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PE XUAT MOT SO GIAI THUAT SU DUNG PHIM CALC
TRONG LAP TRINH GIAI TOAN MAY TiNH CAM TAY

LE TRUNG HIEU', LE VAN HUY"

TOM TAT

Trong bai bao nay, chiing téi dé xudt mét sé gidi thudt mdi cé Sir dung chire ndng ciia
phim CALC vao quy trinh gidi mét s6 dang todn danh cho may tinh cam tay (MTCT) cdp
trung hoc phé théng. Viéc gidi todn theo cdc quy trinh méi ndy Sé rat ngan thoi gian tinh
toan, han ché sai sé6 va gop phan don gian héa cdc quy trinh tinh toan theo cach théng
thuong triede ddy. Poi véi méi dang todn duwge dé cdp, ching t0i duea ra Vi du duoc tinh todn
chi tiér nham minh hoa cho tinh hiéu qua cia két quda dat duoc.

Tir khéa: may tinh cam tay, phim CALC, giai thuat lap trinh.

ABSTRACT

Some algorithms using the function of CALC key in programming solutions
to mathematical exercises with calculators

The article proposes some new algorithms which use the function of CALC key in the
processes of solving mathematical exercises with calculators at high school level. Using
these algorithms helps us reduce the computation time, lessen the error in solving
mathematical exercises and contribute to simplify the usual computation procedures. For
each given exercise form, some examples which were solved in details are presented to
illustrate the effectiveness of the obtained results.

Keywords: calculators, CALC key, programming algorithms.

1.  Mé dau

Niam 2004, dong may tinh Casio fx 570MS ra doi véi nhiéu cai tién quan trong vé
tinh toan va kha nang 1ap trinh ma hoc sinh phé théng duoc phép mang vao phong thi.
Trong d6, mot thiét ké dic biét quan trong la phim chirc ning CALC va cac phim 14p
trinh (=, 3), diéu nay dd mo ra nhiéu hudng khai thac mai trong lap trinh giai toan
MTCT. Bén nay, nhiéu dong MTCT tiép tuc dwoc cai tién nham phuc vu tét hon cho
nhu cau tinh todn cua hoc sinh, sinh vién trong hoc tap va nghién ciu (xem [1]). Cac
nghién cutu cia Pomerantz (1997), Lé Thai Bao Thién Trung (2011) va Mohd Yusuf
Yasin (2012) da chi ra nhiéu hiéu qua thiét thuc cua viéc st dung MTCT trong day hoc
Toan va khang dinh rang huéng nghién ciu tng dung MTCT trong day hoc can duoc
day manh nham phat huy céc loi ich su pham cua chling mang lai (xem [5], [6], [8]). Vi
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vay, viéc nghién ctru va am hiéu chuyén sau vé cac thuat toén trén MTCT g6p phan st
dung hiéu qua may tinh vao viéc tinh toan nhanh, tiét kiém thoi gian, nang cao tu duy
giai thuat va hiéu qua hoc tap, nghién ctru ma khéng lam giam ki nang tinh toan cua
ngudi st dung.

Trong giai todn MTCT, cac dang toan giai bang cach dung giai thuat lap trinh 1a
dang kho, n6 doi hoi nguoi giai phai tim ra giai thuat 1ap trinh thi mai giai dugc dung
két qua. Ngoai ra, ddi véi mot s6 dang toan don gian hon c6 thé giai dwoc bang tinh
toan va ghi chép thong thuong qua nhiéu budc thi viéc nghién cau giai thuat 1ap trinh
ciing 1 rat can thiét nham tranh dwoc sai s6 I6n khi tinh toan va ghi chép & cac budc
trung gian, dong thoi tiét kiém duoc khé l16n lugng thoi gian giai toan. Ké tir khi dong
méy Casio fx 570MS ra doi, phim CALC dugc thiét ké véi muc dich ban dau 1a dung
dé tinh gié tri cac biéu thirc chira bién ma ching ta khoi mét nhiéu thoi gian nhap lai
biéu thirc khi thay gia tri cac bién nhiéu lan trong dé. Sau d6, nguoi ta d4 tng dung
phim chirc ning CALC vao mot 6 giai thuat co ban nhu dy doan gigi han cua ham s,
day s6; du doan gia tri tich phan suy rong; du doan quy luét caa lity thira; cac bai toén
vé day s truy hoi, ... (xem [2], [3], [7]). Trong bai béo nay, chung t6i dé xuat mot sé
giai thuat méi 6 st dung chirc nang phim CALC két hop vai céc bién nhé @é giai mot
s6 dang toan vé phép chia da thiic bac I6n; tinh gia tri lién phan s6 va can thirc c6 quy
luat; tinh gia tri tich ham sb tai x,; giai phuong trinh nghiém nguyén loai Pell. Viéc ap
dung céc giai thuat nay trong giai toan s& rat ngan lugng thoi gian tinh toan, han ché sai
s6 khi ghi chép & cac budc trung gian theo cach thu cong va gop phan don gian héa cac
quy trinh tinh toén theo céach thong thuong trude day. Dac biét, giai thuat co hiéu qua rd
rét dbi voi cac dang toan néu trén ¢ da thire bac 16n hodc biéu thirc c6 chia nhiéu sb
hang. Xa hon, lgi ich su pham cua viéc su dung cac giai thuat 1ap trinh mai nay trong
giai toan MTCT la gop phén tich cuc vao viéc ren luyén cho nguoi hoc, dac biét 1a hoc
sinh, sinh vién chuyén Toan - Tin, vé tu duy thuat toan va gitp ho khai thac sau hon
mot s6 yéu td vé 1ap trinh may tinh nhu gén bién tin hoc, chay vong l3p. Qua do, gido
Vién c6 thé khai thac dé day tich hop Tin hoc trong mén Toén.

Pé thuan tién cho viéc trinh bay, ching t6i minh hoa viéc tinh todn trén dong may
Casio fx 570ES. Bdi voi tat ca cac dong may c6 chirc nang CALC duge quy dinh trong
[1] nhu Casio fx 570MS, Casio fx 570ES (PLUS), Casio fx 570 VN PLUS, VinaCal
570MS, VinaCal 570ES (PLUS), VN-570RS, VN-570ES (PLUS)... giai thuat 1ap trinh
duoc néu hoan toan cé thé 4p dung dugc. Sau day 1a mot s6 quy udc trinh bay trong bai
bao nhiam don gian céach viét cac giai thuat 1ap trinh:

(1) Nhap bién nhd A vao man hinh, ta chi can viét A, thay vi phai viét day du to
hop phim ALPHA A (tuong ty cho cac bién B, C, D, E, F, X, Y, M);
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(2) Viét ddu ““=" va *“:” trong giai thuat dugc hiéu 1a ddu bang va dau hai cham
mau do trong lap trinh (c&c phim nay duogc goi ra thdng qua phim ALPHA);

(3) =1 phim goi truc tiép két qua cia phép toan trén man hinh, khéc véi dau “="
(mau do) dugc néu trong (2).

(4) Tat ca céc giai thuat déu duoc hiéu Ia thyc hién & ché 46 MODE COMP (tinh
toan thong thuong).
2. Giai thuat lap trinh véi phim chirec nang CALC
2.1. Baitoan tim thuwong va dw trong phép chia da thirc
2.1.1. Tim thwong va du trong phép chia da thic f(x) = a,x™ + a,_x" 1+ -+
a,x + ag cho da thire bic nhat

Pé tim du caa phép chia f(x) cho x — a ta chi can tim f(a). Tuy nhién, dé tim
ddng thoi thuong va du thi ta c6 thé sip phép chia thi cong hodc st dung luge dd
Hoocne. Chiing ta biét rang, viéc dung hai cach tinh trén bang thao tac thi cng la tinh
toan va ghi chép thong thudng ddi véi cac da thuc f(x) c6 bac 16n khdng nhitng mat
kha nhiéu thoi gian ma con d& bi sai s6 & cac budc ghi chép trung gian. Trong muc nay,
chiing toi dura ra giai thuat may tinh dé tinh nhanh luge dd Hoocne bang cach sir dung
phim chtrc nang CALC. Sau day 1a luoc d6 Hoocne quen thudc.

Luwogc do Hoocne

a, An_1 a; ao

a b, b,_1 b, b,

Vo1
b, = a,
bp_1 =aby +a, 4

by = ab; + a,.

Khi d6, ta c6 thwong va du lan luot 1a q(x) = b, x™ t + b,_x" 2+ -+
b,x + by va r = b,.

Nhdn xét. Trong lugc dd minh hoa & bang trén, ta nhan thay rang dé tinh gia tri b
tai 6 thir i (i=n-1, n-2, ..., 1, 0) ta lay gid tri a chung nhan vai gié tri bi,; vira tinh duoc
& budce lién trude do, roi cong voi hé s6a 60 tuong tng phia trén, tuc 1a ta can tinh
a.bi.1+ & . Dé khai thac yéu t6 1ap trinh trén may tinh cam tay, ta loi dung dic diém cua
bién Ans 12 bién Iuu lai ty dong két qua vira tinh & bude lién trude, do do thay vi phai
ghi ra gidy (c6 thé bi sai s6) va nhap day du gia tri ciia by, (Vira tinh dugc ¢ bude lién
truéc) vao a.bi,, + a;, ta chi can tinh a.Ans+ a;. Cubi cling, thay vi & mdi budc tinh, ta
can nhap lai ddy du biéu thirc a.Ans+ a; (mét thoi gian), ta can nghi dén mot phim chirc
ning cho phép tinh toan gia tri biéu thirc chira bién ma khdng can thay ddi biéu thic
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d6, d6 1a phim CAS). Khi d6 ta thay a.Ans+ a; boi mot biéu thire chira bién don gian hon
d6 1a a.Ans+ X. Tir nhan xét ndy ta c6 quy trinh bAm phim nhu sau:

Gidi thudt. Nhap gia tri a,, vao man hinh, bim .

Nhap vao man hinh biéu thirc a. Ans+X.

Bam CAS may hoi X? Nhap a,,_, I, ghi két qua b,,_,.
Bam A9 X2 Nhap a,,_, =), ghi két qua b,,_,.

Bam CAS) X2 Nhap a, =, ghi két qua b,

Khi @6, ta dugc q(x) = bpyx™ 1 + b,_1x"" 2+ -+ byx + b, var = b,.

Vi du. Tim thuong va du cua phép chia da thuc f(x) = 3x8 — 6x7 + 2x°® +
3x° —5x*+10x3 —8x2+3x+2chog(x) =x — 2.

Giai. Nhap 3 (=], nhip vao man hinh 2Ans+X.

(A, X2 Nhap -6 =, ghi két qua b; = 0.

(AT, X2 Nhap 2 =, ghi két qua bg= 2.

(AT 2 Nhap 2 =), ghi két qua b, = 200.

Vay thuong va du lan lwot 1a q(x) = 3x7 + 2x% + 7x* + 9x3 + 28x% +
48x + 99 var = 200. Nhu vy, mic du khdng can 1ap ra bang tinh cua luoc d6 Hoocne
nhung gidi thuat trén van gitp ching ta tim rat nhanh két qua.

Tiép tuc phat trién giai thuat trén d6i voi trudong hop g(x) 1a da thirc bac 2, ta c6
két qua sau day.

2.1.2. Tim thwong va dw cia phép chia da thic f(x) = a,x™ +a,_(x" 1+ +
a;x + aq cho da thirc g(x) bdc hai cé hai nghiemx = a,x = b

Gia sir f(x) chia cho x — a dugc thuong 1a q;(x) va du 1a ry, g,(x) chia cho
x — b dugc thuong 12 g, (x) va du la r,. Khi do, f(x) = g(x)q,(x) + r,(x — a) + ry.
Vay phép chia f(x) cho g(x) c¢6 thuong 1a q,(x) va du lar(x) = r,(x — a) + r,. Bé
tim g, (x) va r(x), ta c6 thé ding luoc dd Hoocne 2 cap.

Luwogc do Hoocne 2 Cip:

an An-1 aq Qo
a bn bn—l bl bO
b Cn Cn-1 1
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VGi
( b, = a, ( ¢, = b,
bn_1 = aby, + a,_4 Cn-1 = bcy + by
va
tbo =ab,tay=n |kc1=bc2 +b; =1,

Sau day chung toi dé xudt mot giai thuat tinh lwoc dd Hoocne 2 cdp bang may
tinh cdm tay. Diéu dac biét 1a giai thuat ndy cd thé tinh dugc ddng thoi 2 cdp trong
cung mét vong lap.

Gidi thugr. Nhap vao man hinh D=aX+Y : E=bA+D : X=D : A=E, b4m

May hoi X? Nhap a,, =]

May hoi Y2 Nhap a,,_, =)

May hoi A? Nhap a, I, bim =) =] ... @& tim gia tri cac bién D, E duogc
may tinh tu dong va hién thi trén man hinh.

O vong lap tht nhat ta tim duoc b,_; = D va c,_; = E, ghi két qua nay ra gidy.

O vong lap tha hai, may tiép tuc hoi X2, Y? va A? Tuy nhién, ta chi can thay ddi
gi& tri méi cua bién Y 12 a,,_,. Ttc 13, khi may hoi X2, A? thi ta chi can bim ),
nhung khi Y? thi ta nhap gia tri méi cia Y la a,_, (thao tac a,,_, (=J). Qua vong lap
nay ta sé tim duoc b,,_, = D va c,_, = E. Ghi két qua ra gidy.

Tiép tuc qué trinh ndy, mdi khi may hoi Y?, ta lan luot thay cac gia tri Y boi
An_3,Ap_yg, ., Ay. Tu do, ta tim dugc cac gid tri b,_3,by_y4,....,b1, by Va
Cpn—3) Cp—a, ..., C1, Co MOt cach rat nhanh chong.

Khi d6, thuong va du cta phép chia lan luot 1a g, (x) = ¢, x™ 2 + c,,_,x™ 3 +
e+ cyvar(x) = ¢ (x —a)+ by,

Vi du. Tim thuong va du cua phép chia f(x) = 2x7 + 4x° + 7x°> — 6x* —
4x3 +2x% +x+5cho g(x) = x> —x — 6.

Giai. Tacd g(x) = (x + 3)(x — 2). Nhap vao man hinh D= -3X+Y : E=2A+D :
X=D: A=E.

Bam (S may hoi X? Nhap 2 I, may héi Y? Nhap 4 I, may hoi A? Nhap
2=). Bim =) ... & tim D = by, = —2 VA E = ¢4 = 2. Ghi ra gidy két qua cua b, va
C.

Tiép tuc bdm =) (=] ..., khi may hoi Y? thi ta nhap 7 =J. Qua vong lap nay
ta s tim dugc D = bg = 13 VA E = ¢5 = 17. Ghi két qua cia bs Va cs.
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Tiép tuc chay vong lap va lan luot thay cac gia tri cia Y boi a, = —6,a; =
—4,a, =2,a; =1, ay = 5tatimduogc by, ....,b; Vacy, ..., cq, Cp.

Thyuc hién quy trinh trén ta tim dugc thuong va du rat nhanh, d6 1a g;(x) =
2x° + 2x* + 17x3 — 11x? +109x — 173  va r(x) = 828(x +3) — 3517 =
828x — 1033.

Dé dé theo dbi, két qua tinh todn & trén dwoc ghi lai & bang sau

2 4 7 6 -4 2 1 5
-3 2 -2 13 -45 131 | -391 | 1174 | -3517
2 2 2 17 11 109 | -173 | 828

Nhdn xét. Giai thuat néu trén c6 thé phat trién dé 4p dung cho cac bai toan tim
thuong va du cua phép chia f(x) cho da thic g(x) c6 bac 16n hon 2 va bai toan phan
tich da thirc thanh nhan tir vai da thie ¢6 bac 16n, didu ma ching ta thuong gip kho
khan khi thuc hién phép chia mot cach tha cong, mét nhiéu thoi gian.

2.2. Tinh toan lién phan sé va cdn thire cé quy ludt
2.2.1.Tinh gia trj cua lién phan so

Bai toan. Tinh gié tri cia lién phan sb sau day

1
A=q+——=1[490:91.92 - dnl.

q1+ T
qz2+

1
q3t +j;
" dn

Gidi thugt. Nhap gia tri q,,, bdm =) (luu gia tri q,, vao bién Ans)
Nhap vao man hinh Ans~* +X
Bam CA&S, X2 Nhap q,,_, =).
Bam (), X? Nhap g,,_, =)

Bam CAS), X? Nhap g, ). Ta duoc két qua can tim,
Vi du. Tinh gi4 tri cua lién phan s A = [1;2,2,1,7,1,1,5,3].
Giai. Nhap 3 bAm =J. Nhap vao man hinh Ans~! + X.
Bam CA9, X2 Nhap 5 =),
Bém (AS) X2 Nhap 1 =).
2885

Bém CAS), X2 Nhap 1 =). Ta dugce két qua A= ——o

2023’
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Sau day chung ta xét mdt dang toan c6 giai thuat twong ty nhu giai thuat tinh gia
tri lién phan sb, d6 1a tinh gié tri can thirc c6 quy luat.

2.2.2. Tinh gia tri biéu thire chira can thire ¢6 quy ludt

- 7 Ve -7 . - r r r r - r
Bai toan. Tinh gia tri can thirc B = \[ao + fal + -+ Y ay, véir # 0 cho trude.

Khi n 16n, viéc tinh cin thirc trén bang phwong phap thu cong 1a khong duogc vi
man hinh hién thi ciia may c6 gidi han vé phép toan va ky tu. Ching toi dé xuat giai
thuat sau:

Gidi thudt. Nhap :/a_n ,bim =) (luu gié tri Va_nvao bién Ans)
Nhap vao man hinh VAns + X
B4m CA9, X7 Nhap a,,_, C=).
Bam C&9, X2 Nhap a,_, =.

Bam &9, X2 Nhap a, ). Ta duoc két qua.
Vi du. Tinh biéu thtrc sau

5 5 s
A= 3+\[2+\/5+5\/23+i/9_5

Giai. Nhap Y95 bam . Nhap vao man hinh /Ans + X.

Bém (AS) X2 Nhap 23 =J. Bam (A, X2 Nhap 5 =,

B4m (A, X? Nhap 2 ). Bém CAI, X2 Nhap 3 =.

Ta dugc két qua A~ 1,337651511.

Nhgn xét. (1) Pbi v6i bai toan chira can thic dang tong quat hon la

" TZ’ A .
\/al + “|a, + - ™"/a,, ching ta cé thé sir dung giai thuat twong ty nhu trén nhung

can dung thém maot bién méi cho béc cua can thic.

(2) Trong truong hop dac biét, khi ry, 1y, ..., 1, Va a4, ay, ..., a, c6 quy luat ham
s6 thi ta con c6 thém mot cach giai khac 1a dang lap trinh véi bién dém chay mot cach
tu dong va chi can nhap gia tri CALC ¢ vong lap dau tién.
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(3) Vi bac cua cac can thae 1a tuy y va khac 0 nén bai toan dang can thirc cling o
thé dugc hiéu 1a bai toan dang liy thira.

Bii todn dé xudt 1. Tinh gié tri cua cac biéu thirc sau (tinh A & ché do6 radian):

sin( 3) i ;
sin(4) sin(5) sin(6) sin(7) sin(e)
sin(9)
43 + 12 — 3+ 519 — ,’15+ V12

3272
2 32\ 1 1
B=| ... <(1‘[2 +1) +—> +-) = + =,
2 3 30 31

Ban doc tu giai. Bap s6: A ~ 4.624644319x10'°, B~ 1.03229012 .
2.3. Tinh gié tri tich ham sé tai x,

Bai toan. Tinh f™(x,) = f(f™" (x)) véi f1(xe) = f(xo), V6i x4 €R VA
n € N*cho trude.

Ddi voi dang toan nay, ta khong thé giai theo cach tinh toan tha céng qua timg
budc vi khdng nhitng bi mét rat nhiéu thoi gian ma két qua con bi sai s 16n khi ghi chép
gan ding qua nhiéu budc. Dé tranh diéu ndy, ta cd thé giai bang cach sir dung bién Ans,
tuy nhién quéa trinh giai s& phai tap trung chu y dé dém thua cong s6 budce, do d6 két qua
d& bi sai néu dém du hoic thiéu bude. O day, ching toi gisi thiéu mot giai thuat don gian
khéc la dung phim CALC c6 két hop bién dém, khi d6 ta biét dugc khi ndo thi dimg giai
thuat ma khdng can thao tac dém thu cong.

Gidi thudt. Nhap vao man hinh X = X+1 : A=f(A).

Bam () X? nhap 0], A? Nhap x, =).

Bam =) =] ... lién tuc cho dén khi X = n thi ding giai thuat va ghi két qua A
= f"(x0).

Trong giai thuét trén, doan Iénh X = X + 1 chi c6 vai trd dém va ta c6 thé bo. Do
tinh gi& tri tir (o) nén bién dém X dugc nhap tir 0.

Vi du. Cho ham s6 f(x) = x + In(x? + 2x + 1) + tan(3x). Tinh £3°(n?) ¢
ché d6 radian.

Gidi. Cai dat ché d6 Mode Rad. Nhap vao man hinh X=X+1:A=A+
In(A% + 2A + 1) + tan(3A).

133



TAP CHi KHOA HOC BHSP TPHCM Sé 12(78) nim 2015

Bam () X? nhap 0 =), A? Nhap 2 =)

Bim (=) (=) ... cho dén khi X=30 thi ding giai thuat va ghi két qua A
= £3%(r2) ~ 354.7289555.

X

Bii todn dé xudt. Cho ham s6 f(x) = =

£4(g*°(2.5)) & ché 6 radian.
Ban doc ty giai. Pap s6: f*°(g(2.5)) ~ 3.814538013 x 1077,
2.4. Gidi phwong trinh nghiém nguyén logi Pell (Phwong trinh Pell)

va g(x) =1 —sin(6x). Tinh

Nam 2013, dong may tinh cam tay Casio fx-570VN PLUS dugc san xuat véi mot
s6 tinh niang méi trong d6 c6 phim chtrc ning Int (goi ra théng qua to hop phim
ALPHA +) dung dé liy phan nguyén cua sb thuc x. Trong muc nay ching toi dé xuat
giai thuat sir dung phim CALC két hop véi phim Int dé giai nhanh phuong trinh Pell
loai 1.

Bai toan. Tim tat ca cac nghiém nguyén dwong ciia phirong trinh Pell (logi 1)

x2—dy?=1 (*)
V&i d 12 s6 nguyén va khong 1a sé chinh phirong.

BPinh Ii ([4], Binh 1i 1.5, trang 13). Néu (x;; y;) 1a nghiém nhé nhat cia phirong

trinh (%), thi tat ca cac nghiém nguyén diong (x,,; y,,) cua (*) dwoc xdc dinh boi
— (x1+Y1\/a)n+(x1—Y1\/a)n

n 2
_ (x1+J’1ﬂn_(x1_J’1‘/@n
Yn = 2Jd
T tinh chét trén ta thiy rang dé giai phuong trinh Pell (), ta chi can tim nghiém
nguyén duong nho nhét (x;;y,) cia nd (nho nhat duoc hiéu theo nghia khi so sanh cac
nghiém thi x; < x,,, V1 < ¥, Vn = 2), sau d6 xac dinh tat ca cac nghiém cua (x)
theo cong thirc (**). DBé tim nghiém nho nhat (x;; y;) ta lan luot cho y nhan céc gié tri
y=1,2, .. (détim x) thi y, chinh 12 s6 nguyén duong dau tién ma 1 + dy? la sé chinh
phuong va do d6 x; = /1 + dy?. Theo cach giai mot phuong trinh nghiém nguyén
thong thuong bang may tinh cam tay, dbi voi loai phwong trinh nghiém nguyén hai
bién x, y, néu rat duoc y biéu thi qua x (hodc nguoc lai) thi ta ¢é thé st dung lap trinh
tuw dong cho mot bién chay tr 1, 2,... va tim ra nghiém nguyén con lai, khi do6 ta tim
dugc gia tri nho nhat caa bién chay. Tuy nhién, trong nhiéu trudng hop, viéc thir truc
tiép dé tim nghiém nho nhét ciia phuong trinh doi hoi mot khéi lwong tinh toan kha lon.
Chang han, dé tim nghiém nho nhat cia phuong trinh x2 — 13y? = 1, ta phai tinh gia
tri cua biéu thuc 1+ 13y? lan lwot v6i y = 1, 2,..,180 mdi duoc két qua

voin = 1,2, .. (%)
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1+13.180%=421201=649 (xem [4]). Giai thuat may tinh dudi day s& gilp tim nghiém
nguyén nhé nhat (x;;y;) cia phuong trinh (*) mét cach nhanh gon va ty dong ma
khong can ghi chép qua nhiéu budc trung gian.

Gigi thugt. Néu (Int(vVd))2—d=1 thi x; =Int(d) va y; =1. Néu
Int(d)? — d # 1 thi ta thyc hién:

1 —_— . —_—
ot B=C.Int(X) + D : E =F.Int(X) +

Y:B2—dE:ZD=C:C=B:Y=F:F=E Béam &9 may hoi X? Nhap Vd
=), C? Nhap Int(v/d) =,

D? Nhap 13, F? Nhap 1 =], Y? Nhap 0 =,

Bam (=) (=) ... lién tyc dén khi B? — dE? = 1 thi ding.

Bim @ ta duoc y; = E, tiép tuc bdm @ ta dugc x; = B.

Nhap vao man hinh vong lap X =

Ta lap duoc cong thirc nghiém (x).

Vi du. Tim tit ca cac nghiém nguyén dwong clia phuong trinh Pell x? — 13y? =

Gidi. Ta c6 (Int(v13))? — 13 = —4 # 1. Ta tim nghiém nho nhat (xy;y,)
bang giai thuat sau:
1

ok B=C.Int(X) + D:E = F.Int(X) + Y : B2 —
13E2:D=C:C=B:Y=F:F=EBim méy hei X? Nhap VI3 =), C?
Nhap Int(+v/13) =, D? Nhjp 1],

F? Nhap 1 =, Y? Nhap 0 =

Bam (=) (=] ... qua 9 vong Iap thi man hinh xuat hién B2 — 13E2 = 1.

Nhap vao man hinh X =

Dirng vong lp. BAm O duoc y; = E = 180, bam @ ta dugc x; =B =
649. Do vy, tat ca cac nghiém nguyén dwong ctia phwong trinh d4 cho dugc x4c dinh
boi

_ (649+180V13)" +(649-180V13)"

n
2 iy
véin = 1,2, ..
_ (649+180v13)"+(649-180v13)"
Yn — 213
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Nhdn xét. Giai thuat may tinh néu trén dugc dé xuat trén co so két hop dong thoi
khai trién v/d thanh lién phan s va &p dung thudt toan giai phwong trinh Pell () bing
lien phan sb (xem [4], trang 17). So véi viée tinh toén, ghi chép thu cong qua khé nhiéu
budc trung gian theo cach giai thong thuong thi viéc sir dung giai thuat may tinh néu
trén dam bao nhanh va do chinh x&c vi may da lam céng doan tinh toan khép kin qua
céac vong lap.

Ddi véi phuong trinh Pell loai 2 x? — dy? = —1, giai thuat may tinh dé giai 1a
twong tu nhu phuong trinh loai 1 (), nhung cin mét s6 cai bién cho phi hop, ban doc
tu nghién ctru thém. Trén co s ndy, chlng tdi tiép tuc khai thac cac giai thuat may tinh
dé giai mot s6 dang phwong trinh nghiém nguyén khéc trong thoi gian toi.

3. Kétluan va kién nghi

Bai bao dé xuit mot sb giai thuat moi chuyén sau vé khai thac st dung phim chuc
ning CALC trong lap trinh giai toan may tinh cam tay. Viéc nghién ctru sir dung cac
giai thuat nay khong nhiig nang cao hiéu qua trong giai toan ma con gop phan rén tu
duy thuat toan cho hoc sinh, sinh vién va huéng dén viéc day hoc tich hop mét sé yéu
t6 Tin hoc trong mon Toan. Do d6, khi giang day cac giai thuat cho ngudi hoc, giéo
vién can giai thich rd co s¢ toan hoc ciia giai thuét, cach gan bién, kiém tra giai thuat
nham gitip cac em rén luyén tu duy thuat toan va tranh viéc ap dung mot cach may
mac. Ngoai ra, két qua caa bai bdo con 1a mot hudng khai thac méi cho cac cudc thi
hoc sinh gidi may tinh cam tay cic cdp hang nim. Cudi cling, viéc sir dung méy tinh
cam tay chi that sy hiéu qua khi dung ching hd trg cho tinh toan khoa hoc va nghién
ctru phaét trién tu duy, dic biét 1a tu duy thuat toan. Hoc sinh, sinh vién can tranh viéc
lam dung may tinh cam tay trong nhirng bai tap véi phép tinh toan don gian vi s& gay ra
nhimg tac dong tiéu cuc.

Ghi cha: Bai bao nam trong khuén khé dé @i cdp co sé mé sé6 CS.2015.02.24 tai
Truwong PH Pong Thap
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