Tai li&u ndng cao MTCT - Phan Thanh Hung - THCS Nguyén Gia Thiéu

Chuyén dé:
TiM KIEM NH| PHAN - GIAI PHUONG TRINH DONG BIEN

Tac gia: Phan Thanh Hung (PTNK, PHQG TP. HCM)

I Gidi thiéu
Cho bai toan sau:
“Gidi phwong trinh:

f)=C

Gid st phuong trinh c6 nghiém duy nhét trén dogn [A, B] va f (x) déng bién trén
doan nay.”

1. Thuat toan
1. Tinh nang Shift + SOLVE

DAy la cach lam rat don gian nhung lai tvong d6i hiéu qud, cé thé giai dugc nhiéu loai
phuong trinh. Tuy nhién, cé vai trudng hop, mdy tinh khdng thé tim ra dwoc nghiém.

2. Thuét todan tdi wu (chat nhi phan)

LGc nay, néu ta biét ham f(x) déng bién trén doan chira nghiém, ta c6 thé sir dung mot
ky thuat kha tha vi, cé tén 1a “tim ki€ém nhi phan” (hay “chat nhi phan”). Vé mat y tuéng,
ta sé lién tuc chia nhé doan chira nghiém cho tdi khi tim duoc ding vi tri cta nghiém thi
thoi.

Y tudng kha don gian:

e Chon gid tri chinh gitta: m = g

v' Néu f(M) < CnghialaM < x,do ham f déng bién, mién gia trimaila (M, B].
v' Tuong ty, néu f(M) > C nghiala M > x, mién gid tri méila [A, M).
v" Néu f(M) = C thi ta da tim dugc nghiém, két thdc thuat todn.

Lién tuc lap lai qua trinh d6 cho téi khi tim duoc nghiém, ta sé& giai dwgc bai toan mot cach
nhanh chéng. Do ta chon gid tri chinh gitra nén mdi Ian l3p vung tim kiém s& giam di mot
ntra, rat hiéu qua.
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DE gidi quyét cac diéu kién so sanh gitra f(M) va C, ta s& xét diu hiéu cda chung. Néu
F=f(M)—C>0thif(M)> C.Tuongty, F < 0 thinghia la f(M) < C. Biéu thirc xét

daulas = % Néu F duong this = 1, nguoc lai, s = —1.
Néu f(M) = C s& dan t6i F = 0 va biéu thirc tinh s s& gay 16i chia cho 0 (Math ERROR),

trung hop lai la chinh |3 16i ta can dé dirng vong 13p. Do vay ta khdng can phai x{ ly trudong
hop nay 0 dé.

Bay gid, ta can dua s vé hai gid tri 0/1 dé thuan tién cho viéc gdn M vao cac bién sau nay.
Vis € {-1,1}nénD = % € {0,1} twong tng. Tl d6, D s& 1 bién cho ta thdng tin vé viéc
gan M vao bién A hay B.

Néu D = 0, nghia la s = —1 tuwong duong f (M) < C, doan tim kiém méi la (M, B], do
vay, ta gan A :== M bang cach gan A .= DA + (1 — D)M. Twong tu, ngwoc lai, néuD = 1
thi ta gdn B := M, va trdnh dwoc viéc gan cling lic véi A bang cach xi¥ Iy bién D nguoc lai
soVvdi A, cuthé, tagdn B := (1 —D)B + DM.

Ta cl 13p nhw vay téi khi vao truong hop f(M) = C gay 16i thi dirng, va nghiém s& nam
trong bién M.

DE cai dat vao mdy tinh Casio, ta s& lam nhu sau:

F

A+B
A:OCAMDB+DA+(1—D)M:B:(1—D)B+DM:M:T:F:f(M)—C:D:l

+1
2

- Gia tri dau: C = vé phdi; A = mién dwéi cua x; M = miéntrénciax; D = 1;B = 1;
Doéng thoi, thay f (M) thanh mot biéu thirc tao ra bdi viéc thay M vao ham f(x). VD: néu
f(x) = x* thi ta thay vdo may tinh & doan f (M) thanh M.

- Cach dung: nhap cac dit liéu vao theo dé bai, sau d6 13p da cau lénh cho t&i khi gdp “Lbi phép
tinh” (Math ERROR) thi dirng. K&t qua (nghiém phuwong trinh) nam trong bién M.

Phan tich do hiéu qua: Mdi Ian thuc hién da cau Iénh, ta lién tuc chon gia tri chinh gitta vung

tim ki€m, réi loai bd di mot nira khdng can st dung. Do vay, vung tim kiém s& gidm di mét nlra
X . s e n T T I T . o A.

sau moi vong lap. Néu duyét qua k vong lap thi kich thwdc vung tim kiém la YR Néu ta chap

A . Ao N R-L ~ N ~ N [ ~ N 2 R-L ~ A 2 N
nhan sai so la € thi T < €, nghia la s6 vong 13p sé la khoang log, (T)’ rat hiéu qua. Thong

thudng, dé bai s& yéu cau lam tron t&i d chir s6 phan thap phan, diéu dé thuc chat twong
duwong véie = 1079,

Bai tap ng dung:
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Giai phuong trinh sau:

1. x*=15
Loi giai mau:
Néu ta dung tinh nang Shift + SOLVE, mdy tinh s& bao khéng gidi duoc (Cannot Solve). Do

~ P ~ 2

vy, ta can cach lam khéc.

Khong khé dé thay doan chira nghiém la [1,3] vi 11 < 15 < 33 va f(x) = x* dbéng bién
trén doan nay vi x la s6 nguyén duwong. Fun fact: hdy thir chirng minh f(x) thyc chat dong
bién trén doan [1, +00).

e
Do vdy, ta c6 thé ap dung thuat todn tim ki€ém nhij phan trén doan [1,3] dé gidi quyét bai
toan.

15 i 15

Bén trai la mién gia tri cha x
(ving tim kiém) ban dau. Hinh

bén phai la sau vong lap 1, ta |
loai b6 phan mau do di va tiép
tuc tim kiém sdu hon vao vung

10 . ) 10
mau xanh |a.

Tai vung mau xanh | (14t cat tai y = 15), ta lai ti€p tuc chon vi tri giita va chia thanh 2
vung tiép. Lap lai nhu vay cho tdi khi ta tim dugc nghiém thi thoi.

15
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Sau khi bdm khoang 1 phut, mdy tinh bdo 16i Math ERROR, ta dirng thuat toan va lay két
qua ra tir bién M.

Két qua 1a: 2,71316360400393.

DAy 1a dap 4n chuin: 2,713163604004239209576401 ...

Cé thé thay, chénh léch khong nhiéu, va cé thé chdp nhan dwoc trong dé thi HSG MTCT.

2. x* =363636

3. xV* = 676767

4. (x* + 1)* = 369420

5. x* =1,36

6. X =1875
36x

7. —— = 36,67
xc—x+1

8. x*¥*=0,76

Lwu y: Phuong trinh (8) nay cé hai nghiém. Vung tim kiém lan luot 13 [0.01, i] va E, 1].
Thyc chat trong vung tim ki€ém dau tién £ (x) nghich bién, nén ta phai ddo nguoc khic
F = f(M) — C trong phan cai dgt thanh F = C — f(M) dé x{ ly nghich bién.

+ sin x) (don vi goc: dg, sigma khong dung Shift + SOLVE)

x
x2+1

9. x = cos(
10.\/§+§,vdix >1
arctanx — 1,875

11.

VE E
12.4/9999"" = 5736 + 1
13.18% = x36 + 36 V40 <x < 1

14,28 3% 1 18 _0367v5i3,6 <x <36

X 2x+1 5mtx

TOM TAT THUAT TOAN:

F

=+ 1

A+B 7]
A=0CAMDB +DA+(1—D)M:B=(1-D)B+DM:M=——:F=f(M)-C:D="—

- Gia tri dau: C = vé phdi; A = mién dwdi cua x; M = miéntrénciax; D = 1;B = 1;

Doéng thoi, thay f (M) thanh mét biéu thirc tao ra bdi viéc thay M vao ham f(x). VD: néu
f(x) = x* thi ta thay vao may tinh & doan f (M) thanh MM,

- Cach dung: nhap cac dit liéu vao theo dé bai, sau d6 13p da cau lénh cho t&i khi gdp “L6i phép
tinh” (Math ERROR) thi dirng. K&t qua (nghiém phuwong trinh) ndm trong bién M.
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