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MOT SO UNG DUNG CUA MA TRAN,
HE PHUONG TRINH TUYEN TiNH VA KY HIEU HINH THUC
TRONG VIEC SANG TAC VA GIAI TOAN 0 TRUONG PHO THONG

NGUYEN VAN THAI BINH, DAM VAN NHi, NGUYEN TIEN TRUNG
Truong Dai hoc Su pham Ha Noi
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Mot rong nhimg hudng nghién ciiu quan trong hién nay trong qud trinh thuc hién
d61 mdi phuong phap day hoc 1a 1am rd tinh hé théng cta noi dung day hoc néi chung, noi
dung todn hoc néi riéng, tit thap dén cao. tic 1 tir cap Trung hoc Co s¢, Trung hoc Phé
thong lén Pai hoc vi Cao dang.

Véi mong mudn tim ra mdi lién hé can thi€t gita toan hoc so ¢adp va todn hoc cao
¢ip, todn hoc hién dai, chiing t61 thire hién nghién ciu theo hai hudng: Nhin bai todn so
cip dudi géc do todn hoc hién dai; Xay dung bai todn so cip tir bai toan cao cip (so cip
héa bai todn cao cap).

Trong truomg phd théng, viéc thuc hién nghién ctiu theo hai huéng trén cé thé gidp
oido vién sdng tic nhiéu bai todn mdi, 1am tu liéu cho viéc phit huy tinh sdng tao cia hoc
sinh trong qud trinh gidi todn. Ddong thdi, viée 1am nay ciing gép phin trg gidp gido vién
trong viéc dinh hudng 11 giai nhiéu bi todn so cap phiic tap, doi hoi kha ning twr duy cao.

MOt l0i ich quan trong niia la ¢6 thé gitip nguoi gido vien thay rd duge tinh hé thong, su
lién hé giffa todn hoc cao cidp (ma mdi gido vién da dugc hoc trong cde giang duong dai
hoc, cao ding) vA todn hoc so cap. :

Véi nhitg lgi ich ciling nhu mong mudn nhr irén, trong bai bao nay, ching toi phat
hién va trinh bay mot s6 lién hé, ting dung ctia ma tran, hé phuong trinhi tuyén tinh (trong
dai s6 wyén tinh) vd ky hiéu hinh thic dé sdng tdc va gidi mot s6 bai todn so cip trong
chuong trinh todn hoc pho thong.

1. NOI DUNG NGHIEN CUU
‘§ 1. Nghién citu diy qua ma tran

Str dung ma tran va mot s tinh chdt cla nd, ta ¢6 thé nghién ciu nhiéu day s6. Trong
khuén kho bai bio ndy, ching toi s& gidi thidu va trinh bay 2 vi du. ¢

Vidu 1. Cho ba ddy s6 nguyén diong {x .}, {y.}. {z.} ditoc xdc dinh nhur san:
X, =3y =4z =5 1

X = 3%, +2z 4L

WV, =3x +27 +2,

T, =4y, +30 42
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Hdév xdc dinh cong thitc cia moi ddy, e do suy ra rang moi bo (x,. y,. =,) voi moi
n > I déu la mét bo ba Pythagore. (Bé ba sé nguyén duomg (x, v, z) d’:rgrc goi la bo ba

Pythagore néu x> + v = =°),
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Dung phép bién d6i tuyén tinh x, =1, ——;—, z, =z, taduahe di cho vé hé phuong trinh
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Vay, &2+ y =z o020 hay v6i moi i thi (x,, v,. 7,) 12 bo ba Pythagore. ®

Vidu 2. X0t div Fibonacei: fa,=a,= 1, a,,,=a,+a, ;,n21}. Chimg minh rdng:

vai moi n 21, vaa,,, , ay, , , 1ad boi cria a, voi mot n 20;
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(V) a,, . a, nguyén 1é cing nhau.
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Nhu vily, ta suy ra cong thic téng qudt cha ddy Fibonacci 1a;

i I oy | i+J§ nt| 1—J§ n+t
“n”ﬁ(’zl"n ')—-E[ > ] _[T] :

Tirdé: (i) duge suy ra mot cich dé dang tr cong thirc cha 1dng quét cua {a,}.
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(iii) Ldy dinh thic hai v& cta dang thic trong (ii) ta dugc (iii).
(1v) Suy ra tir (1i). W
§ 2. Ky hiéu hinh thirc dé sang tac bai toan va giai toan
O phin nay, ching toi gidi thiéu mot cdch lam thi vi: sang tdc ra nhiing bai todn
mdai cling nhu giai duogc mot 16p cac bai todn trong chuong trinh THPT thong qua viéc su
dung cac ky hiéu hinh thie.
It
Vi du 3. Chitng minht rang néu f, g la nhitng ham thod mdn diéu kién g(n) = ZCL]'(!J
=0
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VT mol s6 neduén nthi fin) = Z(—l) 'Cf'lg(t) var moi s6 tie nhién .
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Giai. bit p= g(n), q,=f(n) tacé p = ZC:;:;}.. Néu viet mor cach hink thiic p
i=l)
qua p" Vi g, qua ¢" thikhi d6 ta c6 p" = (g +1)', v6i moi s6 tu nhien n. Vay ta cé
1l
H n N " H
(p+x) ={g+1+1)". Vay, chox=-1taduoc ¢" = (p - 1)" hay ¢, = Z(nl) Cip. ®
‘ . i=()

Vi du 4. Tinh s6 cdc hodn vi ciia n phdn nt, trong di khéng ¢é mor phdn ne nao
chiém lai vi tri dan tién.

Giai. Goi s6 cic phép thé phai tim 1a g, va dat p, = »!. Xét tat ca cac phép thé p,,
trong dé ¢6 chifa ¢, 14 nhimg phép thé khéng c6 phan tr ndo chiém lai vi tri dau tién. S6
céc phép thé trong dé chi ¢6 | phan tlr chiém lai vi tri ddu tién la np, . Tuong tu, s6 cic
phép the rong d6 c6 ding 2 phén tir chiém lai vi ti ddu tién fa C2 P, - V.v... Cubi cing,

sG cdc phép thé trong d6 tat cd cdc phan 1l chiém tai vi iri ddu tién la Ct¢q, =1. Vay ta cé
= : . nto .

p”:?—- Clq + Clq,_,+ - + C''q +Clq,.
Ky hiéu hinh thic p" = (¢ + 1), vdi ¢ duoc thay bdi g; sau khai trién. Véi quy udc
nhur vay, ¢6 thé viét dong nhat thirc ky hiéu ddng véi moi gid tri ctia x 14
(p+x)"=(q+1+x)",
vi ché ndo ¢6 p' ta thay bing (g + 1). Chox=~ltacé ¢' = (p— 1)
Chuyén ird lai, ta c6
q,=C'p —Clp  +. . +H=1I)"'Clp, +(-D)"C'p,

hay ¢, =Con=C!(n = Di+...+(=1 ' Cht+(=1'C 0L =



Vi du 5. Cé bao nhiéu cdch sdp xép n chit cdi khdc nhait vao r 6 sao cho & moi :3 co
it nhdt mot chiv cai? T

Giai. Néu n = | thi s6 cich sap x&p 1 chir vao r diing bang r, vi 6 nay c6 mot chit thi
cdc 6 con lai trong.

Né&u n = 2 s8 cdch sap x&p 2 chit vao r 6 la r°, vi tr mdi cich sép xép trén ta x&p chit
thit hai lién tiép vao 6 thit nhét hoac thit hai, v.v...

Tuong tu cach sap x&p n chif vio r 6 dling bang .

Ky hiéu s6 cich sip xép n chit vao r 0, trong d6 mébi 6 c6 it nhat mor chit céi 1a g,
Trong s6 +* cdch sép X€p trén ta xét nhing cdch sap x€p mdi 6 cf it nhét 1 chif cdi. S6 cach
sap xép 1a g,. Sau dé ta xét 4t ca cdc cdch sap xép trong d6 cé mot va chi mot O tréng. S6
cdch sdp xé&p nay 1a rq, ,. Tiép theo 1a tt ca cdc cich sap x€p trong d6 cé diing hai 6 réng.
SG cdch sip xép nay la C2¢_,. Réi cit lap lai nhu thé. Ta dugc;

r"4+1=C% +Clq_ +.+C g, + 1.

Ky hiéu hinh thite /' + 1 = (¢ + 1Y, véi ¢ duge thay boi ¢ sau Khai trién. Ta lai c6

.
(g +1+ .\')“=ZC:.\“'(q +1y .
i=0
Véi quy udc nhu trén, ta c6 thé viét déng nhat thite sau ding cho moi gid tri cua x:

(g +1+x)y =ZC:'_,\"'[(;' - 0"+ 1].

i=0
Cho x = -1, ta duogc

g =Y Ci=DIe =iy +1] = 3 Ci-1(r =iy + 3 C(=1y
i={} i=0 i=0
Chuyén tr6 lai nhy quy uéc ban diu, ta c6 cong thic

q,=2 Cl=Dor =i (i L Cl=D =l -1y =0). =
i=0
Vidu §. Ky hiéu p,(i) la 6 hodn vi ciia tdp gém n phan tir ma trong dé cé diing i
phan tit c6 dinh. Chitng minh rdng
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i=( i=0

Gidi. () Tacé ip ()= iClg,_,=nCi\q, | .,

vatlr p _ =C?
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qu-l + Cﬂ*]qan +“'+Cn+lq(l
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12 suy ra Zip”(i)=2iC:;qu =n{n - N=nl
=0 i=(}
(i) Tacé (i—1Yp,()=(-17Ciq, .
L4y dao hm hai v€ chia déng thic
{(p+rxY=(g+1+x)'=) C";(.r + 1) q"'“".
i=0
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ta dugc np+xy = Z,’C’i’(_\. + 1y g
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Lai 1i€p tuc 1dy dao ham hai vé&, va sau d6 cho x = 0 ta duge

= S 7G, 3-1,,
iz i=2

= Z(l - I)ZPH (B - q, + Z(l - l)C,’;([M

i=0 i=2
1 1] . i _
= Z(l - 1)2 P”(i) + ZiC:aqn--i - C:,([”__r-

i=0 i=0 i=0

= DG -1Pp, ) + nt - nt (theo (i)

i=0

Vay 0 (=1 p ()=n!. =

L KET LUAN

Viéc nghién ciu theo hudng iing dung maét s két qua cua todn hoc cao cip vao todn
hoc so cdp c6 tinh kha thi va ¢6 tiém nang. Chdng ta c6 thé nghién cdu va ing dung mot
50 noi dung ciia todn hoc cao cip dé sang tdc va gidi nhiéu bai todn trong chuong trinh
toan pho thong. '

Trong bai bdo nay, chiing t6i trinh bay mot s6 ymg dung clia ma trin va hé¢ phuo‘ng’
trinh tuyén tinh (trong dai s6 tuyé€n tinh) va ky hiéu hinh thic dé sing tdc va gidi mot so
bai todn so cap. Cu thé la: fim cong thific tdng qudt cha dily s6 qua ma trin va hé phuong
trinh tuyén tinh; thuc hién phép d€m théng qua cic ky hiéu hinh thic.
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SUMMARY

SOME APPLICATIONS OF MATRIC AND SYSTEM OF LINEAR EQUATIONS
AND SYMBOLIC FORM TO CREATE AND SOLVE SOME PROBLEMS IN SECONDARY SCHOOI.,
NGUYEN VAN THAI BINH,
DAM VAN NHI, NGUYEN TIEN TRUNG
In this article, we present some applications of matric and system of linear equations
and symbolic form to create and solve some problems in elementary algebra: definition of

the sequence of numbers formula by the way of using matric and system of linear
equations, counting operation by symbolic form.



