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Maple : nrsils:qnc[lflutunSnri
Maple : Application to Matrix

rl:vanfis n4uuri*

r. nlrrur.ir
..adrrndsoofiooraoi ru:rynfiorordori 6a fiin" rirnci'nza': u.qr.r.rin$ru Suiorr uraniSluori

lr:Ionradaouu-nriuuztu u. rru l:.l6auar raui erda uaoldlorrI air6'rgz olitlorinnraorifi rflu

:rngrueiruitrimruta'rciorr:lflu::o-r.lgloia'lrJ rroilrnnr::rtfruqrunrvlnr:6nurza{rinrisulrn6irfin

nodaumrlnr:6nrr n:lizrnt: n:vr:xdnurfint: urir zua*'ru qmf;11r r n r:ria uizrotio ordoit o t

rinriallurln:veiuaqlurnruliriaudrroir uaruuir nr: aoun tiornr a n itir uhr qj'lririJoI a nr abir]ri uuki

rlfrri6oi.r rfie{*eiridouiirrauauay'tdrir ur-rr-r'r.ln#o'luuvrGsu ryirriu 6lz-o6'uttu':nr:doufi'lr.ielrrl

d1nflflu tlUu

d'riururri:rnr:yfi.:aarizrnfinnraoi 6a orrrurfluurr.ror:l iirrinlri'drya'nunitunr:oBuru {tial
dlil{',uroao:jf;nlilaurnGauua:finsrn6d"hi6sioizrofisroraeri thp-urnolula6mrloiruooIfirroai

drrffrirlufiars|"rru.:izr fin-r:ri'onrrlrJ:un:r.: iirrilgrJrd o'tflu nuoi-ruoi'r.r 1 :rru6.rIrJrrrn:rairrSoyj

vr-6oiruo fisr oraoi dsuano-rnqrld'Llnr:ruri'rlryvrnr.: otio or aorifificr':rtusrn adufrtdouloirrai''rfl'l

aur:orirrauo"tu3 urudx ,l fiirtraionr:riror-runilhd'-rs 1 :[tn: tirrElgrJfia'rrr:orl:csnoi'tflu6i'ru

sr fiqr ar asrifftfr6 a nuarnllartrdu o{ riu 6'nssu: nr:ld'lru

Maple r{luI un:r.riir6o;rhxotiororaqrififirj:rErBnrnl:un:lyffr dsfidnusutn-r:1f'r'ru

lurEl Symbolic Computation System rlia Computer Algebra Sysrem finrrr:ar1r:nlunr:

rirurnrriaqa'tugrJf;'tg6'nuairiariaorrrurr.rorioo-rasri Maple riouur}1:rrn:ru'hiaooodolritvarfltf,ovr

arfr Geometry , Calculus, Matrix, Differential Equations , Vector ' 
Complex Analysis, Statistics

riJuoi'u "[urvro':rrudorndrrfil Maple ei'ruiunr: :rqnor"tftuGalrr'rrinri

' antzitJtzkhJstn zuiulo frqawaiuaza 66Js:it1noi aattut ruiguae 5 x
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z. nrrairdatsiurdarri'u Maple
lfiorSrurilol run:ru0:i:rnn workshcet oYrgrJfi r q"firodo.rv rs prompt rflu , {iruior.:ryir

riarua firarlr:nfirviziaruadlflunr:niursulal"6'lusi nriurn (+) au (-) gru (-) ur: (z) anri,rii..:
(a vrSo --) 6as1 ol6.:nr:ri-ru':ru#ual : uru Maple riru;rJuurdnruvieialcio}.16'ae1uu::s'oro'u.l
rd aourJ:rTsn [ii'r oi'a{er] ru oi:a rn; o{yNr I I [(a yfl o .Entep rzir.r

' t*n; +-F-r*"nr.ri,." 
I

f:--.'- --;;;-r
l2 

l-'--l u"a 
'Joonun 

Lt 
I

ro5o.:v rurfioqu{:vlun rioudqrno .Enrer, fi z rrur 6o; uav: nr:ilovira :vltroeira; o:r.tr.rgolrri.j-r
lli uaple uao.:ruadmdnr.:ud'roonarornfiraSoii'unrr :vrurazua ;irurj:ylflofiuodrsai'rs : oyhjrlao.:
naa'r'idrr.rvrirlo uriovuaorzuaa'wdr-r.rr,rri-roauiol 6orru Mapte ar:.r'r:oiirarru 2a6'vrdqori'ra'tri'raru a
rrorarrrrnrStrnldfiarur,ra6'r^rdoirairya'nuoi ,/, uru,iaal.rtiqon'ra . "toq" tnrul.n&wisosqovha uar

"n % E unuwadui nar : ol4orir a
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3 urunr:rirnuodalu Maple 6'nr:d'rlrqi 6'rran 6airr{lunuacda 
'iu 

A ua" a 6otilloratda

nr:rirruodalririuria olrrl iorilu?u fi ;rJ uuu 6 o da : =ria nrrrt (nia'i'ruxu) t?iu

> d:=4i

ruacloc n6 Maple avudorl.rad'ndrih io 6'rrazloo rneio{n1tt}illdo.:srair'r,rf,[rifirirulltatlooorl

ria': nrtarrr:n:;u, lri tdu

' evalf(z zg,zo)i
o.77 7 7 777 77 7 7 7 7 7 7 7 7 7 7a

uEaurnsiarnr:'h.izuadrT rioio'lrJd4noi'rcao.rzua6'lrdr{iu 40 ta oo tildeha':

'Digits:=40:

uanarnd Mapte loiri-rlruocirn{dnrrJvdnofiooraorfliudr rriu cjr i (trir6't V--r) , cir"

ft rihsiu uavrianlfloilounr:fild I ua; Pi srudrdu aio'hlo:niilr6'rrir&'rrda'rsiludlflu Maple dsd

r. o'rdr expand 'ldn:sora?ian?r t?ir'l

' expand((y-2)^2);
Y"-4 Y*4

z. rirtt factor ldrranoirrhsnal tril
> factor(x^s - e);

(x-z) (f+zx+t)

e. rdrurruuvlnnatiaa (factorial) 1a{dru11t6n triu

> 18 !;
640237 37057?aOOO

l, rirds ifactor 'ldrtano''l rcnauzaliirlrutGx tdu

' ifactor( 14 o );
(2)" (5) (?)

s. o'rdr isprime'tdsr:roaotaaudrr:lutanrc niu

' isprime(l?)i
tfue
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o. o'rdl solve lflunr:uriarn-r: rdl
> solve({x^2 = 64 }, {x });

{x=a}, {x=-s }

z. o'rd.r subs tillnr:unueir rziu rialnr:uyu y = a - b 'h y,- y'* rzl rir'tailos

' subs({y = a-bl, y^4+y^z+124);
(a-b)n +(a-b)"+tzq

s. rir& aiff "tri'lunr:auri'ld rzil aur[ld x, tfisrfiu x ?i]'l6iToa
> diff(x^z,x);

2x

s. o'rdi int lflunrr6ufiln:o rziu iufrrn:ar x, rfisu6'! x rir'teiloa

' int(x^z,x)l
x'

r o. oi i.r In'lfllnrtrirlrrurira anr3fi uo::lzr6 (natural logarithm) r?iu

' In(r)i

rr. n'rd'l sqrt 1dlunr:ra'rurrurir:rnt'ao.: uiu riruro:rnfiaarza.r ar ir'trilos
> sqrt(81);

I

[ac6i-] oia{ nr:oiurru:ro rir6l 1 rird.:dld 6a root uiu o'rl'lru:rnfidrrzas zz rir'ki1oa
> roor[3] (2 ?);

riaohlrru:-rnddza.r ro rir'kiTos
> root( 16,4);

2

rz. nid.: restart 'ldtdasia.rnr:di'roiulrari ulia}i vtapte 6lorr sirriauvfrd nti-r:6a sirur1:
rionrrloraaooreird.rn'rirvuodutiaurriruio"qndl#.rrruo
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rft rz rirdldndrur rflurfia.iGiruyd{llnr:rirolu{6'n6'r Maple urioirudrtirfi6nvarsrir$rd

rirauto Io t tau'r vfi rd atria ': n:r tlii'iq v'toirir rau olula nr a sia'trj

s. Maple rirriunr:il:vsncilflurililind
ao ton (object) 'tu Maple fi o urr 6o expression sequences , lists, sets, arrays, tables t(av

strings unruf ovncitr tavlt: a.ray dl t{luil'nuru;dalaz al ururind

rtnSnd (matrix) 6a nrr6'oritNiiruru (uiariaXa) lug zoltrnr (row) tta;ld'n (column)"lu

rerio{y rs L I ilio ( ) loodrl'lu{ nr:riaurur4Sndfifl rfiauuyruoiradnu:d'.rnquri'rluqj rdrr A, M ,

U . y , CM , RIr  rfluoil uayyrnqio.lnr:uyturrurinflo 1 a:uyruarrEnoiradnu:dlnquol-rt6n rriu
r "r | .. r^ ^l

A = L 
u,' u,, | ,5u M = ] i : i ] ,flucilu fl15a6us'tuuYrol'nrovlduvrinrfdrflu*'tgdnunillnr:

I a a I Lus I

L 2t z2J L r

rir rduattarovan6'ratit.:rixoll dl.t ol:
nr:1i1J:un:ra'r16oyJ Maple firfiar?ia{iiurtrlinrid'o{6en package 'tul rrtn:lriaufio:'ldri-rAl

iEn-m6un package 6a ' with(linalg): fill'ltioxlxri-r linalg rflu pactage d'lri'rirrfi1lnll ci'lu16u ![ax

ruaor ri-r1u rir u ii r{lu rl vr3 nrf

3.1 nts.li l{[&Ylinri

fi ar : rur rr ni n:id u' fr 6 z x a o c fi i6 air{ r! vri nriloie': d

i6ii I nin View Menu udrrdan Paleues ornriuoinii Matrix Palette d.:grlfr z rra:o;rJ:rnn

lnirairr oirgrJfi e ldriroufrfifiei'a.:nr: o-1fi

> <<a[11]la[12.] I a[rsl' , .^1271 | al22l I a[23]>>;

yrnsiasnr:ilouriroirflr.ioan (-) tu;rJfi s dardazo.ri6nr:d 6a arrur:ot6ondixtrvrinf[ti'g':qorfia'r

fr6 axa

i6dj ilf,rird{ mat.i* d.rd

uuud p A:=matrix([ [a[11],a[12],a[13]l , [a|2r],a[22]'a[2 3] I l);
uuud , , A:=matrix(2,3, [a[r r La[i z],alr sl,alz t I'a[zz],alz gll );

l6j 9 }irir;i'r array ri'.rd

uuud t ' A:=anay([ [alr r l,afr z],alt sll'la[2r)'al22l'at23]l l);
uuud , ' A:=array(r..2.,1..3,[ [a[11],a[12],a[13]1, [a[21] 'a[ 

22)'^l23)l D;

i6d l lririra's convert oisd

, A : =convert( [ lal 1 1 ], a[ 1 2 l,a[ 1 3)l,I^L271,,a[2 2],^[2 31 1 ]' matrix ) ;

18
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rfi r i6oi{nci'bis.raau&nfiauti' au e t= | 1- 1,, l',-,l "iu;rlunr:air.rr 
ind uao{o'{d

1"" "" "")
' A:=array(r..2,r..3,[ [3,-2,5],[0,-4,-1] l);

[, -, rlo'= 
[o -n -r]

1un:tifi oia.rnr:arudrlurrninddial-rBnrfl lfitya-nroiororhlrilri',rd

' V:=matrix(e,3, [v[1 1],v[12],vh Bl, vl2tl,vlz2).,v[2 3], v[s 1],v[32], vtsBll );

f u u ,1
u,=1,::,:al

L%''" ""-i
' V:= subs(vl17]=8, vfr2f=2,, v[13]=1, v[zti=1, v[zz]=2, v[23]=o, v[Br]=4, vls2l=2,
v[3 3] = 1, matrix(V));

lezt)v:=l1 t o 
I

L4 2 1)

viayrnsiarnr:rrurirfiayrir6dalrirloioirsrird'{ entermatrix o,ruzfiooroi.rd
riud D F:= matrix(2,2, [f[1ti,f[12],ft21l,ft22ll ): F= matrix(F);

r-l
._l f,,f,,l'- | r r It'""* l

rild z' n := entermatrix(F) :

enter element 1,1 > -2;
enter element 1,2 > 3;

enter element 2,1 > 4;

enter element 2,2 > 6;

tiui-o'r=matrix(F);

l-rtlo'= ln u l
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rusi rntilrn:ddr rindfi ar.rr8n riluft ddurrrofi n Rraoi niu

> E := matrix(2, 3, [(3*a-2*b)^2,l/ *exp(b/a)' -2*tan(2* a/ (a^2+b^2)), 2*cos(a/b)'

4 / 7* s\nh(z'' a^2+b), azs+a^(-sin(b))l ) : E = matrix(E);

(za- zb)' +J*' -rrun Qffi)
z."t(f) !sinh(za'*b) lnc*"t'>>

ua:siolnr:umu a = 1.?5 !!ac b = -0.25 'turl{fifrluasr&fl3nriarlr:orirlf,oa1do"rdl tnap ua"

operator x-> irr.rn'rrirdl eval aild

> a:= 7.75i b := -0.25;

' E = map(x-'eval(x)' E) ;

,= | s'.o62s o.2t*77s474e -4.t3telo522 I
I r.sozsonsos ro7.7206297 o.6890e6154o lL

E=

!ilfi 2 3rlfi I
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s.z :rJurroirl 1 za,rrrumind

s.z.r ruflindaud
nlidi'l,tuJr;nffilti (zero matrix) fr6 zr+ rirloioi'.rfi

> matrix (2,4,0);

[o o o ol
| 0 0 0 0l

mnoiarnr:dixr:.ryrinrifi fi arrEnr{lunnsirro'srtil fi a-nn:orirloi rdu
> S:=matrix( 1,6,8 );

S:=[s a 8 8 s 8]
> SS:=matdx(2,?,-5);

SS:= [-5 -5 -i -5 -5 -5 -5 IL-5 -s -5 _5 _5 _5 _5 I

s.z.z r indmttai u

1un-rrair,:rrn3ndvr(ru{r! (diagonal matrix) nrufieird.rloflrar,{rc 6o diag rdl

' A:=diag(1,b,?,e);

f toooltlI osoo 
IA,= 

II ooTo 
I

Loooe )
riryit rruri ndrSrarn ari (scalar matrix ; fi rir'trilurirual r6ert riu rdu

> A:=diag(5,5,b,8);

e.z.a r indrona-nuoi

wvr3ndrondnrai lidentity matrix) fi 6 sxr oci6nr:air.t6'.rd
i5{1 }ieir& aiag oird

' diag(r, r, r );

EdU }iririis identity nralurirdo 
"r.uy 

,-od
> aray(1..3, l..3,identity);
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I
orniSri.raar ocldaadud 6a | ; i

I

lo o

3.2.4 t rindddut 6Bu

o"rcildldlunr:air.rr'ninriafruu1dal (Eanspose of a matrix) 6a transpose triu

' C:=matrix(2, a, [[-8,0,1], [2, ?, - 9] l);

[-r o 1lC:=l I

| 2 7 -e)

, transpose(C); | -t t 
1t::l

L I _' 
.I

a.z.s rrunind4nriu

lunr:n'rlrrurrmind4nri'u (adjoint matrix) ornrr:vrinri{qiaiiBft fi

fi or:flr' A:=matrix(z,2,[ 1,2 3,47);

Ir zl
A:= | |

L3 4l

rl

i6d r ldrir& adjoint 6\d

' adjoint(A);

i6d z }frrir*.r adj 61d

' adj(A)i t , _" l
do,6*'rni;;'t*ori, z i6oc'[ci't{o6'r{ri aul 

n^-1 
] ,ra*o"r',,rir A atlj(A) otloiEradrd

L-3 1l

' evalm(matrix(A)a*adj(A)); [-, r I
L o -2 I

s.z.o r nindeu rn:
ar:dit{[ Tiadd1Nror: (symmetric matrix; ri-rloiloaldrirdl symmetric nrstein"rdl

_a
array o.lu

> A := anay(symmetric, t..3,1..:, [ (t,t1=5,12,r)-,,(s, s)=2, (t, z)=1, (r'a)=:'(2,3;=-21;'
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[" al
A:= lI 2 -2 

|

L3-2 7 )

uhrrnind n snrira{ -s oylairuaantid.rd

' evalm(A^(-3))i

13334 -1798 -12989
2797 169 2179
-1798 243 175 3

169 13 169

-12989 1753 12661
2779 169 2197

a.z.z wnindrafi ouatfil.lort
cir#.rdldlunr:air.rrrunindrafiouarurror: (skew - symmetric matrix) 6o antisyrnmetric

nrfl ld'oidt: a..ay oi.rd

> A: =array(antisymmetric,l.. a, r.. s, [(t, z)=t, (t, a)= s, (2,3)= - 3]);

[0, ,l
A:= l-1 o -t 

I

L-5 3 0l
ri-rrrunind A annid'r a o:loiaraayrrid.rd

' evalm(A^a)i

l- o -g, -rrrltl
| 35 0 105 |

btr -lob ol

g.s nr:utnza.tu ind
drtlrfi A ua: B rilurruyrinddarlr:orrnnlu'tpi nr:urnzo,rrmind (marrix addirion) o;fii6nr:

O.lt.l

i6#-1 tirha'.r matada si,rd

' matadd(A,B)i

i6d z tirhd.r evatm o.rd

' evalm(A+B)i
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lr.rriua,rrdsrn-u arrallr a, rmind (subtraction matrix) urndolnr:artul3nd z trn3nd triu

n - s dildd'id,matadd(A,-B)i uia'evalm(A-B);

a.+ nr:qtuwninddaaatnarf
nriorurN;indoi'tfldrnari (scalar multiplication) tr.i e tfluwn3nflo'l lrav k rilurirolfi

[o'] nltotu?fu kA lJ-]do.lu

i6ji,r ld'{ir;i.t scalarmul 6'rd

' scalarmul(A,k)i

rEd z lrfrririi.r evalm d.rd

' evalm(k*A)i

i dr ldririi.r map irl6'u op.ruto, *-' old
> map(x-'x*k,A);

a.s nrrgruzastrunind

arltG eira, I rflurrvrinridqruriuloi nr:qruza.rtlrind lmatrix multiplication) tcfii6nr:d'.rfi

i6dt iriririir rnultiply o-rd

' multiply(A,B);

iEdu ldei& evalm i:lriu operator a* 61d

' evalm(Aa*B)i

e.o havrnrda'tza.ownind

nr:cirlrruararnntdu{zastuind (trace of matrix) iqiari'rloiti'ruo'rd{ t'""" (i'id

> A:=matrix(3,3, [a[111,a[12],a[1 sl,,a[zt],a[22],a[2 3l,a[31],a[32],a[33]l);

[ ',, '. '',.lt:= | a,, 4," 4,. 
I

I u,, u", u,. 
ILI

' trace(A);
a +a +a

e.z 6traifiuuu
rir*':dldriru':ru6rraifiuuu (determinant) zaltuind 6a det filr:rurd'ladNsialilii

> A:=matrix(2,2,[a[1 1],a[12],a[2 r],a[22]));

24
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e,,=l ". ',"1ta a Il^")
a a -a arr 22 12 2l

> kA:=scalarmul(A,k);

' det(kA)i

' det(A) -det(transpose(A));

0
> B: =matrix(8,3, [b[11],b[12],b[1s],b[21],b[22],bIz s],b[81],b[82],btBBll);

f u a b I
u,=lr"bbI

|u"o"o'"I
L.1 3' "3 I

' det(B)i
b ,,b 

"rb ""- 
b 

, rb r"b ""- 
b"rb 

r"b 
""* 

b rrb ,"b 
",* 

b 
"rb 

,"b r"- b 
"rb 

,"b *

' C:= matrix(a,s, [?,18,8,1,8, ?,8,9,4]);

[' re el
At= l1 ttl

L3 s 4)
> det(C);

-43

a.a rn indsrna-u

niulo A rflurlvrindlriranSru (non-singular matrix) 1o1 r:rdur:orirulslrnindsrnail
(inverse matrix) orli6nr:ai,rd

rr
rut= | ku" ku" 

I

lkakalL"

Fa a -k"a alt 22 12 2l
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i6d r }iird'r adi rav d€t luriral evatm 6''rd

' evalm(adj(A)zdet(A));

i6d z }irir&.r inverse o-rd

' inverse(A)l

i6d s ldrirdi evalm iudunr:aorira"r -r oisd

' evalm(A^(- 1))i

r.g"tlrua{
fior:rurruinrififi exs 'lunr: r'l tuai (minor) zaltwind

> A: =matrix(3,3, [a[1 1],a[12],a[1 s],^[271,a122],^l23l,a[31],a[32]'a[33]l );

hrroi tz (M ) zalnrvrBnrifii6nr:md"rd

i6ti r tiririh 'i"l.or". ou" delcot drd

, fr,ttr z j: =detcols(delrows(A, r.. 7),2-'2) ;

i6-d2 ltrilii.r rninor ti'rd

> MIr zl:=minor(A,1,2);
d.rudsorn}irirtrrtr ziSlvlsiqraaild 6a M,"'.=

4. nlrd'ltfiiln'l:a'1il[(o?zTilrydg'ln
o'rd.r1unr:cl"rrfiunrr"1uno.rYi4ug1u (elementary row - operation) otio"rd{ri.riluo e n'rd':

6o addrow, mulrow uav swaprow fi:rflavrdeloriifi

+.r eird'r addrow

; l[lJU addrow(M,rr,rz,c);

,du M tiJlrloinflo '1

11 !td; 12 tfluuord r uav z zaltllSnd M ollriro-t
Joc tljuoln{fi lo 'l

lu u, I1""'"1
la"a"a* |ta a a I
L3'3'33J

I u u'l
| ^ ^ltaal1" ".1
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n'l'lrJl4rla 6a fr c'trloruriu rr udrruanrud'loirirhJrrni'u rz r{ad' dqolirarvqnunul{nr rz
i'rya"nrniza'rnt:drrfiunr: 6a cxrr + 12 -) 12

oiaadtt du
> M: =matrix( g, a, [1,5,1r,8,0,2,4,6,2]);

It 5 1rltlM:= | I o , 
I

L4 6 7J

lunind v o;'ldrfluoi:adr.r1u l.z uav t.a oira)

' addrow(M,1,2, -8);

[, 5 11

| 
0 -40 -86

L4 6 7

ri,6o rir -e }Jnruun:d r zorr,rind M ornriurir'l urnriruo.ld z rac adnrirfirduord z

*.2 ir#l mulrow

;r.lrutr mulrow(M,rr,c);
rfia M rtllwoinulo 1

rr ,fluunrfi r za.:crnind M
&c ruuo]o{lt Lo .l

e'r''!r4*r' 6a rir c lrJqrun'u rr udrarans'd"toiun,a.rhjd rr firya-nrairarnr:oirfiunr: 6o
cxrl -t rl
ffzaht niu

'mulrow(M,z,rzz); 
[, s

I'o
L4 6

riu6a unrd z satrrmind v gnqrurira f
+.s o'rd,r swaprow

:tjuur swaprow(M,rr,rz);
rda M rtlu r:.r orinri"io 1

11 [!ay 12 rtluuorfi I ua: z zalrunBnd M srrliiroltr
n?llllnn8 6a ad'utlor:c ir.r 11 (rBr 12 dtydnnoizalnt:cl.rtfil.lnt: 6a rrerz

27

il
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rtladx niu
> swaprow(M,l,z);

qrrfiu'jrr mind M qna6'urtnrri'u:vvi-r'rrrord r natuord z

Ir o ,-l
| 1 5 11 

I

L4 6 7l

-1
1l

I

I

-1 |
I

l-t
I

A:= | 
4

L'

s. n'lril:usn girruminflunr:ufi:suuarunr:tSttdu

nr:uri:;trt-tdtnr:tfil rdlloorrt inli luur4o':l ovtau o e i6

a{l4'l x, y uav z lln5Yuud nll
3x- Y+ z = 1

4x+y+22 = 2

x+ lly -22 = -1

i6d r i6nr: Gauss - Jordan Ioaorl'ldnr:oirrfiunrr"''uuordrXus''u s''.,tdrdl6'1fi

' A:=matrix(g,+,1g,-7,1,r,,4,7,2,2,1,71,- 2,-ll);

-1 1

1t

' Ar:=addrow(A,r,2,1)l
> Az:=addrow(A1,1'3'11);

' Aa : =addrow(A 2,2,3'- 3);

r An: =mulrow(A3,3' 1/ 13);

' As:=addrow(A 4,3'2,-1 );
, Ao: =mulrow(A 5,2,1/ 3);

, Az:=addrow(A6,3,1'-3);

' Ae:=addrow(Az,2,7'-7 );

' Ag:=mulrow(A8,1,-1);

' A1o: =swaprow(Ag,1'2 );
> A11 :=swaprow(A1o'1'3);

, -a
Loa lu 9r10u l'lo.lu
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[-' o o +l
Arr:=l o I o Z I

loo,glL orJ

uru6a rn'roauaar*url.r R.lr 6ax = $, v =$ ua: z = ffi
16 Gauss - Jordan duotiriuarufiurryraruria:unna i6nr:o'rriunr:rirrdurflurfiaruurrr,r

nd.rrrirfu

i6d z }ibrnaiasa.rrlreind oiid

' B:=matrix([[3,-t,1],[4,r,2),1!,1 t,_2]l);

['-' r I
B:= | t | 2 |

Ir rr -zJ
> C: =vector([t,2, -r]);

C:= ft,z,_tf

> B1:=inverse(B);

81 :=

t -aFTiiE'
-1.O 7 2

39 39 39

-43 31 -1
39 39 39

> multiply(Br,C);

[- _a ua.1
1_ 

rs, rs, ss J
i6d a Uoidl tinsotve o-rd
(mnrurind n ua; c luidd z;
> linsolve(B,C); 

f_l, ""rl
1_ 

rs' 0s, rs 
-j
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6. d:il"' '' uJarrrrod 
r9 $ar 20 iyruroraelinarat{llarsr6'n:rnrlnticr6ldgri uarna'ln$nfinfiidau"

o'rnri-trzar Stephen Hawking tnainifl'ltt#aldqoluqod lst"phen Hawking uviureizrflind

(a;niiofiraoi :cqno{ ua;cirrwirulrril Lu"u'iun Professor of Mathematics d $rivrara-atoluiod

ffi;;##l.r.a.-rt.* nd.rorn Sir tsaac Newton) uaor6rnrudr6'qtosafiqrorasrflr

trtt-turnlt 
rn.rrraunlrdountindrdoioriefl$ nl:ai-r{ur.rx.r1obi6u{riuu 

'hi{riuuaarndrr6au

uavfirlsro6d6sion't-Auu5 "'o'ludftauu'aundtAu'tdarn'u 
Mupt" rr{:lv Maple rflllr-l:un:r

dr rSa;rJ mr.rn rior or a$ifiira sia nr:lir oxl! $i'rlo filriduatir.rtrr,ri$arfltis1u:co-utitor6nnrttavqolfinm

ua:trqfitm:ortfl,13ojludruuninJ fitduoo''ntunin'iqniilrjrJ:sanoiidrianaret{ludlurd{1uuara

drnr arfi torusorur;, q"u'"n-'ult;;;;;' ;;'J trl,,d'1 
fo'iu 

i'rrflur4a'rdriraulq 'rnr"ld

nrrrd'rrudrrrstvtnluladnarfrrtnaiirufrunr:riarnrlaal 
tfiah{{6outfiouur6or (concept) Yr1'l

;;;;.';t; rravarur:nrJ:vqnolft'r4a':oirs 1 loiatir'rqnda'r
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