uzs‘",un] : [vl ‘tw, v towe,tt u, t wn]
= u{v + w )+ ur{vs+ wy) + o+ u, (v, + w,)
= wyp t gy T odpur Towy o owv, +ouwy,
= wvy tupuy o b w, tugwy toupwy oo oy,

=wu*v+u-w
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L 4. 2(Cauchy-Schwartz A ER,)

e FoRE PRENEE MTRARERE: wvI<lal Mol ,HPplol
FRER v BERGKE BEH) FYU0BEEN R REHHECH.
WERR

MEREP—ITmEBRRS —THENEER, FS A, BAEFATENRE. RiZmREIE
TR e B— ML WERR w=au+ov. BAAIH w- w20, X FH

a?(u s u)+2a(u-v)+(v- )20,
A ENRE o B RAEE B AR o KEMSRER, HHX
4(ee » v) —du > w)(v - v) <K 0.

RMBEH | urvl<lull ol

FX43(=ZATER)
By 5o B2 PRBAHE, MTHAREXRL: laroI<hull + ol . HSR
SREFT R B REL R,
iEH
B REEER & Cauchy-Schwartz T8 X, H
Nu+ol?=C(u+o) e (u+tv)={u-u)+2(u-v)+(v+uv)
K Huff?+2lall Mol + foll?

=(ull + Nel)H?
BT HEFEHFEHAFL.

EXELE Gram-Schmidt 13178
¥ 4.4

A& o ERE e EREZREICH proje, B proj,w = (H)u g, v - projv 5
n IE3E.
ERA

RITRE\RIE « 5 v — proj,v F2. R XEA @B AT

u-(v~pr0juv)=u-v—(::::)u-u=u'v—*u-uz'l]

EX4.5
WMRE S={vy, v, v, | BEMESA VHESE, WEMEE € VA[LUER
v=F{v- U|)‘v1 + (v - vz)vz + o+ (s 'v,,)v,,
uE R
A v, v, | JERRE, FRENEE «€ VIR S

v = vy toavr toyvy + o+ oo,

Eﬁ%ivltvzr'"rvniﬁmﬁ%a%ﬁ 'U,-"u=c;(vi‘vj)'-:c,;.ﬂﬁﬁf%?mﬁ ‘Uﬁ”fjﬁﬂ']
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v={(vrvdv +(vevdut + (v-v)u,

®X 4.6

MR S={vy, vz, v, | REIERM P E 60 B4 032 T8 W& S Besit
TR,
UEEA

B S TR S e v, + cavzteyvst ot e, =08 i=1,2,,0, B

v * (1o + cavg F cava + o + cu,) = 0

EARBEREEERN, TR (v 0) =058, W& i, ¢ =0, XA T R EEEH
FXH.
WL 4.7

BE S=lo, v, v, BRMUESHE VR WML SHEAMEERXR

1 e

v ) 2
O=lup,uz,,u, BAERE u1=m,wz=m—projulﬁzﬁﬁ uz=m,“',—ﬂiﬁb

. . . Wy
Uy = Uy — plqu“_l Up = pm.’undz'un -t pm]ulvn; Up = m
;]
RER | RELFIR. up 7 o ENEXHEISBAR w, 5 o, 35 X, | uy,uzl
REZEHHATR. RERNWES 3 BB ws, BY «, M u, BEE L. (B

W= v3 _'pmjuz'% - iju] 35 wy M ou, ERIEATH . R, 8 Uy, uy, us | T IEEHAY
A3 LR, BEEX T REPAEE S WG TR, WE R ERESBNETE.

IEXAIERES QR-9B (R 4.4)

W3 4.8
SEEMERER A, FHMERBRY .
* A BFRTIER— M IECE.
A RBTFZAEHA 1= AT,
sdet{A)=+18-1.
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SETHRRBOERXS.1)
BT, 5 T, REIMEXERMEE U BREZEE V NREETHR. XEERaONS
BEBETLIES R
(Ty+ T (u)y = T(w) + Talu), (Tw)) = T {w)
MHEER U i u SHHEC.

WL 5.1

BT UV, T UVET;: UV EBELAIRESRA U FRHE=R V ARNEA
SRtEA e TP RR S -

* T+ Ty=T2+ T

. (T1+ Ts)+ T3= T+ (T, + Tg.)

s T +0=0+T =T, EFORT U PFITmERNIV P 0 KT

* Ty +(-T,)=0,

s (T +Ty)=cT+ T,

s(cy+ex)T =c¢; T+ e T

«1-T,=T,.

®’Ls5.2

W T: U~V BMNEEESE U PR V AREES®R, B TO) =00, mE TR
ST, MER UNETERSV BT TE. XM REE AR,
1EBR

¥ T REWAR, TWO)=TO+0)=T(0) + T(0).3Z#H TO)=0.

WT W=V 5T, VW BHENEHTEW BV SNV EW BB
SHEBRNES T T, AN VEIVEXHN
(Tl @ Tz)('v) = TI(TQ(‘U))



FEshiesf 231

Wi S5.3
BB E A RBETR,

i
MR T WV 5T, VW B RMERETR W 2V SNV B W BRI RNE
2,03 VAEEHR R, 5 o, REEHIER -« 56,
(Ty° T3} avy + bvy) = T Tylav, + buy))
HA T, REHMTH, TR
(T« To)lavy + buy) = Ti(aTz(v) + 6T2(v,))

BN T, REHETSR, TR

(T« Ty)av; + buy) =aT(Ty(vy)) + 6T (Ty(w;))

=aq(T; T)(v) + (T, > T3)(vy)

BaREM TN

SZUTBRNZERORX 5.1 5RXS.2)

¥Xs5.4
WT: U=V BRETE ¥ B={uy uy,,u, BT HE U SR,
1.T# U LMERAEEREB FHERRE.
24T Cuy), TCus), o, T(u, )t range( TYRIIE S B AN Y ker( T) = {0].
iEfH
1L.BY T(u)BEX M8 i=1,2,,n. TiHIABERESE B KWITHKRTEH S,
u=ajuy Ftayuyt-—+ a,,u,,.:l:% T(u)MR2WET.
2RI T (o), Tluz) s, Tay ) AR, range( T) . RATRERIEX P E R &M
Exw. &
ayT(uy) + a; T(uz) + - + a,T(u,) = 0.
HA TRENTE, FR T(aiuy tarus+ - +au,) =0, 9K a u,; +tayu, + -+ a,u, 1
ker(T)H. RE ker( T) = {0} BB ayuy +azus+ o +au, =0.HAEEE v, uyy o, u,l
BE, T2 a1=62=“‘=an=0-ﬁ:1¢,§[T(ul)sT(ﬂz),”’rT(ﬂﬂ)}%%ﬁﬁ%mﬂmﬁ
range( THWIE .
ME uCker( T)RIEF R, I
0 =T(u) = T(au, + azuz + ** + a,u,)
=aq,T(u,)} +axT(uy) + -+ a,T(u,)
BAE T(uy), TCuz), o, T(u, )1 range( TR, FR ay=a, = =4,=0. Alt,
ker( T)ANBEE S EFHIET T, Mker( T) = {01

PEL55
W T: U~V ERENFE. TRETHIREIFAE.
a.ker(T)RE URF=E.
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b. range( T2 V BIF=[4].
WERA

a FITRBERA ker( T)EMETRERETREAHN. MED) ker{ T)E U WS T
£.HEHAEET OO A R 5w, B kee( T)WEFEERSTE, M T(u)) =0k
T(u2)=0. BN T BEWEE, T(uy+ up) =T(u) + T(uy)=0. FEE, MR c BRIEEH
BB M T(u)=cT{u) =038, u;+u; 5 cuy BF ker{ T). B, ker( T & U 8F
=S JH].

b. RITREUEH range( T)EME ST T HA K. WD) range( TR V RIS FE,
BAEEE 0CAHAD. IR v 5 vy & range( T MT BTN TTE , UHEE U P, 5
uz B858 T(u)=v § T(uy) = v, . BN T REWTH, FTLL

T{u; + uz) = T(Hl) + {up) = v + V2
B, R c BEENEE, N T(cu) =cT(uy)=coy. B, vy + v 5§ cv; BT range
(T). B, range( T) & V #9F537E.

LS o(HMTER)

B’ T: U~V B N

dim{ker( T}) + dim{range{ T)) = dim(U)

WERH

B B=1uy,uzs s un B UBIE. WUR ker(T) = {0}, MBEX 5.4 SHBIT(u)),
T{uz),*, T(u, )t 7 range( TYROE. X, BT, K

dim(ker(T)) = 0, dim{range(T)) = dim(U) = »

HEBRE dm(ker(TH =m. WR m=n,Wker(T)= U, MK T RBTH, Bl
range(T) = {0} . BEBEEE I<m<n. ¥ B =lupur, -, u, | Bk ( TR MER
MBIETE Ty =T (e 1) T(ttgaz) o, Ty ) range( T B, MR T . HAR

THER T, & range(T). ¥ v€ range(T) , MFEHE «€ U HB T(x)=v. BN B £
gW=h U MNE, TR

u = ajuytarux ot F Qg A lae ¥ o0t agu,
3F
v =T(u) = T(ajug + aguo + " + Gty + Qmsitimss + = + antty)
=a;T(uy) + a TCug) + - + @, Tlu,) + i1 T tmar) + 0 + a,T(u,)
= a1 T (ttpey) + ' + a,T(u,).
R T SR range(T) . 8 T\ BRAMTXM, X EE S

am+lT(um+l) o anT(un) =0

S
T(amsittper + 0 + au,) = 0
Fe T T2
Quilthmry + o + auu, € ker(T)
XHE

Ametlimel * 70" F Qe = @t + aztiz + ' + Ao Uy-] T Gl
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BATH

—apHy T AUy T T AUl T Gl b Qp Uy T T @, = 0
HHBRERUME TR =a,==q,=0.XEIEHTE T, & range( T)BIEE. X4,
dim{ker( T)) + dim{range( T}) = dim{ U).

BWXs.7

LY T. UV B 1-1 YHNY ker(T) = 10].
WERA

FHEEBI# oy, 1, € U, T, ) =TGp) =Ty — u2) =0Fu; — s €ker( T)=u = u;.
EX58

X T:U—~U REETS. WTFIHES60.

« ker( T) = 10].

s TRI1-1M.

o T FIFE4E.

SUETHRMEBERTORXS.3)

MR URRMZTE, BN E=le, e, e, , MEBHRE € U ATLIME—HER
u=ujeturert o+ ue, MR o ABFEE BB, CR ug, Blu w0 u, )
FEs5.9

WT: U~V ZENEHESH U fIRESE V AREETHR, UMV BESI A
E=le,er, e, G E1=Isy,s0, 5, AN TRERFEE m X n EFA BTFEHET.
UEFRH

Wu BRUPHEENE HYTEE ERBERue={u u2, 0 u, B

u = wje; tuze; ot e,
il

T(u) = TCujep + uzey + =+ + ugen) = g T(ey) + u2T(e) + - + u,T(e,)

MEEN Tle;),i=1,2, 0, V HRTLIM—HEIT. 3XH,
Tley) = ansy tansy + - + Gy1sy,

T(e2) = anps) + anss + = + a5,

T(e,) = ai 1 + azasz + *** + ApueSim
BETER m < n 5B, KPR E & T(e, )M TR E, ASBIRE  FI(i=1,2, -, )&
[agis@risyam ) XEKEER T BIERE.

EREHR(RX 5.4)

BEs5.10
R U BRBENREEE, REHNNMAFBE E=le, el 5 S=s, 5,18 u
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RU PR, KN TFEE S SHBIRAHER up 5 us. NXELFEER us=Pur A
% HAPEEE P AR AR e ]s, i =1,2,,n HR,BAE E B S TR
iEfs
¥ EMBIRRADALES E—FRR K5,
e1= anpsy fayszt ot oans,

e3= aps; v ansy bt anrs,

€= Q151 T Az,S2 F T Qs
W BUBPHEEES =100, .c, 1B
u = cye; Hegext ot oo,
TR
u =cilapsy+ o+ ansa) ¥ calaps) + 0t anes,) + o F calarsy 0t aus,)
=(cran + - *cat)sit {epaa + o+ Gan sy + o+ (i@ + 0+ Clnn ) S,
S, B u T TES MR us FF Pue, AR PR H(i =12, ,n) Hlay,an,
g AR

®ES 11

EZS1I0MMEERRSHEREMRP ETNHFAPHERQ,. Q BFAMES &
HEE WTRIERE.
N3z

By RUSTHEENRR HENTEESS #9852 RBus HSus. P 5Q 47E
RMEEPES ENES BIEE WITRERE. TR us= Pup B up= Qus. iZH us= PQus
Y up=QPur At PQ=QP=1I,, 1 I, BRBOIERE. BHik, P ErTwia).
WL 5.12

/T U-UREHER, U BRESH, BEBITTITRANE E={e, 2,0, 6,1 5
S=1s1,50, 5, R ARTHAMNTEE WEFERTRMB BT HMTES WERSER,
BPRAES BIRE KEBRER, M A=PBP .
UERH

HuBUPHIEERBR, AN TEE 5SS BEESMNR e S us, FAENH
up=PufABE. N B T(u)MHNTEE S5SHLRIPNEA S Bus, HH@ T

A up = PB ugiBk . iX B8 Aup = PBP lup. B RBHEERE RAT up PR o B,
FRA=PBP L.



BAEESHIERRAERGRX 6.1)

WLo.1

BA R n B UBMET A BIEEL KB ERBEROES 2—FZ0H,
PR SAFEE A FE RIS AEZETE] .
ERA

RINBERIESE S FEMERBET RHFAM. & v S« S PHNAHR. XBH Av
=v 5 Au=Aiu 1L,

Alv+u) =Av+Au = dv+iu = Alo + u)
BRIt v+ u 7ES 1l S EMET #HA. FEEENEER
Alev) = cA(w) = c(Av) = Alcv)

MEAFH o ES W, Bl SEHRTHA Bk, £ S BFEM.

FE6.2

WT:U—~UBRETHR, U RRESHE, AER T AFE E=le, e, 0,1 5
S=ls1,s2.,5, WRART HNTEE NERRRAMBETHYTES HERER,
W A 5B WFEEZBRSFL.
JiERA

WP RMES BIRE KERER. TREME A 5B RHELA B A=PBP 1. X,

det(Al, — A) = det(Al, —~ PBP™!} = det{ P)det(Al, ~ B)det(P™!) = det{Al, -~ B)

XFEAEMUEME A 5B BRI E.

EEMNALRX 6.2)

HIEL 6.3
MFE nXn 5BEAFH 2 NRLHSE R, N A B63E08.
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JERH

Rit A BXPFREREA LA, A, BIFIER R v, vy, 0,0, (X A RLAH). H
GR X ST W B P RN, P RESRER 1R AP RI1BH AP=PD,
Hb D RAAITCHA LA, .4, B AERE. RE—TSX8H P 'AP=D, Bl A
TR AR
#=X 6.4

WARAXn B R ARBITEALDS, W AF PEENEHE.
iERA

H A BWMAHALN, FTRFEEARERE PHESD=P AP, Hd D RUWAE
BE. & vyyva, v BT AACERE A BOSEREP B, D OB ITHA L Az, A, TR, A
B i=1.2, 0, BUE Av, = A0, BB ED v,i=1,2,,n A MBIERE. X
mRYERIENRIERE P MR NERSIET RN . X B A B n M XTImO E.
EEL6.5

R A Bn X o ERIERE, N THLIEE RS-
1A BFEES R K.

2. 3N T A RIAAE E AR i B R IE AT .
3.8 A B MEEHRTENER.

(2)BiERA

W ooy 5 vy BN TXHRER A BB ARREEL, 5 2, O MARSFERNE. X
FH Av = dyv1 H Avy= 0, HRTFHAEHFBHHE A BUHFNERA=AT),

A< o v 2= o, v 2= Av, v > =< vy, Av >
=< v, dvy 2= Ay < vp,up >

EREQ), -2 <o,0:>=0.l8 2, FFF 4, FR< vy, v > =0. B, WHRERFEH A
EESZNATE. oo '
FX6.6

SHER # < n EXTBRIERE A, TP ESERE P, P35 T R AL B A4 1E
B, B8 QAP=D K+ D ZMATRHEERMM AERE. M Q &P M.



MapleV 5 ILAT &4 8

MapleV Z2—PMHEMAMRE A THEFSH LEOREEOTHE. MapleV B E
HOHRERS. CHER o TAEMREE, N T ERAR RGP EEN— 1 S, 8
AERRLAR . FIH MapleV BHRBEIIR, RO LUFSHE HFBCHREAERF &
By, R ER— IR EM R SUORAIBRZE KRE L. RATENEB A RV
. A BT ETER 28, B A

>with(linalg);

BE B Maple s5 &

TEX — B RATRT T B U - HE RV A AR R P 8 Maple 64 5 B¥X. MapleV
H—TEEEY. WEFETREITSENER. IENRRERANRRBERCS XH A,
#lm,

>7 solve
—A4~ Maple W ABRR UM ERLLE SIS R, BTN THE TENRNETHE
BARHETESASBRE L.

- PNE L]
—4> Maple P RELINT A
>fe=x— >x"3;

BAERKE
— 34 R A ITTRA
>A: =matrix([[1,3,4,71,{5,6,7,11],[15,1,-1,4]11);
WRARAREE —ME, MRS 2 1758 3 FINME, BA
>a[2,3];
R RIESE 21T, A
>row(h,2);
MR EEE 3P BA
>col(A,3);
MR T BB, B R AER
>A: =matrix([[1,3,4,7],05,6,7.11],[15,1, -1,4]11);
B: =matrix([[ -1,0,1,2],14,3,1,1),76,1,1,011);
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RTmgA
>evalm(A+B);

AT R RA
>multiply(A,transpose(B))};

AT EE, BA
>evalm(4 *A);

WMRARE AT, IR B 1T 5B 21T . 8A
>swaprow(A,1,2);

IMRAER—1T, IR 5 RS 34T, 8 A
>mulrow(A,3,5);

WRERM— TR S 17, LI 6 58 2 TASHERMBE 377,84
>addrow(R,2,3,6);

—A~ 4% 1 PIERER
>a:=natrix([[1],(2],{3]),0 ~5]));

YRE] RAE T Maple AR £ — M ERE, lLinifi—4~ SX 7 4R
>A: =matrix(5,7):
>for i from 1 to 5 do for j from 1 to 7 do

Ali,j]: =i+ j;0d;0d; print(a);

- INCE
RAMEBEN—MTRR
>v; =vector([2,3,5]);
MERMBRE NI RBETEN R o  NEEESE 5 MELEH S E,REA

>v: =vector(5,a);

IR BT BEHRBALE, IR 2, TREREA
>fi=x— >x2;
>v: =vector([£(1),£(2),£(3)]);

~ A, FI A Maple 0B8R8] LI AT B4R A &, thin—18 5 2 BERinE
>v: =vector{5);

>for ifrom 1l toSdov[i]=1i2; od:print(v);

4.
HAERBAFRRGIRIIA solve R,
>eql: =x-y=2; eq2=2x*x-4xy=11;
>solve(ieql,eq2}, ix,v});

FHTLGE AN A 55, F A linsolve RBEE IR Ar=6,
>k =matrix([[1,2],[3,2]1); b=matrix([[1],[3]]);
>1linsolve(A,b, r ,v);

>A: =matrix{[[5,71,[0,011); b:=vector([3,0]);
>1insolve(A,b, r ,v}:
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PR
RiZ i Hlea 5
>f;=x~ >sin(x);
#3517
>plot(f(x),x=0..pi};
plot AHITEERT. HEARIT LIS ERE B mESFEK.
>plot(f(x),x=0. .pi,y=0..1,color =blue, thickness=10);
FREFRIEL BN EE ERER —2KET . ATATH BRI —#RRX -8
1 #ABA R EHE A A plot i
>fi=x—>x2; g:=x- >exp(x); h:=x—>1n(x);
>plot({£(x),g(x},h(x}},x=1...2);
2.5 A—2B plot, 5| FHEUIH with(plows) ; B B :
>pl: =plot{£(x).x=1...2,c0lor:red);
>p2: =plot(gi{x),x=1...2,c0lor:bule);
>p3: =plot(h{x),x=1...2,color:green);
>uith(plots);
>display(ipl,p2,p3! );
PR BB B T2 « 5y R XRER W
>r2+y2=1;
>implicitplot(x2+y2=1,x=-1...1,y=-1...1);
YRR R
>implicitplot3d(x2+y2+z2=1,x=-1...1,y=-1...1,z=0...1);

ILAT 848

RATFE MapleV FEFPINT 6 4 ILAT 3 4: linsys, linmat, linspace, linpdt,
lintran 5 lineign. 8 M HACHF S RELA R, BT RYE = ERRX XER-
REXEFEBEX. ERITREE RSB EEN A,

MR MapleV H AR REL RAVEH T RSB F. ELBIIT—MHHHFT, RO

MBS linalg —E M. S, MBAEEH Linsys, WATE B
>with(linalg):with(1linsys);

Linsys
XA KA EH &Y gausselin, rref, graph, solveqns 15 backsub. 2§ T 3| f
gausselim, BAERFRE BRI
>A:=matrix([[1,2,3],03.2,11]);
>gausselim{h);
R T 5 rref, MABRER SR I
>A: =matrix({[1,2,3],{3,2,1],[4,7,9]);
>rref(A);
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HT 5| M graph, AT EREREEK
Seqli=x+2xy=1; eq2:= —x+3xy=2;
>graph{eql.eq2);

T 51 backsub, B ABEE M RESR Fa 2 R A
>a; =matrix({{1,2,3],{0,1,1],[0,0,0]1]);
>packsub(A)

BT B solveqns, BRAFERIEREAR
>eql:=x+2*y=1; egl:= —x+3*xy=2;
>solveqns(leql e, Ix,vl);

P L E A R EER R A ES WS A . i, AReT L3]S
>gausselim{ );

RIGHE enter 18, BRERABA . XARIKAE LT RRBEXH.
linmat
EPMEFEEEHE B inverse, LUdecomp, Geometry, matrixmul,, commute, trsum,
trproduct | transtrans 5§ trinverse.
A TSR inverse, B AJEFER G £ B
>a; =martix([[1,2,3],(3,2,1]]);
> inverse(A);

AT 51 Wdeconp, 8 ASERER S BB
>k =matrix([[1,2,31,13,2,1]1]);
> L0deonp(A);

R THIA Geonetry S ASERE .. A% R B
>s:=1(1,2),01,31,02,3)};  A:=matrix([[1, -1],[1,0]]);
>Geometry(S,A);

T 5 A matrixmal , BAJEREIR G B B
>A:=matrix([[1,2,3],(3,2,1]1); B: =matrix([{1],[3],[511);
>matrixmul(d,B);

AT 5 conmute, A SERERE R B
>a: =matrix([[1,2],[2,11]); B:=wmatrix([[1,5],{6,71]);
>conmute(R,B):

AT 5 A trsun, AIERERG R EH
>A; =matrix([{1,51,{7,1]]); B:=matrix([[1,9],(6,71));
>trsum(A,B);

R T5 A trproduct, ASERER G BB
>h: =matrix([[1,5],[7,1]]); B:=matrix([{1,9],(6,7]1]);
> trproduct(A,B);

2375 trinverse, ARG ERAE
>Ar=matrix([{1,5],[7.1]1D);
>trinverse(A):
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linspace
XA E A B 1incomb, 1 indep, subspace, graphvectadd, graphscalarmulti,
graphlincomnb 5 basis.
T 31 lincomb, AR —THBEMNHSH—THE, AERAER
>w; =vector([6,7,9]); vl:=vector([1,2,3]);
v2: =vector([4, - 1,1]); v3:=vector([ -1,0,1]);
>lincomb(vl,v2,v3,w);
HTE A lindep, RARBERGREK
>vl; =vector([1,2,3]): v2:=vector([4,-1,1]); v3:=vector([ -1,0,1]);
>lindep(vl,v2,v3);
B T5IH subspace, AR S RIS RES
>3 =i(x,y),x+y=01;
> subspace(S);
A T5| M basis, @AM BERS REH
>vl: =vector({1,2,3]); v2=vector([4,-1,1]);
v3: =vector([ —1,0,1]});
>basis(vl,v2,v3);
linpdt
ET A E5E B GranSchnidt, QRdeconp, 1sgrdemo 55 leastsqrs.
¥ T FH GranSchuidt, @A [TRERE R A
>vl: =vector([1,2,3]); +v2:=vector([4, —1,1]);
v3; =vector([ -1,0,11);
>GramSchmidt(vl,v2,v3):
277 5| F ORdecomp, AR BB
>h: =matrix([[1,2,3],{4, -1,13,[ -1,0,111);
>QRdecomp(A) ;
AT leastsyrs, RABR S ERERSHRALNKEM, RERABH.

>h: =matrix([[1,2,3],[4, ‘_1,1],[_1,0,1],[1,1, ﬂ4]])$
> leastsqrs(R);

lintran

XAPRESESEH B lineartran, kernel, range, matrixrep, changebasis 5
BaseGeometry.
ATH 8 lineartran, @ ATH BEBRAEN ESRETHR T, ¥ X R HRR.
>Te=x->(x[1]-=x[2]),x[2]-x[3]);
> lineartran(T,R3,R2):
H T 51 kernel , AT #, HEBA RN, HERETH T,2 LR, SEKES.
>Ti=x—2>(x{1}-=(27,x[2) = x[3],x[4] -2 * x[1]);
>kernel(T,R4,R3);
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KT 5 range, AT HEEARK, HEEETHR T, LA, #HBR
>Te=x—>(x[11-x{2].x{2]1 —-x[3],x{4] -2 = x[11});
>range(T,R4,R3);

XT3 A matrixrep, BAZER, , BER A RN KSHEXHR T, 8 3085 E87*
>Ty=x—>(x[1]-x[2],x[2] —x[3]);
>natrixrep(T,R3,R2);

7T 5|/ Changebasis, 8 AR, HF| 6 @A E, R B A B

>G: =matrix({[1,2],{2,1])): H:=matrix([[1,2],[2,5]11);
>Changebasis{T,R4,R3);
lineige
XA 405 4 R eigenvals, eigenvects, diagonalize 5 SVdecomp.
X T 51 eigenvals, ARERS &R H
>h:=matrix([[1,2,3],(3,2,1],(1,0,1]]);
>eigenvals(A);
R T35 eigenvects, AR G R
>h: =matrix([[1,2,3],(3.2,1]1,{1,0,111);
>eigenvects(a),
#3T75|H diagonalize, B AERERGRER
>A; =matrix({{1,2,3],(3,2,1],(1,0,11]);
. >diagonalize(R);
77 5|/ Svdeomp , SEAJERE SRS SR,
>A:=nmatrix([[1,2,3],[3,2,1],[1.0,11]);
>SvVdeconp(A);

F] A Maple R¥IXE ILAT R#

MapleV 5 ILAT R85BT R 8 F, HETE MapleV 5 [LAT PESE R it , 1R
RIEAE R B MapleV H linalg 3G S RECRIAE ILAT &%, W T8 A gausselin
>1linalg[gausseiln]{A):

> 1inalgl B [(Z2%);
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A

Accessibility matrix  SPEESEE
Additive identity INFER{IIT
Additive inverse  MiEH
Adjoint method EBER
Airline connection problem #2818 (6] K&
Algebraic multiplicity REBEH
Algorithms B
adjoint method PRI E
backsubstitution B4
Gauss elimination B IGE
Gauss-Jordan BHf - & /R 24
Gram-Schmide #3048 - MEE4F
LU-decomposition LU — 534§
QR-decormposition QR - 3%
SVT-decompesition, see ILAT software SVD —
S, R ILAT 8.8
Angle i
Approximate solution ¥
Associative property &
of addition H0¥E
for mudriplication &
Augmented matrix ISR
Automata theory B ShHLIB®

B

Back propagation  [A1J5 {53
Backsustitution  E{L
Basegeometry #EAG L] FR T
Basis &

change of FH¥h

coordinates relative o T FEA LR
examples {#F

for eigenspace FPUEZE{H]

orthogonal 1IEZE

orthonormal  FIFEIEZE

siandard  HRE

C

Cauchy-Schwartz inequality 78 —BREAHR
Cell production AL AY7= 4
Change of basis BT
Characteristic polynomial F#iE 2=
Chernical reaction b2FFz
Circulant matrices {EFFHEEE
Closed under 7E~ T #H]

addition  huiE

multiplication @i
Coefficient matrix % S5
Column %)

rank FIBE

space ¥ %Z%[A]
Combination, linear R{EH S
Commute 3
Commutative property LM

addition N

multiplication ¥ed:
Complement,orthogonal  1IE 3 #h
Mkl
Concempration of COy OO BOIRE
Consistent systern  fHZ5
Coordinate vector 4R {EE
iR kB

Complex conjugate

Cramer’s rule



Cryptography B

D

Decompasition 518§

LU LU - g

QR QR - 7@

SVD),see [LAT soltware SVD - 7. R ILAT
i,
Defective matrix B
Determinant  f7%] =

properties (TR %A
Diagonal marrix ¥R
Diagonalizable B) % #5689
Diagonalization %34k
Dimension{s) ¥
Dimension theoren  #EXE
Discrete systems BELRA
Distance berween a point and

a plane A FERIER

Diatributive property BC#E
Dot product  s.3°

E

Echelon form 7

reduced  TEf 4L
Ecological model £ SHEE
Eigenspace(s) $¥#fiE%5 8
Eigenvalues $#{E1E

algebraic rultiplicity FREER

gecroetric ruttiphcity  JLTEX
Eigenvectors  $51F ] &
Elementary matrices #)FER
Elementary row operations #1575 #
Encoding matrix S #EERE
Equal matrices HSIERE
Equal vectors THEM &
Equation{s) FF&(#)

consistent 5%

nomal ¥FREFE

plane FHE 2

polynomial  £MX
Equivalence class #{ft2E
Equivalent systems  FHr R
Fxponental matrix T EERE

PR E 245

F

Fact(s) ZSE

Finite dimension 77 fR4

Finite state machine HBREN
Free variable(s) BHT®

G

Gauss elinination BHHITE

Gauss-Jordan algorithrn B - FH /R KBk
Gauss-Siedel Bl — EW®R

Geometric multiplicity  JLI E
Gram-Schmidt method bz i ~ BE ¥ #7
Graph theory it

H

Hermitian matrices ¥R K55S
Hilbert matrices % /R fE1F#E
Homogeneous system ST IRERTE R4

1

ldempotent matrix  FeHB HF
[dentity matrix BA{T36FF

Image %

[nconsistent system A A EEH
inner product AR

Inner product spaces PIFZS[B]
Intersection 3¢

Inverse of a matrix B EEANS
Invertible W[

[nvertible linear transformation  A[Y Lt T4
Inveriible matrices 8] %R

J

Jacobi method TERI L Ak
K

Kemel #%
properties FHIYEM

L

Laplace expansion HIEHH BRI
Least squares Xe/PFH
apptoximation Ll



246 PR EI R

graphical demonstration PR
method Fik

polynomial B,
Legendre polynomial  Birik 8 £ 10 5,
Length of a vector RIREE
Linear combination(s} &MHE
Linear dependent R ¥4I
Linear equation ZEtEHEB
Linear independent  £RHET X
Linear normed spaces #PEBR NS [A]
Linear spaces ZEfE=s[d]
Linear wransformation(s) £RtE30#
kernel #

matrix representation  4EEEFIR
nudlity EE

properties #EIE

range (B

rank B
Lower triangular marix T =@M
LU decomposition LU - 4+

M

Management science T H} 4%
Mathematical modeling ¥
Matrix B8

accessibility 4REEXEFE
addition gk

adjoint  {EBE
augmented H§I
clrculant  {EFF
coefficient FH
colactor BT,
defective RIERE
diagonal %1/
diagonalizable 3] % f4k
echelon form of #¥
clementary #)5%

equal FHE
exponential 5%
hermitian B IRHEF
Hitbert 7 /R154%
identity BL{s
indefinite A

inverse i

lower triangular F =#
multiplication of FEHE:
negative definite 1 7F
nonsingular JEF R
null space of 75 )
matrix of a linear ZRMEIERE
transformation  Fik
orthogonal [E3
positive definite 1L E
in reduced echelon form fRi{LBr#8TE
representation iR
in row echelon form  fFRr#B7E
row equivalent TS~
similar  #E0
singular #¥ R
symmetric ¥ ER
tournament 5%
trace of a  #f
transition. 5%
transpose  F5
triangular =
unitary ¥
upper triangwlar F=£
wero F
Minimaf spanning set R/l
Minor +3%
Mutiplicative identity FeRLEL T

N

Negative definite 15

Neural network #1422k &4

Nonhomogeneous system  JEFFik e it Fr B0
Nonsingular matrix  JE% B8 %

Nomrm #

Notmal equations 1EH 58

Normed linear spaces 28 #1425 (A]

Null space F55[8)

Nullity 24

Nutrityon BEH$

0

Oil refinery  4&iH
One-toone 1-1RY
Orthogonal basis 1E3F



Orthogonal complement  1E AT #b
Orthogonal eigenvectors  1E 38 $F4iE B &
Orthogonal expansion IEXEH
Orthogonal matrix [T M
Orthogonal projection [EXHE
Orthogonal set 1353

Orthogonal veetor(s) EX @&
Orthonormal basis LS IEZ %
Orthonormal set S BIER K

QOutput layer W2

P

Polynomial # W,

Legendre #ib@EBIL,

trigonometric = A FTE
Polynomial equation  ZHiE, 77 #2
Population dymamics AW EN%
Positive definite matrices 1E3T7H B
Power of a mawiix BB
Product 1

dot S

inner A

matrices FEREFRE
Projection #%

orthogonal [EZ&

scalar BB
Pseudo-inverse [ S5

Q

QR-decomposition QR — 7/

Quadratic forms {7
negative definite  $7E
positive definite  JEFE

R

Range of a transformation 254k B{E 18,
Rank £

column  F)Ek

row {7k
Red blood cells  £L i1 #R R
Reduced echelon form  RI4LETBEFE
Reduced systems fRI{LRH
Row 47

echelon form ¥

PRALAE 247

orthogonal complement  1F 32 #h
rank B
space Z3[H]

S

Saddle point B s

Sampling  fHIEE

Scalar multiplication B
Scalar product $EN
Shopping stretegy MR
Signal processing {55 &%
Similarity 4!

Similar matrices HI{LUE BE
Singular matrices FREMF
Singular value decomposition, see

ILAT software 75 B{E7 8, % ILAT 846

Solution set R
approximate T {!
empty  ToiR
infinite  JCRR-ME
singleton B
wivial AL
unique PE—§

Space = fd]
inner product  PIELES fal
linear £R1E%E(H)

Spanning set JEEEHE

Subspace(s) TEWN

Symametric matrices 3R

Systems of linear equation(s),

equivalent FELENFTEA
T

Tournament matrices TEFE4ERE
Trace
Transformation 22

definition & X

invertible W3 ~

kermel of ~89¥

linear ZRFEEH

range of ~ FI{E K
Transition matrix B ER
Transpose %R
Triangle inequality = A7 %,
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Triangular matrix = A%ER
Trigonometric polynomials == £z,
Trivial solution - FL##

U

Underdetermined linear systern A E21: 5 24
Unique solution ME—§8

Union 3

Unit vector B o)

Unitary matrices B HEE

Upper tnangular matrix _E =M

Vv

Variables "F#
free BB~
leading B ~

Vector (5B
addition AI¥E:

closest point BT AY A

definition EX

equality %3

length 1B

linearly independent £B#EX %

orthogonal 1E?Z

scalar multiplication =T
Vector addition  [n] B A
Vector space A1 BT[]

W

Warehouse problem G RE[A[ER
Weights {E
Wronskian BARR ¥

Z

Zere matrix SR
Zero vecior OB



