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DPE XUAT MOT SO GIAI THUAT LAP TRINH TREN MAY TiNH_
CASIO FX-570VN PLUS PE GIAI NHANH CAC DANG TOAN SO CAP

e Lé Van Huy", Lé Trung Hiéu™

Tém tit
Trong bai bao nay, chung toi dua ra mot 6 giai thudt lap trinh trén dong may tinh Casio fx-570VN
Plus dé giai nhanh cdc dang todn vé lién phin s, phwong trinh nghiém nguyén va phuong trinh vo ti.
Viéc gidi todn theo cdc gidi thudt va quy trinh méi ndy sé rit ngan thoi gian tinh todn, han ché sai sé
va gop phan don gian héa cdc quy trinh tinh todn theo nhitng phirong phdp thong thuong trudce day.
Mbi dang todn dwoc dé cdp duwdi day, ching téi déu cé vi du dwoc tinh todn chi tiét nham minh hoa

cho cac két qua dat duoc.

Tir khéa: May tinh cam tay, Casio fx-570VN Plus, gidi thudt Idp trinh, lién phédn s, phwong

trinh Piophant, phuwong trinh vo ti.

1. Mé diu

Nam 2013, dong may tinh Casio fx-570VN
Plus ra doi v&i nhiéu tinh ning mai duoc cai tién
vuot trdi hon so voi cac phién ban trude. Hién tai
day 1a mot trong nhitng dong may tinh cim tay
(MTCT) c6 nhiéu chirc nang nhat trén thi trudng,
dugc B Gido duc va bao tao cho phép thi sinh
mang vao phong thi ([1]). Trong s6 cac chiic
nang mai, dac bi¢t c6 cac chuc nang s6 hoc nhu
tim du trong phép chia s6 hoc (+R), tim wdc
chung 16n nhit (GCD), tim boi chung nho nhét
(LCM), lay phan nguyén (Int, Ingt)... Mot tién
loi 1a may tinh Casio fx-570VN Plus cho phép
nguoi st dung dua nhiing phim chirc nang méi
nidy vao trong biéu thirc 1énh cua giai thuat lap
trinh. Trong thoi gian qua, dd c6 nhiéu nghién
ctru chi ra nhiéu hiéu qua thiét thuc cua viéc su
dung MTCT trong viéc day va hoc mon toan nhu
nghién ciru cua Pomerant (1997), Lé Thai Bao
Thién Trung (2011) va Mohd Yusuf Yasin
(2012) ([5], [9], [10]). Vi vay, viéc nghién clu
tim hiéu chuyén sau vé cac thuét toan lap trinh
trén MTCT, dic biét 1a ddi voi cac dong may
tinh m&i, gop phan sir dung hiéu qua MTCT vao
viéc tinh toan nhanh, tiét kiém thoi gian, nang
cao tu duy giai thuat va hiéu qua hoc tap, nghién
ciru ma khong lam gidm ki nang tinh todn cua
nguoi st dung.

Khi giai todn so cdp, ching ta thuong gip
mot s6 dang toan phai tinh toan va ghi chép qua
kha nhiéu budc trung gian, diéu nay khong nhitng
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mat nhiéu thodi gian ma con gy ra sai s6 tinh toan
va d& nham 13n két qua. Pé khic phuc nhiing kho
khan trén, viéc nghién ctru viét giai thuat 1ap
trinh giai toan trén MTCT 1a rit can thiét nham
tranh duoc sai s 16n khi tinh toan va ghi chép ¢
cac budc trung gian, dong thoi tiét kiém dugc
kha 16n lugng thoi gian giai toan. Trong bai bao
nay, ching t6i dé xuit mot s giai thuat sir dung
nhitng chirc ndng moi cia dong may tinh Casio
fx-570VN Plus dé giai cac bai toan vé lién phan
s6 hitu han; lién phan s6 vo han; phuong trinh
nghiém nguyén DPiophant (Diophantine equation)
bac nhét hai an; tmg dung lién phan s6 dé giai
phuong trinh vo ti. Viéc dp dung cac giai thuat
ndy s& rt ngan thoi gian tinh toan; han ché sai s6
khi ghi chép & cac budc trung gian; gop phan
don gian hda cac quy trinh tinh toan theo céach
thong thuong trude day. Xa hon, lgi ich sw pham
cua viéc str dung cac giai thuat 1ap trinh méi nay
trong giai toan MTCT la gép phén tich cuc vao
viéc rén luyén cho nguoi hoc, dac biét 1a hoc
sinh, sinh vién chuyén toan - tin, vé tu duy thuat
toan va giup ho khai thac sdu hon mét s6 yéu t6
vé 1ap trinh may tinh nhu gan bién tin hoc, chay
vong lap. Qua d6, gido vién c6 thé khai thac dé
day tich hop tin hoc trong mdn toan.

Dé viéc trinh bay cac giai thuét trong sudt
bai bao dugc ngan gon, ching téi quy udc:

(i) Nhap bién nhd 4 vao man hinh, ta chi can
viét A, thay vi phai viét ddy du t6 hop ALPHA 4
(twong tu dbi voi cac bién B, C, D, E, F, X, Y, M
va cac phim chuc nang + R, GCD, Int).

(i1) Ki hi€u = va : trong giai thuat 1ap trinh
duogc hiéu 1a dau bang va dau hai chdm (mau do)
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dung trong 1ap trinh. Cac phim nay dugc goi ra
thong qua phim ALPHA.

(iii) Ki hiéu “=" duoc hiéu 1a ddu bang (mau
trang) dung dé goi truc tiép két qua trén man
hinh. N6 phén biét voi ddu = mau do ding trong
1ap trinh, néu trong (ii).

(iv) Tat ca cac giai thuat déu dugc hiéu 1a
thuc hién o ché do MODE COMP (tinh toan
thong thuong).

2. Mt s6 giai thuit lap trinh

2.1. Tim lién phén s6 hiru han

1 a . N . A P
Cho s0 hiru ti 5 voi a, b 1a hai s6 nguyén
duong. Chung t6i nhéc lai thuat toan Oclit dua
a A “A N e . A JUN
N ve dang lién phan so nhu sau: Chia lay du lién
tuc nhu sau cho dén khi du béng 0,
a=bq,+n, 0<r<b;
b=ng,+r, 0<r,<r;
rn—Z = rn—lQn—l + rn’ 0 < rn < rn—l;
h = rnqn :
Trong d6  q,,9,,9,,---4,
nguyén duong va ¢, >1. Khi do, ta co

la nhiing so0

a 1
L (1)
b 1

q, +

q, +—

q, dugc goi la s6 hang thir s cta lién phan s6 (1).
Lién phan s6 (1) con duoc ki hiéu duéi dang
[90:41:955--4, ] 2

H¢ qua 1 ([8], H¢ qua, tr. 93). Moi lién
phdn sé hitu han déu bleu thi mgt so hitu ti, hay
con néi déu cé gid trila $6 hitu ti. Pdo lai méi s6
hitu ti déu ¢ thé biéu dién dwoc dudi dang mot
lién phdn s6 hitu han.

Nhan xét. Khi phan tich mot s6 hiru ti thanh
lién phan sb theo thuat toan Oclit, néu lam bang
cach chia thu cong va ghi két qua cua timg budc
ra gidy s& ton kha nhiéu thoi gian cho cac cong
doan trung gian va dé sai sot d6i voi a, b 1a
nhitng s6 16n. Dé giam thoi gian tinh toan va han
ché sai sot & cac bude trung gian, chung toi dé
xudt giai thuat méi trén may Casio fx-570VN

Plus dé tim lién phan sb6 hitu han mot cach kha
nhanh gon nhu sau.

Gidi thuat. Nhdp vao man hinh may tinh
C=4A+ RB:D=A-CB:A=B:B=D.

Bim CALC, méay hoi 4? Nhap a “=”, B?
Nhap b “=", ta dugc C =gq,,.

CC__9% e

Bim . lién tiép dé chay hét cac
vong lap tiép theo. O mdi vong lap ta tim duoc
mot gia tri cua C thi gia tri cia C lan luot 1a gia
tricua ¢y,4,,9;,->9,-

Khi s6 du R =0 (tai budc tinh C= A4+ RB)
(hodc néu bo 15 qua bude nay thi dén khi may
béo 16i do chia cho 0) thi dimg giai thuat.

Giai thich giai thudr: May tinh chay thuat
toan Oclit va gan céc gia tri & cac budc tiép theo
mot cach tu dong thay vi thiét 1ap phép chia thi
cong trén gidy dé tinh va ghi chép qua ting
budc. Trong giai thuat nay, chung toi khai thac
phim =+ R dé tim ra thwong va du trong phép chia
cia a cho b (C=4+ RB). Khi 46, véi
A=a, B=b duoc nhap vao tir CALC thi két
qua cua phép chiala C=¢q, vadula 7. Dé dua
s6 du 7, = a—bgq, vio bién nhé trén mdy tinh, ta
gan n6 vao bién D bang cach dit D= A—CB
(khi @6 D =r,). Dé qua vong lap tht hai, ta gan
a=b,b=1 s¢ dugc vong lap tuong tu dé tim
7. Lan luot may ciing gan tu dong cac bién dé
chay cac vong lip tiép theo cho dén khi
du R =0 hoic méay bao 16i (do chia cho 0) thi ta
dung giai thuat.

Thuan loi cua gidi thudt nay la sau khi nhap
a, b tir thao tic CALC, chiing ta chi viéc bam
“=2 «=» _1ién tyc dé duoc két qua ma khong
can bat ki thao tac chia thu cong nao. Do viy,
giai thuat s€ tiét kiém thoi gian va han ché sai sb,
ddc biét khi a, b 1 céc s6 16n.

, x 2 4
Vi du. Bidu difn 22095 anh lien
, 9618881
phan so.
Gidi. Nhép vao man hinh

C=A4A+ RB:D=A4A-CB:A=B:B=D.

Bim CALC, 4? Nhap 25908455 “=”, B?
Nhép 9618881 “=". Khi d6 ta dugc C =2, nghia
la g, =2.
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€9 ¢

Bim ... qua cac vong lap }iép theo
ta thu dugc cac gia tri mdi cia C. Cu thé
C=q1 =1,C=q2 =2,4,=3,9,=1,4,=4,
46 =5, 4, =6,43=2,4,=3, ¢,y =4, ¢, =5,
d9, =1 ¢5=3,9,=6.
25908455

ay
9618881
Nhan xét. Néu giai bai toan trén bang thu
cong va xem nhu cac budce tinh toan, ghi chép &
15 budc trung gian la hoan toan chinh xac thi
ngudi giai thanh thao cling méat kha nhiéu thoi
gian va dé bi sai sot, trong khi giai trén may tinh
mdt cach nhanh chéng chi mét khoang 1 phit va
do chinh xac cao vi may da tinh va gan gia tri
mot cach ty dong.

=[21,2,3,1,4,5,6,2,3,4,5,1,3,6].

Bai toan d& xuat. Biéu dién 1082516119
206579921
thanh lién phan sb.
Két qua:
1082516119

=[54,6,8,1,2,3,1,4,7,3,2,1,1,6,2,1,5].
206579921

2.2. Tim lién phan s6 bing cach tach
phin nguyén

MBoi lién phan s6 v6 han 1a biéu thuc sb hoc
c6 dang

! _ 3)

q1+ 1
q,+

9o *

1
et g+ —

ma ta con ki hiéu la [qo,ql,qz,..., qs,...], gém vO
sb phz‘in tr g.,s=0,1,2,... vé1 g, la mot sb
nguyén, con ¢, la nhiing s6 nguyén duong voi
moi s # 0. Phan tir g, duogc goi la ) hang tha s
cua lién phan sé (3) ([8]).

Sau day chung toi nhac lai cach biéu dién so
thuc « >0 thanh lién phan so, doi voi truong
hop « 1a s6 am thi ta chi viéc thém vao dau trur
trudc so duong tuong ung ([8]). Cho o la mot
s0 thuc duong, ta s€ xac dinh cdc sO nguyén
g, va cac so thyc a ,, tuong img (s=0,1,2,...)
nhu sau:

Lay q,=[a] (phan nguyén cua «). Néu

g, =0 (tc a la s6 nguyén) thi dimg giai thuat;
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néu g, <o thi ta tim dugc ¢, >1 sao cho
1
a=q,+—.
a,
Liy ¢, =[a,]. Néu ¢, = «, thi dimg giai

thuat; néu ¢, < @, thi ta tim dugc sé «, >1 sao

1 .,
cho a, =¢q, +—.Khido,a=¢q,+
% g+ —
aZ
Tiép tuc qua trinh trén, gia s quas lan (voi
q,, <a,,), tadugc

a=[90: 9,95 9> ], 4)
trong d6 ¢y, q,> Gy»--» 4, 1a nhitng sb nguyén
duong. Qua trinh trén c6 thé két thuc sau mot sd
hiru han buéc véi [a,]=«a, =g, hodc cling co
thé khong két thuc, nghia 1a v6i moi s thi o,
déu khong phai 1a s6 nguyén. Trong ca hai
truong hop thi qua trinh trén cho ta mét lién phan
sO hiru han hay lién phan s6 v6 han hoan toan
dugc xac dinh 6 =[q,; q,, ¢,,-.-]-

Luu y, xét truong hop a dugc biéu dién
dudi dang lién phan s6 vo han & = (90: 915 Gs5---]
nhung tudn hoan, tic 1a c6 hai chi sb
k,l (1<k<I) sao cho b gia tri q,, q,,,>---» q,
luén duoc 1ap lai mét cach lién tuc. Khi do, ta ki
hidu & =[qy; 41> 455> Q15 (@i Qs> 41 -

Pinh li 1 ([8], Pinh li 2). Néu a la s6 hitu
tl thi lién phin so 6 do « sinh ra bang cach
tach phan nguyén la hitu han va co gia tri chinh
la bang o .

Pinh li 2 ([8], Pinh li 3). Neu a la so vo ti
thi lién phdn so 6 do a sinh ra bang cdch tach
phan nguyén la vo han va co gia tri chinh la
bang « . N

_ Dinh 1i 3 ([8], tr. 108). Moi so thuc biéu
dién thanh lién phan so duy nhat.

Nhén xét. Dé biéu dién mot s6 thuc o >0
thanh lién phan so, ta lan lugt tim cac gia tri
o> Gy» - bang cach tach phan nguyén. Néu qua
trinh nay duqq thuq hién thu céng thi s€ qua
nhiéu budc, mat nhiéu tl}(‘yi gian, dé bi sai sot &
cac bude trung gian. Bé khac phuc nhitng kho
khan trén chung t6i dé xuat giai thuat lap trinh
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may tinh gitp tinh todn nhanh va gan bién mot
cach ty dong sau day.
Gidi thuat. Nhap vao man hinh may tinh

Int(X): X = _ .
X —Int(X)

Bim CALC, may hoi X? nhap a “=”. Khi
do, Int(X) = ¢q,.
Bam “=" “=" .. lién tiép dé chay cac vong
lap tiép theo. Khi d6, & mdi vong lip tiép theo ta
duoc Int(X) =¢,, q,, q5,---

Néu « 1a sb hiru ti thi giai thuat s& dimg
sau hiru han vong lap. Khi do, ta quan sat khi nao
X va Int(X) bang nhau hoic may bao 16i Math
ERROR (do chia cho 0) thi dung giai thuat.

Néu a 1a sé vo ti thi lién phan s6 1a v6 han.
Khi do6, giai thuat co thé s& chay dén vo han
budc. Dé két thuc giai thuat, c6 hai tinh hudng:
Néu lién phan sd 14 vo han tudn hoan thi ta chi
chay dén khi nao phat hién su 1ap lai ctia bd sb
tuan hoan va két thiic giai thuat. Néu lién phan s6
1a v han khong tudn hoan thi ta khong phat hién
su lap lai cua bo sb tuan hoan, do vay ta co thé
dimg sau mot s6 bude du 1on va ghi két qua.

Giai thich giai thudt: Giai thudt st dung
phuong phap tach phan nguyén cua sd thuc o
bang cach sit dung chirc ning Int. Khi bim
CALC va nhdp a vao bién X, ta tinh duoc

Int(X) =[a]=gq,. Tiép theo, néu q, <o thita

gan gia tri X méi boi «, = >1 va tiép tuc
a -4,
tro lai vong lap twong ty. Khi do, may tinh s&
tinh va gan bién mot cach tu dong.
Vi du. Biéu dién v628+1 thanh lién phén sb.
Gidgi. Nhap vao man hinh biéu thuc
1
X -Int(X)
Bim CALC, X? nhap /628 +1 “=". Khi do,
Int(X) = g, = 26.

Int(X): X =

Bim “=" “=" .. lién tyc dé qua cic vong
lap tiép theo.
Ta duoc
Int(X)=g,=16,9,=1,¢4,=2,9,=5,9; =4, ¢, =2,...,4,, =50.
Ta théy 4, =16, ¢, =1, ¢, =2,..., hoan toan

1ap lai bo gia tri tir ¢, dén g,,. Do d6, ta dugc

V628 +1= [26;(16, 1,2,54,2,1,2,2,3,1,3,12,3,1,3,2,2,1,2,4,5,2,1, 16, 50)]4

Nhan xét. Thyuc hién cach gidi trén may tinh
nhu vi du trén, ching ta chi mat hon mot phut
trong khi néu giai bang thao tac thu coéng, du
nguoi giai cé thanh thao cac thao tac tinh toan
dén mirc d6 nao thi ciing phai mit mot luong
thoi gian lon dé duogc két qua cudi cung. Ngoai
ra két qua ciing dé bi sai sot néu tinh toan va liy
gan dung qua nhiéu budc theo cach thu cong
théng thudng. May tinh da khac phuc duoc diém
yéu nay do di gan bién mot cach ty dong, két
qua cac budc trung gian do d6 ciing 1a cac sd
chinh xéc.

Bai to4n dé xuit. Bicu dién /13280 —29
thanh lién phan sb.

Két qua:

13280 —29 :[86;(4, 5,2,1,2,4,3,57,3,4,2,1,2,5,4, 230)],

2.3. Gidi phuwong trinh Diophant

Bai toan. Tim tdt cd cdc nghiém nguyén ciia
phuong trinh

ax+by=c (5)
voi a,b,ceZ,a+#0,b+0.

Nghiém ctia phuong trinh (5) 1a cip s6

nguyén (x,y) thoa man (5). Ki hi¢u
d =UCLN(a,b), ta c6 mdt so tinh chat co ban
sau day.

Pinh li 4 ([6], Dinh li 1.1). Piéu kién can va
du dé phuong trinh (5) cé nghiém la d | c.

Pinh li 5 ([6], Pinh li 3.1). Néu (x,y,) la
mot nghiém cua phuong trinh (5) thi tdp hop cac
nghiém (x, y) cua phwong trinh (5) dwoc xac dinh
boi hé thirc

X=x,+—t

(te 7). (6)

—, 9,
Y=Y d

Nhén xét. Khi giai phuong trinh (5), trudce

tién ta phai kiém tra diéu kién co nghiém. Néu
(5) ¢6 nghiém thi ta chi cAn tim ra mot nghiém
(x,,¥,) cta (5), tir d6 két luan tap hop nghiém
theo cong thirc (6). C6 mot s cach tim (x,,y,)
nhu nhim nghiém,,bién doi ‘Vfl suy luan, 1ap trinh
MTCT cho mét bién chay roi quan sat gia tri cia
bién con l,ai, dung chttc nang Table trén
MTCT... DBoi v6i phuong trinh ¢6 mét trong cac
dac diém nhu hé so6 a, b kha 16n, nghiém la so
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16n, kho ti‘m nghiém, thi mot s,é phuong phap
néu trén hau nhu khong hodc rat kho ap dung.
Khi do, chung ta c6 thé dung phuong phéap biéu
dién % thanh lién phan sé sau do tinh cac gian

phan va xac dinh x,=(-1)"cQ, ,,y,=(-1)"cP,
(xem [6]). Tuy nhién, ne‘::u dung cach tinh toan
thu cong thi khi qua nhiéu budc phirc tap s& bi
mat nhiéu thoi gian va d€ bi sai s6. Sau day,
chung t6i dé xuat giai thuat MTCT dé tim mot
nghiém bat ki (x,,y,) theo phuong phap nay.

Buwéc 1. Kiém tra diéu kién dé phwong trinh
co nghiém va phan tich % thanh lién phdn sé
(hitu han). q

St dung chirc nang GCD d¢é tim u6c chung
16n nhat d cua a, b va kiém tra xem d c6 la udc
cuia ¢ hay khong. Nhap vao man hinh
¢+ R(GCD(a,b)), bam “=". Neu ket qua R=0
thi ¢ chia hét cho d, do d6 (5) c6 nghiém. Nguoc
lai, néu R0 thi (5) vo nghiém.

Xét truong hop (5) c6 nghiém, ta dua %

dang vé lién phén s6 hitu han %z[qo, 4> %> ..,qn]

(xem chi tiét & Muc 2.2).
Buwoc 2. Tinh

[qo, q,>9,» ..,qn_l] dé xac dinh céac gia tri 0, ,va

lién  phan  s6
P_,. Tinh lién phan s6 [q,,4,.¢,,..q, | nhu
sau (xem [3]):

Nhép ¢

€K__%
n-1

Nhap vao man hinh Ans™' + E.

CALC, E? Nhap ¢, , “=", CALC, E? Nhap
q,;"=",CALC, E? Nhap ¢, , “=", ...

QALC, E? va nhap gia tri lién tiép nhu trén
cho dén ¢g,. CALC, E? Nhap ¢q,“=".

(lwu g, , vdo bién Ans).

P
nLGhi cac

n—1

Ta duoc [qo, 41,9, -'aqn—l] -

giatri P_,, O,  ragidy vabam AC.
Nhap (=1)""cQ,, bim “=” ta duoc x,.
Bém AC.
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Nhap (=1)"cP._,, bAm “=” ta dugc y,. Két
luan tap nghiém cua phuong trinh.

Vi du. Gidai phuong trinh Diophant
1289x+ 237y =6.

Gidi. Buwée 1. Kiém tra didu kién co
nghiém: Nhap vao man hinh
6+ R( GCD(1289,237)), bAm “=" két qua R =0.
Vay phuong trinh c6 nghiém.

iy .. a 1289 A

Tiep tuc, phan tich —=-—— thanh lién

b 237
phan s6 (theo giai thuat & Muc 2.2): Nhap vao
man hinh X=X+1: C=A4+ RB:
D=A-CB: A=B: B=D.

CALC, X? Nhap -1 “=", 4?7 Nhap 1289 “=",
B? Nhap 237=". Ta dugc C=¢q, = 5.

Bim “=" “="... qua cac vong lap tiép theo
ta thu dugc cac gid tri cua C, tic 1a tim dugc
4 :2’q2 :3,% :1’q4 :19q5 :2’q6 :29% =2.

Vay % =15,2,3,1,1,2,2,2].

Buwoc 2. Tinh lién phan ) [5;2,3,1, 1,2,
2] dé xac dinh cac giatri O, va P _,.
Nhap gia tri 2, bdm “=". Nhap vao man hinh
Ans™' +E.
CALC, E? Nhap 2 “=", CALC, E? Nhap 1
“=* CALC, E? Nhap 14=",
CALC, E? Nhap 3 “=”, CALC, E? Nhap 2
“=” CALC, E? Nhap 5 “=".
Ta duoc két qua: [523,1,122 2] :%.
Ghi cac s6 533, 98 ra gidy. Bam phim AC.
Nhap vao man hinh (=1)*"'x6x98, bam
“=”, ta dugc x, = 588.
Bam phim AC, nhap (-1)* x6x533, bim
“=”", ta dugc y, =-3198.
Tap nghiém cua
x =588+237¢
(teZ).
y=-3198-1289¢
~ Chi y, & Bude 1, bién X chi giit vai trd 1a
bién dém trong giai thuat. Trong trudng hop nay
X =7 (do tinh dén ¢,) da dugc luu tu dong
trong may sau khi két thuc giai thuat.

phuong trinh 1a
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Bai toan dé xuit. Giai phuong trinh
Diophant 24694x+1213y =9.

Két qua: Tap nghiém cia phuong trinh 1a
{x =—981+1213¢

te?).
y=19971-24694¢

2.4. Ung dung ciia lién phin s6 v han
tudn hoan vao giai phwong trinh vé ti

MTCT la mét cong cu hi¢u qua trong viéc
giai phuong trinh vo ti. Gan ddy, nhiéu tac gia da
cong bd nhidu giai thuat MTCT dé dinh hudng
101 giai cho cac phuong trinh vo ti, tuy nhién céac
tac gia chi giai quyét duoc mot sé dang nhét dinh
[2]. Trong muc nay, ching toi dé xudt mot
phuong phap dung MTCT dé dinh hudng giai
mdt dang phuong trinh vo ti, dac bi¢t phuong
phap nay hiéu qua ddi voi mot sé phuong trinh
kho hogc khong thé giai theo cach thong thuong.

Pinh nghia ([4]). S6 vo ti & duoc goi 1a s6
V6 ti bdc hai néu « 1a nghi¢m ctia mét tam thuc
bac hai v6i hé sé nguyén.

Pinh li 6 ([4], Pinh 1i 3.1). Mdi s6 vé i o
o thé biéu dién dwoc thanh lién phan 56 vé han
tuan hoan khi va chi khi né la s6 vé ti bdc hai.

Pinh 1i 7 ([4], B6 d¢ 3.3). Néu sé vé ti bdc
hai « la nghiém cua phuong trinh
Ax> +Bx+C =0 thi lién hop cia né ciing la
nghiém cua phwong trinh do.

‘”f (a,b,c€Z,b+0,c>0)
a—e

Nhéan xét. Theo Dinh li 6, khi st dung
SOLVE d tim nghiém cua phuong trinh, néu
nghiém « 1a vo ti (chi hién thi dugc gan ding
trén man hinh) thi ta chi cin phén tich né thanh
lién phan s dé xem n6 c6 1a lién phéan sb tuin
hoan hay khong. Trong muyc nay, chung t6i chi
nghién ciru cach giai trong trudng hop nghiém la
lién phan s6 vo han tuan hoan, tic né 1a s6 vo ti
bac hai. Khi d6, nghiém va nghiém lién hop cua
phuong trinh dang xét cling chinh 1a nghi¢m cua
mot phuong trinh bac hai nao dé voi hé sb
nguyén. Tim dugc phuong trinh bac hai nay s€
cho ta cach dit thira s6 cho phuong trinh vo ti.

Vi du. Giai phuong trinh

35x+4+3x+4 +4x7 —18x—12=0. (7)

Nhic lai, néu a=

thi s0 lién hop cua ala a'=

Néu giai phuong trinh (7) bang phuong
phép thong thuong la binh phuong khai can thi
s& gip kho khin vi phuong trinh méi c¢6 sé mil
16n s& phuc tap hon rat nhiéu. Ngoai ra, ddu hiéu
dit an phu cho phwong trinh theo mot sé cach
thong thuong cling khong c6. Do vdy, ching to1
dé xuit phuong phap sir dung MTCT. Khi st
dung SOLVE dé tim nghiém ctia phuong trinh
(7), bang cac phuong phap da biét hién tai ([2]),
ta chi tim dugc hai nghiém la
x=0,x~3,791287847. Nhu vidy, vo1 nghiém
x=0, vé trdi phuong trinh c6 dang xf(x), tuy
nhién kho c6 thé phan tich dé tim f(x). Khi do,
ching ta nghi dén viéc tim nghiém lién hop cia
x ~3,791287847. Trong [2], cac tac gia co dé
xudt mot sd phuwong phéap tim luong lién hop véi
nghiém la s6 vo ti, nhung viéc do6 chi thuc hién
duogc khi trén may tinh ta tim duoc gan dung cia
hai nghiém v ti x,va x, 1a hai s6 vo ti lién hop
nhau. Phuong phép nay khong ap dung duoc dbi
v61 phuong trinh (7) vi chirc ndng SOLVE trong
truong hop nay chi gitip ta tim dwoc duy nhat
mot nghiém vo ti. Sau ddy, chung t6i dé xuat mot
giai thuat may tinh méi giap giai phuong trinh
vo ti khi cac phuong phap khéac chi im duoc tbi
da mot nghiém vo ti. Y tudng ciia phuong phap
nay la phan tich mdt nghiém vo ti vira tim dugc
thanh lién phan s6 v6 han tuin hoan (truong hop
khong tuan hoan tam thoi chua giai quyét dugc).
Tu do, ta ¢6 thé tim dugec mot tam thic bac hai
nhén hai nghi¢m vo ti lién hop nhau ctia phuong
trinh. Bai toan trén dugc giai nhu sau.

Phan tich bai lam. Nhap vao man hinh
35X +4+3JX +4+4X—18X—12.  Bim
SHIFT SOLVE, X? Bim “=” cho ta nghiém
x=0,x~=3,791287847.

Luu x=~3,791287847 vao X (thao tac
SHIFT STO X) va ap dung giai thuat tim lién

phin s6 vo6 han. Biam phim AC. Nhap
1 .
Int(X): X =———, bam CALC “=" “=”
X —Int(X)
lien tiép, ta dugc lién phan sb

x =3,791287847 =[3;(1,3)] 1a lién phan s6 tuan
hoan, do d6 ciing 14 sé vo ti bac hai.
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Tiép theo, ta giai bai toan phu dé tim chinh
xac sO vO ti bac har x. Ta c¢o

=[3(1,3)]=x=[3y] voi y=[1,3,], dodd
1
y=1+ I
3+ —
y
y
=1
A +3y+1
& 3yP-3y-1=0
3+4/21
P sz.

Khi do, x=3+l<:>x= 3i\/i
y 2
dinh li Viet ddo ta dugc phuong trinh
x> —3x—-3=0, chinh Ia biéu thirc sau khi lién
hop cia </5x+4 va </x+4 . Pat
5x+4—(ax+b)’ =k(x* =3x-3)
< —ax’ +(5-2ab)x—b* +4 = kx* = 3kx - 3k.
DPong nhit hé sb :

. Ap dung

—a=k k=-1
5-2ab=-3k=<a=1
-b*+4=-3k |b=1

(chon ksao cho g, b la Sé‘ nguyén).
Vay biéu thirc can thém lién hop la
VSx+4 —(x+1).

Tuong tu, biéu thirc can thém lién hop tiép

theola Vx+4 —(x-1).
Gigi. Diéu kién x> —%. Thém va bét sb

hang (x+1) va (x—1),tacod
(7)<:>3[x/5x+4—(x+1)J+3[\/x+4—(x—l)}+4x2—12.x—12:0.

3 3

(= +3x+3) + —4|=0.
V5x+4+(x+1) Nx+4+(x-1)
- +3x+3=0
< 3 3 40,

VS5x+4+(x+1) ’ Vx+4+(x-1)
+21

] 3
—x*+3x+3=0,ta c6 x= 5 , SO

3+\/ﬁ
S

Voi

voi dieu kién ta co x =

98

3 3

Véi + -4=0.
VS5x+44+(x+1) Vx+4+(x-1)

Xét ham s6

h(x) = 3 + 3 —
V5x+4+(x+1) ~Vx+4+(x-1)

Ta co
3( > +lj 3( ! +lj

W= 2L N g ez

(\/5x+4 +(x+1))2 (\/x+4 +(x—1))2

Vay h(x) don di¢u giam. Vi 4(0) =0 nén ta co
x =0 12 nghiém duy nhét ctia phuong trinh trén.
Vay phuong trinh (7) c6 hai nghiém la

_3+\/ﬁ
2

va x=0.

Nhan xét. Phuong phap trén co thé phat
trién dé ap dung trong viéc tim ham dic trung
khi giai phwong trinh v6 ti bang phwong phap
ham sd.

Bai toan dé xuit. Giai phuong trinh
4x* —26x+3(NTx+4 +/3x+4-4)=0.

5+\/§
—2 )

Két qua: x=0,x =

3. Két luan va kién nghi

Bai bao di néu ra mot sb giai thuat maéi
chuyén sdu st dung mot sé chirc niang méi trén
méy tinh Casio fx-570VN Plus dé giai nhanh
mot sd bai toan sd hoc va dai s so cép. Viéc
nghién ctru st dung cac giai thudt nay khong
nhiing nang cao hi¢u qua trong gidi todn ma con
g6p phan rén tu duy giai thuat cho hoc sinh,
sinh vién va huéng dén viéc day hoc tich hop
cac yéu t tin hoc trong mon toan. Khi day cho
nguoi hoc ap dung céc giai thuat nay, gido vién
can giai thich rd rang co s¢ toan hoc cua thuét
toan, giai thich chi tiét cho hoc sinh cac yeu t6
c6 trong giai thuat nham gitp cac em hiéu rd,
phat trién tu duy giai thuat va tranh st dung mot
cach may moc. Két qua bai bao co thé khai thac
cho cac cudc thi hoc sinh gioi toan vé MTCT.
Huéng phét trién cua bai bao 1 tim giai thuat
may tinh dé giai mot sé dang phuong trinh dai
s6 tong quat hon, mot s6 dang toan sé hoc ning
cao khac.
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SUGGESTING ALGORITHMS PROGRAMMED IN CASIO FX-570VN PLUS CALCULATOR
FOR QUICKLY SOLVING SOME PRIMARY PROBLEMS

Summary

In this paper, we propose some new algorithms in the Casio fx-570VN Plus calculator for quickly
solving some problems of successive fractions, equations with integer solutions, irrational equations.
These programmed algorithms help reduce computing time, lessen errors and contribute to simplify
procedures needed in comparison to the traditional ones. For each problem type, we provide detailed
examples to illustrate the obtained results.

Keywords: Calculators, Casio fx-570VN Plus, programmed algorithms, successive fractions,
Diophantine equations, irrational equations.
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