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Hoc la thich ngay!

BAI GIANG: BAT PHUONG TRINH BAC NHAT HAI AN-TIET 1
CHUYEN DPE: BAT PHUONG TRINH & HE BAT PHUONG TRINH BAC NHAT 2 AN
MON: TOAN 10 (KET NOI TRI THUC VOI CUQC SONG)

GIAO VIEN: NGUYEN CONG CHINH

v’ Nhdn biét bt phwong trinh bdc nhat hai an.
v’ Biét biéu dién mién nghiém ciia bdt phwong trinh bdc nhdt hai an trén mdt phdng toa d.
v’ Van dung kién thirc vé bdt phirong trinh bdc nhat hai dn vao gidi quyét bai todn thyc tién.

@ Khéi dong

Nhan ngay Qudc té Thiéu nhi 1-6, mot rap chiéu phim phuc vy cac khan gia mot bo phim hoat hinh. Vé duoc
ban ra c6 hai loai:

Loai 1 (danh cho tré tir 6 —13 tudi): 50 000 dong/vé
Loai 2 (danh cho ngudi trén 13 tudi): 100 000 dong/Vvé.

Nguoi ta tinh ton rang, dé khdng phai bu 16 thi s tién vé thu dugc ¢
rap chiéu phim nay phai dat t6i thiéu 20 triéu dong.

Hoi s6 luong vé ban duoc trong nhirng trudng hop nao thi rap chiéu
phim phai bu 15?

@1. Bat phwong trinh bac nhéat hai an

HP1.Trong tinh hubng mé dau, goi x 1a s6 vé loai 1 ban dugc vay 13 s6 vé loai 2 ban duoc.

Viét biéu thic tinh s tién ban vé thu dugc (don vi nghin ddng) & rap chiéu phim d6 theo x va y.

a) Cac s6 nguyén khong &m x va y phai thoa man diéu kién gi dé sb tién ban vé thu duoc dat tbi thiéu 20
triéu dong?

b) Néu sé tién ban vé thu dugc nho hon 20 triéu dong thi x va y thoa mén diéu kién gi?
Céch giai:
a)

e S6 tién ban x vé loai 1 1a: x.50 (nghin dong)
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e Sé tién ban y vé loai 2 1a: y.100 (nghin dong)
e S4 tién thu duoc 1a 50x + 100y (nghin dong)
e Ta co: 20 triéu = 20 000 (nghin dong)
« S6 tién thu duoc khi ban x vé loai 1 va y vé loai 2 1a 50x + 100y (nghin dong)
e Dé sd tién thu duoc tdi thiéu 20 tridu thi ta can:
50x+100y > 20000 < x+ 2y > 400

Vay cac s6 nguyén khéng am x va y phai thoéa man diéu kién x+2y >400.
b)
* 5§ tién thu duoc khi ban x vé loai 1 vay vé loai 2 12 50x + 100y (nghin dong)

* Pé s tién thu duoc nho hon 20 tridu ddng thi: 50x+100y < 20000 <> x + 2y < 400.

MJi hé thirc lién hé giita x va y thu duoc trong HP1a va HD1b duoc goi 1a mét bat phuwong trinh bdc nhat
hai dn.

Bat phwong trinh bac nhét hai 4n x, y ¢6 dang tong quat Ia:
ax+by <c (ax+by >c, ax+by <c, ax+by >c)

trong d6 a, b, ¢ 1a nhiing sé thuc d4 cho, a va b khdng dong thai bang 0, x va y 1a cac an sb.

Vi du 1: Bt phuong trinh ndo sau day 1a bat phwong trinh bac nhat hai an
2x + 3y < 1; 2x° +3y <1
Céch giii:
Bat phuong trinh 2x + 3y < 1 la bat phwong trinh bac nhat hai an.
Bat phuong trinh 2x? + 3y <1 khong phai la bit phuong trinh bac nhit hai an vi chtra x2.

HP2: Cip sb (x; y) = (100; 100) thoa man bit phuong trinh bac nhat hai 4n nao trong hai bt phuong trinh
thu dugc & HP1? Tur d6 cho biét rap chiéu phim c6 phai bu 15 hay khong néu ban duoc 100 vé loai 1 va 100
vé loai 2.

Tra loi cAu hoi twong tu V6i cap 6 (X; y) = (150; 150).
Céch giai:
Buoc 1:

Tir HP1 ta 6 hai bat phuong trinh:

X+2y>400 (1) va x+2y <400
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Thay x = 100 va y = 100 vao bat phuong trinh (1) ta duoc:
100+ 2.100 > 400 <> 300 > 400 (VO Ii)

= Cap s6 (x;y) = (100;100) khong thoéa man bat phuong trinh (1).
Thay x = 100 va y = 100 vao bat phuong trinh (2) ta duoc:

100+ 2.100 < 400 <> 300 < 400 (Pung)

= Cap s6 (x;y) = (100;100) thoa man bat phuong trinh (2).
Cip sb (x;y) = (100;100) thoa man bat phwong trinh (2) ¢6 nghia 1a néu ban dwoc 100 vé loai 1 va 100 vé
loai 2 thi rap chiéu phim phai bu 15.

Budc 2:
Thay x = 150 va y = 150 vao bat phuong trinh (1) ta duoc:
150+ 2.150 > 400 <> 450 > 400 (PUng)

= Cip s6 (x;y) = (150;150) thoa mén bat phuong trinh (1).
Thay x = 150 va y = 150 vao bat phuong trinh (2) ta duoc:

150+ 2.150 < 400 < 450 < 400 (VO i)

= Cip s6 (x;y) = (100;100) khdng thoa man bat phuong trinh (2).
Cap s6 (X;y) = (150;150) thoa man bat phuong trinh (1) ¢6 nghia 1a néu ban dwoc 150 vé loai 1 va 150 vé
loai 2 thi rap chiéu phim khéng phai bt 1.

Cap so (Xy;Y,) duoc goi la nghiém ciia bat phuong trinh bac nhét hai an ax+by <c néu bat dang thuc
ax, + by, <c dung.

Vi du 2: Cho bit phuong trinh bac nhét hai 4n x + 2y > 5. Cap s6 nao sau day la mot nghieemijc va bt
phuong trinh bac nhat hai an trén?

a) (xiy) = (3:4) b) (x;y) = (0;-1)
Cach giai:
a) Vi3 +2.4=11>5nén cip s6 (3;4) 1a mot nghiém cua bat phwong trinh d4 cho.
b) Vi 0 + 2.(-1) = -2 < 5 nén cap sb (0;-1) khong phai 1a mot nghiém cua bat phuong trinh d cho.
Luyén tap 1: Cho bat phuong trinh bac nhat hai an x + 2y > 0.
a) Hay chi ra it nhat hai nghiém cua bat phwong trinh trén.

b) Véiy = 0, c6 bao nhiéu gié tri cua x thoa man bat phwong trinh d4 cho?

Céch giai:
a)
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+ Ta thir véi cap sb (x;y) = (0;0)
Thay x = 0 vay = 0 vao bat phuong trinh x+2y >0 ta dugc: 0+2.0>0<0>0 (Pung)

= (0;0) la mot nghiém cua bat phuong trinh x+2y >0.
+ Ta thir véi cap sb (x;y) = (1;1)

Thay x = 1 vay = 1 vao bat phuong trinh x+2y >0 ta dugc: 1+2.1>0 < 3>0 (Bung)

= (1;1) 1a mot nghiém cua bat phuong trinh x+2y >0.
b) Thay y = 0 vao bat phwong trinh x+2y >0 ta duoc: x+2.0>0< x>0.

Ta thay bat phuong trinh bai cho twong duong vai bat phuong trinh trén nén sé gié tri cua x thoa man bat
phuong trinh d4 cho 12 s6 x thoa man diéu kién.

Ma ta c6 vo sb gia tri cia x théa man nén c6 vo so gia tri cia x thoa man bat phuong trinh d4 cho.

, Nhan xét:
Bat phuong trinh bac nhat hai an ludn c6 vo sé nghiém.

@ 2. Biéu dién mién nghiém cta bat phwong trinh bac nhat hai an trén mat phang toa dé

HDP3. Cho duong thing d: 2x — y = 4 trén mit phang toa do Oxy (H.2.1). YA
Puong thang nay chia mat phang thanh hai nira mat phang. A

]
'
l
Ll

phang bo 1a duong thang d khdng?

a) Cac diém O(0, 0), A(—1; 3) va B(=2; —2) c6 thudc cling mot nira mit
|

EEEETT TN

Tinh gié tri caa biéu thirc 2x — y tai cac diém d6 va so sanh véi 4.

.
*>-

--------

b) Tra 15i cAu hoi twong tu nhu cau a véi cac diém C(3; 1), D(4; -1).

Cach giai:
a)
* Budce 1:

Quan sat hinh trén, cac diém A, O, B 1a cac diém dugc boi vang, va cac
diém d6 cung nam mot phia (bén trai) nén ching thudc ciing mot nira mat
phang bo 1a duong thang d.

* Budc 2:

+) Thay toa dé cua didm O(0:0) vao biéu thic 2x — y ta duoc: 2.0 0=0. B°

Nhu vay gié tri cua biéu thirc 2x —y tai O A0 va 0 < 4.
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+) Thay toa d6 cua diém A(-1;3) vao biéu thirc 2x — y ta duogc: 2.(-1) — 3 = -5.
Nhu vay gié tri cua biéu thirc 2x — y tai Ala-5va -5 < 4.

+) Thay toa d6 cua diém B(-2;2) vao biéu thuc 2x — y ta duoc: 2.(-2) — (-2) = -2.
Nhu vay gié tri cua biéu thirc 2x — y tai B 13 -2 va -2 < 4.
b)

* Buoc 1:

Quan sat hinh trén, cac diém C, D 1a cac diém duogc boi vang, va cac diém
d6 cuing nam maot phia (bén phai) nén ching thudc cling mot nira mat phang
bo 14 duong thang d.

* Budc 2:

+) Thay toa d¢ cua diém C(3;1) vao biéu thirc 2x — y ta dugc: 2.3 -1 =5,
Nhu vay gia tri cua biéu thuc 2x —y tai Cla5va 5> 4,
+) Thay toa d¢ cua diém D(4:-1) vao biéu thic 2x — y ta duoc: 2.4 — (-1) = 9.

Nhu vay gia tri cua biéu thirc 2x —y tai D 149 va 9 > 4.

K Trong mit phang toa do Oxy, tap hop cac diem c6 toa do 1a nghiém cua bat phuong trinh ax + by Sc\
dugc goi la mien nghiém caa bat phwong trinh d6.

* Nguoi ta chimg minh dugc rang dudng thang d c6 phuong trinh ax + by = ¢ chia mat phang toa do
Oxy thanh hai nira mat phang bo d:
- Mot nira mat phang (khong ké bo d) gom céc diem ¢ toa do (x; y) thoa mén ax+by > c;
- Nutra mat phang con lai (khéng ké bo d) gom cac diém c6é toa do (X; y) thoa mén ax + by < c.
KB(‘Y d gém cac diém c6 toa d6 (x; y) thoa man ax + by = c. /

Vi du 3. Biéu dién mién nghiém cua bat phuong trinh x+y >100 trén mat phang toa do.
Céch giai:

Ta biéu didn mién nghiém cua bat phuong trinh bac nhét hai 4n x + y > 100 nhu
sau:

Budc 1. V& duong thang d: x +y = 100 trén mit phang toa do Oxy.

Budc 2. Ly mot diém bat ki khdng thudc d trén mit phang rdi thay vao biéu thic
X +y. Ching han, lay O(0;0), ta cé: 0 + 0 < 100.

Do d6 mién nghiém cua bat phuong trinh di cho 1a nira mat phang bo d khdng chira goc toa do (mién khong
bi gach).
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/Céch biéu didn mién nghiém cua bat phuong trinh bac nhat hai an ax + by <c.
« V& duong thang d: ax + by = ¢ trén mat phang toa o Oxy.
« Lay mot diém Mo (Xo;yo) khong thudc d

* Tinh axo + byo va so sanh véi c.

« Néu axo + byo < ¢ thi nira mat phang bo d chira Mo 12 mién nghiém cua bat phuong trinh.

\Néu axo + byo > ¢ thi nra mit phang bd d khong chira Mo 1a mién nghiém cua bat phwong trinh. /

)( cha y:

Néu c =0, ta thuong chon Mo chinh 1a gdc toa do.

Néu ¢ = 0, ta thudng chon Mo ¢6 toa d6 (1;0) hoic (0;1).

Vi du 4. Biéu dién mién nghiém cua bat phuong trinh 5x—7y <0 trén mat phang toa do.

Céch giii:
Budc 1. V& duong thang d: 5x — 7y = 0 trén mat phang toa do Oxy.

Budc 2. Lay diém Mo(0;1) khdng thudc d va thay x = 0, y = 1 vao biéu thuc
9X — 7y ta dugc: 5.0-7.1=-7<0.

Do d6 mién nghiém cua bat phuong trinh 12 ntra mat phang bo d chira diém
Mo, (mién khong bi gach).

| i

~4
a4

Cha y. Mién nghiém cua bat phuong trinh ax + by < ¢ 1a mién nghiém cua bat phuong trinh

ax+by <c bo di duong thang ax + by = ¢ va biéu dién duong thang bang nét dut.

Luyén tap 2: Biéu dién mién nghiém cua bt phuong trinh 2x+ y < 200 trén mit phang toa do.

Céach giai:
Budc 1: V& duong thang d: 2x + y = 200 trén mat phang toa do Oxy.

Budc 2: Lat mot diém bat ki khong thudc d réi thay vao biéu thirc 2x
+y. Chang han, lay O(0;0), ta c¢é: 2.0 + 0 < 200.

Do d6 mién nghiém cua bat phuong trinh da cho 1a nra mit phang

100

b d chtra goc toa do (mién khdng bi gach). (khong ké bo d).

Vi du 5: Giai bai toan ¢ tinh huéng mo dau.

Céch giai:
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Goi x 12 56 lugng vé loai 1 ban dugc (x e N) vay 12 s6 luong vé loai 2 ban duoc (y e N) thi s6 tién béan vé
thu duoc 1a 50x + 100y (nghin ddng). Ngudi ta s& phai b 15 trong trudng hop s tién ban vé nhd hon 20
triéu dong, tuc 1a: 50x + 100y < 20 000 hay x + 2y < 400.

Nhu vay, viéc giai quyét bai toAn m¢ dau din dén viéc di tim mién nghiém cua bat phuwong trinh x + 2y <
400.

Mién nghiém cua bat phuong trinh bac nhat hai 4n ndy duogc xac dinh nhu sau:

V& duodng thang d: x + 2y = 400. K
Ta liy géc toa do O(0; 0) va tinh 0 + 2 .0 = 0 < 400. “ o |
| e
A . 2 = N

Do d6, mién nghiém cua bat phuong trinh la nira mat S ,,,f‘ S d 500

’ , 5 ” F()n ~ <UD
phing b d chira goc toa do khong ké duong thang d v ANy ?
(H.2.4). 1004-=---==- *

Y
Vay, néu ban dugc 6 vé loai 1 1a x va sb vé loai 2 lay O 200 400 %
.2 ) N 2 iy A 2 e T

ma diém (x; y) nam trong miéen tam gidc OAB khong ké Hinh 2 4

canh AB thi rap chiéu phim sé& phai bt 5.
Néu diém (x;y) nam trén doan thang AB thi rap chiéu phim hoa vén.
, Nhéan xét:
« Néu ban dugc 150 vé loai 1 va 150 vé loai 2 thi rap chiéu phim c6 Ii.
« Néu ban dugc 200 vé loai 1 va 100 vé loai 2 thi rap chiéu phim hoa von.
« Néu ban dugc 100 vé loai 1 va 100 vé loai 2 thi rap chiéu phim phai bu 15.

Van dung: Mot cong ty vién thong tinh phi 1 nghin dong mdi phit goi ndi mang va 2 nghin dong mai phut
goi ngoai mang. Em ¢ thé sir dung bao nhiéu phat goi ndi mang va bao nhiéu phit goi ngoai mang trong
mot thang néu em muén sé tién phai tra it hon 200 nghin dong?

Céach giai:

Budoc 1:

« Goi x la sé phat goi ndi mang (x e N), y 1a s6 phat goi ngoai mang (y e N)
S6 tién can phai tra 1a x + 2y nghin dong.

« Pé s6 tién phai tra it hon 200 nghin dong thi x+2y < 200.

Nhu vay, bai toan tré thanh tim mién nghiém cua bat phuong trinh x+2y < 200.

Budc 2:

« X4c dinh mién nghiém:
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+ V& duodng thang d: x + 2y = 200 (nét dut).

+ Thay toa d6 diém O(0;0) vao biéu thirc x + 2y ta dwoc 0 + 2.0 = 0 < 200.

dix+2y=200
A

= Mién nghiém cua bt phuong trinh 14 nira mat phang bo d chira géc toa do khong k& duong thing d.
Vay néu s6 phdt sir dung noi mang 1a x va ngoai mang 1a y ma diém (x;y) nam trong mién tam giac OAB
khong ké doan AB thi s tién phai tra thip hon 200 nghin dong.

ar+ by Scfar+byzeax+ by <c,ax+ by >c) ]
/A +) Dang t8ng quét 1~{ frong 8 a, b, < 1a nhimg s6 thytc dé cho, a va b Khong dong hé bang 0, x va y lacc anss. |
\

/ \{Tdu {2 ay<5jo{3y29)

\

1 Bét phuong trinh bc nhit hai dn

,{ Cap 6 (m; n) duge goi la mét nghiém cla BPT ax + by < ¢ néu bt dang thirc am + bn < ¢ dung. ]

\
\{ +) Nghiém ] —[ Vidy:cip 56 (3; 5) la mit nghiém cbia BPT 2x + 3y > 10 vi 2.3+3.5=21 > 10

BAI 3. BAT PHUONG TRINH BAC NHAT HAI AN

\[ BPT bac nhat hai 4n luén co vé s& nghigm

+) Trong m3t phing toa dd Oxy, t3p hop cac diém co 1oa dd 1a nghiém cla bt phuang trinh ax + by < ¢ duge gol 1 mign nghiém cilia BPT do.

|
|

CEEEETY
béc nhit hal n trén mat phéng toa dd &

[+)chay

| - Mt nira m3t phiing (khéng k& bar d) gdm céc diém c6 toa dd (x; y) théa mén ax + by > ¢
+) Duding thing d: ax + by = c chia mjt phiing 1ga d Oxy thanh hai nifa mjt phing bé d: } - M@t nira m3t phing (khéng ké bdf d) gbm cac diém c6 tpa dé (x; y) thoa man ax + by <

| -Bédgdm cée diém cd toa db (x: y) théa man ax + by = ¢

Budc 1: Ve duimg thing df < ax + by = ¢ trén b truc Oxy
Buie 2: Liy mit diém M, (x,.,) khong thudc d
+) Cach biéu dién mign nghiém clia BPT ax + by s c} Buie 3: Tinh ax, + by, vi so sinh véi ¢

Budc 4: Néu ax, + by, < c thi nira mit phing b d chira M, 14 mién nghi¢m cia BPT.

Néu ax, + by, > ¢ thi nita m3t phing b d khing chin M, 14 mida aghiém cia BFT

= Néu ¢ # 0 ta thwimg chon M, 1a gdc w0a di.

- Néu ¢ =0 ta thuimg chon M, o6 1ga i (1:0) hode (0:1)

= Mién nghiém coa BPT av + by < 1a mién nghiém coa BPT av + by <¢

b di duimg thing av + 5y = va biéu dién duimg thing hing nét dit
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