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! To eomenive this acticie, we started Duee the following genesal remack ;o in
mary places, the high=: mathkematical tmacting is very furmal. wat motivered one,
sumerimes, completely sepacated fror the inner realicy of living mathemalical uljeeta.
e Tave moziced with sowiety thot this nreatosal way of s=oching Blarh wis surressazl
in destraviayg all its real and pucios] connertions with utber sciennes. From ous poinl
of vimw, we have to stast with smple, but esential examples, o work pradnally =ich
thern in srder b dispover the i which lead wo the proc.

We opsider examples 2 being not saly mere ricmierical verifiestion of formizlas,
bar everylhing slse which may mativate o explain the dloborosed and mpheticaned
theary,
5.Muar Lane {[1]1# right when be states shat the proof i et 2 beginnng, Tuat
groend ol 8 very complex intellectizal process aomsisring af same imp=artant stoges
imtnirion.choios srroe 2pernlation, conjermure, ., and preof. We ore going Lo g fao
examples in which, firstly, we'll 21y to explain hs abstract notivn of o 7 dirmension®
of & vertor spoce wing the intuitive meten of 7 degrees af Frodem™ for on olject, and
sorandly, we'll cunatnes the whals theory of veclar =ubspaces in B” aod e Theory
af Linwar svsnem startsd from CGinuses ebininatian metnod spd from other elemsatary
fabians in vecler spares.

g T e wont to describe the weclors in a vector space | ww wstelly give o e
shject in thiv space a5 2 Functaun of scme pocapmel=is 3, Ty o B [ T S S |
thmes paraeneters ore linwarly independent i e none of them i= a linear combinatior of
Uae athers, and if then is @ lnsar combinztion of oy 2y . Tap o e F (2, Py ey Inp =
Ly a4t BTy, WHEDE ). . i &1 fixwpd vactars, we zay thot the ssl of veetars
[ fixpnTn) | #,- T € B} has n degrees uf frersdam and { oy, 8, }is 0 b
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in this set. Fur inatance ¥ = [| i, = ook . ilij.l.. JII .o E R s a vecoar
+1 =<1 *1
r' -1 b
space with 2 degress of fpeadom, Because | Tl : i lnhl'*:-e JI =1 ; ; 1 -
i Tq bl |, i

! 4 W i i o
L e : ]I T3, L T )II o 3 t 'll' ]’is o basis in V. We call the number of
i3 ([ 13 ]

degrees of I":---:I-'nl'-'u. Fhe fEnwsuion of the weeton space. 52 that U dimensian of ¥ s 2
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g : ) — d= 2r ! & 1
But, il we consider B = |'r. =y o e bl — 2y =0, 2, o= H b,
. ap iy | Ama A ]
the Simenmion of 14 s nud 1 hecause by oo Ty owrw ot fiee throngk 11 thev nie
dependens, namely ry, = 2ry, Ifwe substizuie £, with 2xg i the definision of o Efnecic
i L e % o Y
Sl =Ly 2'."-I . i 4«.1'2 | 4
& . we abilzin | = | iy
Ty I+ 3xy Xy Ty [
where 23 i o through B, So the dirremnsicn of W= ane, Femmk that e relitin
= ey = Uis Lnsar, 07 ehis fast relstion woeld v be s linen ars the esilrs
sbivve were nat bue For jnstasesif 2= 2x, = ¥y = Zo/2r; and Ty ik not [oee

albysct in W, !' Iy,
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in B {iz 5oal be pesibjve o zere ) Hers we cunsider frew in B owend gy — &
1 :

S — 2 g b "o — ot e i o1 o0
r oy 2 feie) | 1 o | Fy
We obta s = * . = ; I -
e o |L i 2y = e J| [ 1; Az, sz ). |IL o ou ] L
A B T W o : Ry
| 1 a2 )= Can wnsay thae W i g VErTar Spenk o divansion 27 Mo ! W iz nee
P2

3 vertat gpace sl all ! Even we substitute 2¥ with I, W i not g vertor zare with
the wsual addition of man i

Frivweepi'e | .

&= {{r. 00, Ty, 8] € RS |z, — 22y 4, = Yoy b dog = 0xp, 25,00, 70 € B fan
vertor apace with 2 degrees of freedom, so thas she dimension of £ ir 2. Indeed, the twa
relations are “indepegdent” and W LA EXPIS Oy knd 7y oaw lnes Fuinerisns af g,
Al iy, min,

The twu notiogs, tha tiumdva of degrees af freedorm ani Lis Wizamaion kove ke
sare gignificance. Fut, fram onr pusint of view, fhe farmer is mare AtpEgestive and
fare motivaced {fur engiqeess, fig instancelithan the lncter,

A Lot rz b o fwend masural mamber, & 2 2, and RY tha o dimensional vertoy s
trver the Geld of real mimbers.
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A svebem of & vecraiesy = (a8, - fugp. 4y, Qind ooey R = (84, e,

in B™ i ealled & oy aprtt e ot every = 1,2, — I vm have i) = 2y
wheoe 2 (] = min { | gy =01

Frample 2. {{0,1,-1.1, 2F.00,0.2,0, 1), /0 00,0, is & Gauss syutem in RO

Iraposilion 1 Every Garss AYSEEmt oy, ;e } b g lnea independent avster wo
thint im S e, ol b= & = owhace Sy fay. . <A} is the smnllesr lirear Anbmpas
i R® gemecnted by &, .. ay. S0 that oy, iy} isn Gan eystein then oy, . 8}
is & hosiz in S {3, 4l

Theoreen B Famoy mon zora weerar enbsprare & = Fpih,, b} in BY can be
eeneiated by o Ganss systern of veetyre

Froef . Firat of all we may charge by, by Betwesn | e sizch chal z (] =
-..'[.Eg:' £ ooxg :Ih'l If Il:hj__:l - ...":[I.u:- = f, by = LIS I'i__. e bt bz =
.. Sl b By b b et change be vt b = |:|.i. RN . A whire B, =
Bipobog — by by, s Sady ba sew bhat dby by by, Beg | s again o gn-r_reF.:.ti-q-,’ TVETE
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in 5 Hut nuwe z |:'|.'--|:I = 2 I:I:-‘;'I.‘n'L'e repeat the same reascning (Gacee slimicotion in
Fuet Jand change by wach b 0 2 0hg] = o iba) Lot b = by i z(b, | = 2ibg), wic,
Firally we'll have o new syssem: of generozars by by bG, o by | suen chat z0b, | =
sibel = zibg) =02 b ) Nawo oF 2 iby] = 2 (b et change by with by B wilh
B by with b suck that z{bg) < oiby] = zib] < -0 < 2 (hYL We repeat the
aere reasoning sl <hitain foally o aee svelam of generatons tor &, by, HJI}J;_ i }
rach a5 o) < 2 (b} < z{byl < ---0F sceve of the wetees by, by, ke, are zero-
yerfors, we |';.||'.-'=| Thusien <aat of Ll BRTIECICR al “qjle:nl;;c:_'l'l'_errﬁ_lre_ m othe end, L=
nuenbier o gensrators moy decresce.

Ceratary 0 (e mend thaorem L T by — (i s, oo binlos = 100 Lk, are ko vestoos
R ad A=fh) i=3,8 .. k; ;=12 .50 ther ek I = dim Spdby, o beb.

|”".‘?:l-':l_|r . All 2he r';"|:7|.""||'-|;-|":L r.\-"‘:l'ﬁ'lr."l:-':"l -:i||||'||5 Lhe pn_rq,:-:' afl the Thearesn 2 mcn I;;.l':
e lplicalivns of che matiz & with Snvertible mocriz, Therebare the ranke of B dooqped
shange when we change fhe syaters of genesrais o the vectur subspars Sa{by. by |
Hemow sty Lhing reciess o the ross of 2 Ganer cvotem of gemerabars whem syl hing
bevormas clear

We con continue it developing the theory of lineor systaims, etre. 04 weery sase
and maturel manner, baving as oo FPindunencal vesalt Thesoson 25 presented an
eezmple of a very elemenrary and notaral canceps (e Oaiss sysbem of genetarars i
itz applicaticas ta pors saphisticassd things o linsae slgaboa This last TReepd
haz a very extended Intiicive power ofl over abatract proafs oF many resaltz on fisis
vecber spaces.In our opinico.this 3 an ntuizive exomple.

Is it poasible po reach mochemaoties wichaet sieh scomples T We thenk thar s
ju H
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