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Ki THUAT SU DUNG HAM PIEU KIEN
TRONG LAP TRINH GIAI TOAN MAY TiNH CAM TAY

LE TRUNG HIEU", VO MINH TAM', NGUYEN THI BICH THUAN’

TOM TAT
Trong bai bao nay, ching toi duwa ra ki thudt mai la ki thudt sur dung ham diéu kién
dé viét giai thudt Iap trinh giai toan tren may tinh cam tay (MTCT). Nhiéu ham dzeu klen

mai dupc dua ra nham giai quyét mét s6 |ép céc bai todn khé twong img. Mt sé Vi du vé
day so truy hoi dwoc gidi dé minh hoa cho tinh hiéu quad ciia phirong phdp nay.

Tir khéa: giai thuat 1ap trinh, ham diéu kién, may tinh cam tay.
ABSTRACT

The technique of using conditional functions in programing solving
mathematical exercises in calculators

In this paper, we present a new technique, which is using conditional functions to
write programming algorithms and solve mathematical exercises in calculators. Many new
conditional functions are given to solve some classes of corresponding difficult exercises.
Some exercises on recurrent sequences are solved to illustrate the effectiveness of the
method.

Keywords: conditional functions, programming algorithms, calculators.

1. Mé diu

May tinh cam tay 1a c6ng cu hd trg dic luc cho viée tinh toan cta hoc sinh, sinh
vién trong hoc tap va nghién ciru. Viéc am hiéu chuyén sau vé cac thuét toan trén
MTCT gop 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 khong lam giam ki
nang tinh toan cta hoc sinh, sinh vién va giao vién. Lé Thai Bao Thién Trung (2011) va
Mohd Yusuf Yasin (2012) d4 chi ra nhiéu hiéu qua thiét thuc cua viéc sat dung MTCT
trong day hoc Toan va khang dinh rang huéng nghién ciru tmg dung MTCT trong day
hoc can dugc ddy manh nham phat huy cac lgi ich su pham ciia ching mang lai (xem
[5], [7]). Vi vay, nham khuyén khich khai théc hiéu qua viéc st dung MTCT trong hoc
tap nghién ciru, nhidu cudc thi giai toan trén MTCT dugc to chic déu din hang nam
cho céc cip hoc véi nhiéu hinh thirc khac nhau.

Trong c4c bai toan vé MTCT thi dang toan giai bang cach dung giai thuat lap
trinh 1a dang kho, n6 doi hoi nguoi giai phai tim ra dung giai thuat 1ap trinh thi mai giai
duoc két qua. Ngoai ra, ddi véi mot sb bai toan don gian hon c0 thé dugc giai béng tinh
toan va ghi chép thong thuong qua nhiéu budc thi viéc nghién ciu viét giai thuat lap
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trinh giai toan ciing la rit can thiét nham tranh dwoc sai s6 16n khi tinh toan va ghi chép
& CAC budc trung gian, dong thoi tiét kiém duge khé 1on luong thoi gian giai toan. Co
nhiéu ki thuat 1ap trinh giai toan trén MTCT nhu ki thuat sir dung bién Ans ([2], [6],
[7]), ki thuat st dung cac bién A, B, C... ([3], [4])... Trong bai bdo nay, ching t6i dua
ra mot ki thuat moi 1a ki thuat sir dung ham diéu kién két hop véi cac bién A, B, C,
dong thoi dua ra cic ham diéu kién hoan toan moi dugc sir dung trong giai thuét Iap
trinh. Ki thuat nay gop phan don gian hoa mot s6 dang todn c6 quy luat nang cao ma rat
kh6 hoic khong thé giai ching theo cach thong thuong 1a ghi chép tinh toan thu cong
qua nhiéu budc hoic lap trinh khdng dung ham diéu kién. Ngoai ra, loi ich su pham
cua viéc str dung Ki thuat maéi nay trong giai toan MTCT la gop phan tich cuc vao viéc
ren luyén cho hoc sinh, sinh vién, dac biét 1a sinh vién nganh Toén - Tin, vé tu duy
thuat toan va giup ho khai thac sdu hon mot s6 yéu to vé 1ap trinh nhu vong lap, bién
tin hoc. Qua do, giao vién co thé khai thac dé day tich hgp Tin hoc trong mén Toan.

Giai thuat 1ap trinh dwoc néu c6 thé ap dung cho nhiéu dong méy duoc quy dinh
trong [1] nhu Casio fx 570MS, Casio fx 570ES (PLUS), VinaCal 570MS, VinaCal
570ES (PLUS), VN-570RS, VN-570ES (PLUS)... B¢ thuan tién cho viéc trinh bay,
ching t6i minh hoa viéc tinh toan trén dong may Casio fx 570MS va cac vi du duoc
minh hoa théng qua cac bai toan vé day sé truy hoi. Sau day 1a mot sé quy ude trinh
bay trong bai bdo nham don gian cach viét giai thuat 1ap trinh:

(1) Luu gia tri thuc a vao bién nho A ta viét a— A tuong ung v6i ddy phim day
dulaa SHIFT STO A;

(2) Nhap bién nhd A vao man hinh, ta chi can viét A, thay vi phai viét ALPHA A;

(3) Viét ddu “=" va “:” trong giai thut dugc hiéu la diu bang va dau hai chim
mau do trong lap trinh (phim nay dwgc goi ra thong qua phim ALPHA);

4) = phim goi truc tiép két qua tir phép toan, khac voi dau “=” trong (3).
2. Giai thuit sir dung ham diéu kién trong lap trinh

Trong muyc ndy, ching toi dua ra cac ham diéu kién méi tuong tmg véi cic dang
toan khac nhau dong thoi minh hoa cach ap dung giai thuat lap trinh sir dung ham diéu
Kién vao giai cac bai toan vé day sé truy hoi trén MTCT.

Cho day s truy hoi cap hai tong quat {u_} xac dinh nhu sau:

u=a, u,=b;
u.,="f(u _,u) neN.

n+1?
trong d6 a,b € R va f 1a ham hai bién cho trudc sao cho dy s6 ludn xéac dinh v6i moi
neN". Sau day ta xét mot sé dang toan dic trung.

Dang 1. Bai todn c6 dan dau lién tiép; “nhdy” mét s6 hang; két hop dan dau va
“nhay’ hai so hang

Thong thuong ta ding céc ham diéu kién twong g sau, Voi neZ:
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g(n) = (~1)"nhan gié tri 1 néu n chin va -1 néun I¢;

1+(-D"

g(n) = nhan gia tri 1 néu n chdn va 0 néu n l¢;

g(n) =sin(90n), g(n) =cos(90n) nhan cac gié tri tuan hoan (0, 1, 0, -1), (1, 0, -1,
0) trong g (¢ ché do Mode Deg).

Vidu 1.

a) Tinh S;; =u, —U, + U, —...+ U,y — Uy Va T,y =U, + U, +Ug + ...+ Uy + Uy, .

b) Tinh W,, =u, —u, + U, —Ug +...+ Uy, —U,, +U,,.

Gidi thuat.

a) Luu cac gia tri ban dau: a— A, b—> B, 2— X (bién chi s6), a—b—>Y
(bién tong S,), b—>M (bién téng T,). Nhap vao man hinh vong

X
lipX =X +1:C=f(AB):Y =Y +(-1)**xC:M =M +Cxﬂ:A=B:

B =C . An I3 nhiu 14n cho dén khi X =30, 4n &l mot 14n dé tim Y, khi d6 ghi két

PR

= Mot 1an nira dé tim M, ghi két qua T, bang M.

qua$S,, bang Y, an

Chu y: DBé chay vong lap trén, di véi mot sb dong may khac, Chang han Casio

==

570ES (PLUS), VinalCal 570ES (PLUS)) ta cAn 4n CALC truée khi 4n phim 58
va may phai hoi gia tri cta timg bién & mdi Vong lap mm do do6 vong lap sé thyc hién
lau hon so Véi chay trén méay Casio fx 570MS. Dé ngin gon trong cach trinh bay, & céc
giai thuat sau chiing toi chi néu dén dong lénh cua vong lap can nhap vao man hinh ma

—

khong néu phan tim két qua tir viéc an phim B,

b) Tong vira co dan diu, vira “nhay” s6 hang nén khéng thé dung ham diéu kién
nhu & Céu a), do d6 giai thuat nhu sau: Mode Deg, a—> A b—>B,2—> X, b>Y
(bién tong W, ). Nhap vao man hinh

X=X+1:C=f(AB):Y=Y+Cxsin(90X): A=B:B=C.

Chl y: éi voi bai toan cd dan dau 1a “nhan” va “chia” ciing dugc giai bang ki
thuat 1ap trinh twong tuy nhu trén, tuy nhién cac ham dleu kién phai duoc dt trén s mil
(xem Bai toan dé nghi 1 (a)).

Dang 2. Bdi todn cé lién quan dén gid tri nguyén, khdng nguyén va ding ham xdp
X{
sin(180x)
sin(180x) +10™
xi 1 khi Xx¢ Z (b nhd cua may duoc hiéu 12 1) & ché d6 Mode Deg.

Ta dung ham diéu kién: g(x)= nhan gia tri 0 khi X € Z va xap

Chi y: S6 107 thém vao & mau c6 y nghia 12 s6 rat bé va tranh dugc dang vo
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dinh % Mot han ché ciia ham g(x) 1a phu thudc vao ham sin, trong khi méy khéng

tinh dugc Sin(180x) khi x nhan gia tri kha lon.

Vidu 2.

,Ldp tr‘ln‘h tim xem c6 bao, nhiéu sé hang khdng nguyén (khong 1a sé nguyén) trong
30 S0 hang dau tién cua day so {u,} néu trén. Két qua dwge huu tir dong vao bién Y khi
két thiic gidi thudt.

Gidi thudt. Mode Deg, a— Ab—B,2—> X, k > Y (bién dém s cac s6 hang
khong nguyén, gia tri k duoc luu ban dau 1a sé cac sé khdng nguyén trong hai sb a va
b). Nhap vao man hinh

sin(180C)
sin(180C) +107

Dang 3. Bai toan c6 lién quan dén gid tri [om nhdt, gia tri bé nhdt

X=X+1:.C=1f(AB):Y=Y+ A=B:B=C.

Dung cac ham diéu kién
a+b+|a-bj a+b—|a-b|
2 2

Cha y: O ché d6 Mode Comp dé tinh gia tri tuyét dbi cua sd thuc x trén may
570MS ta diing cong thire | x |= v/x? , riéng may 570ES ta c6 thé dung phim Abs.

Vidu 3.

Ldp trinh tim max
két thiic gidi thudt.

Gidi thugt. a— A,b—> B, 2—> X, max{a,b} —Y (bién max). Nhap vao man

max{a,b}= va min{a,b}=

cnenoiU Y. Gid tri can Am dwoc heu ty dong vao bién Y sau khi

hinh X = X +1: C = f(A,B):Y:%lY_Cl:A=B:B=C.

Dang 4. Bdi todn lién quan dén sé hang dwong, s6 hang dm
Dung cac ham diéu kién

+]a]
2

g(a) = max{a, 0}— va g(a)=min{a, 0}—

Vidu 4

Ldp trinh d@ém xem cé bao nhiéu so hang dirong (cé gid tri dwong) trong sé 30 so
hang tir U, dén U, va tinh tong tat cdc cd s6 hang dirong ndy. Két qua dém va tong
dwge heu tir dong vao bién Y, M tirong iing.

Gidi thugt. a— A,b—>B,2—> X, d >Y (bién dém s céc sb hang duong),
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e > M (bién tong cac sb hang duong) trong d6 gia tri cua d, e lan luot 1 sb cac sb

hang duong va tong cac s6 hang dwong trong hai s6 a, b cho truée, néu a va b déu

nhan gia tri am thi e=0. Nhap vao man hinh
C+|C].

X=X+1:C=f(AB): D= Y=Y+— 2 _M=M+D:A=B: B=C.
2 D +10

O day D =max{C,0} la bién trung gian nham don gian cho céc biéu thtrc tinh Y
va M. Khi D=0 thi Y=Y+0 (bién dém giit nguyén gia tri), khi D>0thi Y = Y + 1 khi d6
bien dém s€ cong thém mot gia tri.

Vidu 5.

Tinh két qua cu thé cia cac Vi du 1, 2, 3, 4 khi cho a=1 b=-2 va

n+l? “'n

f(u,,u ):un+l—2un+%, neN".

Trén co s giai thut tong quat ¢4 c6, phan tinh toan danh cho ban doc. Két qua
cu thé nhu sau: Vi du 1: S, =-20790, T, =-2826, W,, =—26450; Vi du 2: 14 s6
hang c6 gia tri khong nguyén, 16 sb hang c6 gia tri nguyén ; Vi du 3:
max,_, _,,{U,} =12283; Vi du 4: C6 15 s6 hang dwong va gia tri cia tong 1a 32772.

Sau ddy chdng toi dé nghi mot sb bai toan nang cao va khong trinh bay 1o giai, ban
doc c6 thé dung ki thuat trong tu cac ki thuat vira néu trén dé giai mot cach nhanh chéng.

Bai toan dé nghi 1.

Cho ham sé h(x) =sin*(2x), xe R va dy s truy héi {U_} xic dinh nhu sau
u=L u=-—=; u=-1

Uns :3un+2 —Uy— 2Un +1, ne N

, _ XLX X XX X 1
a) Tinh Sgg_h(ul) h(us) h(u5) h(u7) h(u37) h(usg).

b) Tim min,, _,.{u.} va min__ _,.{h(u,)}.

c) Tinh tong tat ca cac sb hang u, thoa diéu kién h(u, ) <0, véi 1<k < 40.

d) C6 bao nhiéu sé hang co gia tri nguyén trong s6 24 s6 hang dau tién cua day sb.
Céc tinh toan lwong giac dugc cai dit & ché do do (Mode Deg).
Bai toan dé nghi 2.

Cho day sb xac dinh: u1:5+%; U, =3+——+ ;... Viét giai
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thuat lép trinh tinh gi& tri thp phén cta u, v&i neN" cho trude. Tur do tinh

u, u . Du doén gi6i han limu,

121 n—o

3.  Kétluan

Bai bao dua ra ki thuat méi 1a dung ham diéu kién dé viét giai thuat 1ap trinh trén
dong may tinh Casio fx 570MS va cac may c6 chirc nang twong dwong. Mot s6 dang
toan moi duoc phan loai 8 rang va duoc giai quyét véi cac ham diéu kién mai twong
mg. Véan dé mo cua bai bao 1a ap dung ki thuat madi ndy vao mot sb dang toan khéc
ngoai day sb truy hdi hodc tim ra cac ham diéu kién méi dé giai quyét cac dang toan
kho co6 quy luat. Ki thuat dugc dua ra trong bai béo khong nhitng gop phan gilp hoc
sinh, sinh vién khai thac hiéu sau hon vé vong lap, cac bién tin hoc ma con gidp ho rén
luyén tu duy thuat toan va kha ning sang tao. Qua dé gido vién c6 thé van dung dé tich
hop day hoc Tin hoc trong mén Toan dong thoi thiét ké méi cho cac tinh huéng day
hoc theo huéng tmg dung cong nghé thong tin trong day hoc Vi sy hd tro cia MTCT.
Cudi cung, mot kién nghi dén hoat dong td chirc cac cudc thi giai toan trén MTCT cho
hoc sinh, sinh vién trong thoi gian toi d6 1a ban t6 chirc can chu y khai thac mot sb
dang ciu hoi nham két hop rén ki ning giai toan va phat trién tu duy thuat toan cia cac
thi sinh, khi d6 cac cudc thi ndy méi thyue sy ¢6 y nghia cao.
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