Chuong 02

BPT & HE BPT BAC NHAT 2

Chuong

it 02 HE BAT PHUONG TRINH BAC NHAT HAI

Q7
Ly thuyét

1. Hé bat phuong trinh bac nhat hai an
mf': Pinh nghia
-=“”5 Hé b&t phuong trinh bac nhat hai 4n gém mot s6 bat phwong trinh bac
nhat hai &n %V ma ta phai tim nghiém chung ctia ching.
» Moi nghiém chung d6é duoc goi la mot nghiém cua hé bat phuwong trinh
AR Al A
2. B

€u dién nghiém cua bat phuong trinh bic nhat hai an

» Cach biéu dién

nluﬁ

K

L e

» Ta c6 thé bi€u dién hinh hoc mién nghiém cta hé bat phuong trinh bac
nhat hai &n: 1a giao ctia cic mién nghiém cla céc bat phuong trinh
trong hé.

» DEé bi€u dién mién nghiém cta hé bat phuwong trinh ta lam nhuw sau:

%  Trong cung hé toa do, biéu dién mién nghiém clia méi bat phuong
trinh trong hé bang cach gach bd phan khéng thudéc mién nghiém
cua no.

3. Bai toan téi uu (Quy hoach tuyén tinh).

ol

niﬂ[ﬂ

v

2, Tim gid tri 16n nhadt, gid tri nhé nhdt ctia cdc biéu thic dang T =+

trong dé 'Y nghiém dung cud mét hé bdt phuong trinh bdc nhdt hai
dn dd cho:

s Vé mién nghiém cua hé bat phuwong trinh da cho.
Mién nghiém nhan duwoc thuong la mot da gidc. (Gia tri 16n nhat va
nho nhat ciia F dat duoc tai mot trong céc dinh ctia mién da gidc).

7

- Vs .7 . 2 s 7. (X, ) N A s 2 2 o R .« 7
= Tinh gid tri caa F tung voi Y 1a toa do cac dinh cua mién da giac
nay.

<. 4 2 . . 4
5 Qn cdnh Frdr 1781 1A snva Hnh diver Bir AA vz ra A Hri 1An nhat va
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&Céc dang bai tap

I Dang 1. Bi€u dién mién nghiém hé bat phuong trinh bac nhat hai
an

i)

» D€ biéu dién mién nghiém cta hé bat phwong trinh ta lam nhuw sau:
® Trong cung hé toa do, biéu dién mién nghiém cua mdi bat phuwong trinh
trong hé bang cach t6 mau phan khéng thudc mién nghiém cta no.
® Phan khong bi t6 la mién nghiém can tim.

4 Vi du 1.1.

IX+y =6
X+ =4
X =0

Ri&1 AiAn hinh har tAn nrhidm 12 ha hAt nhivoma trinh. .-}FED

o Loi giai
Vé cédc dudong thang vl
dl 33X+ Yy :G;dz tX+ Y :4;0’__1 X =0 (Dy};d__ :y =0 (Ox)

6

gm M, (1;1
Vi dié (1) c6 toa d6 théa man tat Ca céc bat phuo*ng \
trinh trong hé trén nén ta t6 ddm céc nlra mat phang bo

@), @), @), (), . M.

khong chtra diém

Mién khéng bi t6 ddm (hinh t& gidc OCIA k& cd bén canh —
AL IC, CO, D%) trong hinh vé la mién nghiém cua hé da \ \
cho.
/ Vi du 1.2.

3x- y+3>0

-2X+3y- 6<0
0B aam . N . ) n . 2X+y+4>0

Rién dién hinh hoec tan nahiém ciia ha hat nhirona trinh: !
o Loi giadi

Vé dudng thang: Y
3x- y+3=0(d); ,
-2x+3y- 6 =0(d,);
2x+y+4=0(d) -
Sau khi t6 mau cidc mién khong thich hop, mién con lai
khéng t6 mau, khong ké bién (hinh vé) la mién nghiém
cua hé
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Y 4
4 Vidu 1.3.
X&c dinh mién nghiém cta céc hé bat phuong trinh 2 &n
(X-3y<0 3x- 2y- 6 =0
X+2y>-3 4(x- 1)+3y <8
1) y+Xx<2 ) | x=0

o Loi giai

Jx—?;yf-:t} (1) . vh
x+2y>-3(2) d;\\
a) | y+x<2 (3) “\“2

Vé cac duong thang g2 R
~~_3 I

d :x-3y=0;d, :x+2y+3=0;d, :x+y-2=0 o 5] B

= . . SN - - 713
d ,—’-“"'- \“
- M(— I;D)Ed;dﬁ;d _,——1" AN § b

Lay - : ".‘"‘s, ~

Ta thay

M(-1;0) la nghiém cua bat phuong trinh (1), nén t6 mau mién khoéng chtra

M

-1; \ N ) ~ \ 2 N A \ N A s

M(-1;0) la nghiém cua bat phuwong trinh ( ), nén to0 mau mién khong chira

M

M(-1;0) la nghiém cua bat phuwong trinh (3), nén t6 mau mién khong chia

M

Vay mién nghiém can tim 14 phan mat phdng khong t6 mau (khéng ké bo

dl"dz;dz)

3x-2y- 620 (1)
4(x- 1)+3y =8 (2)

o) | x=0 (3)

! cac duong thang
d :3x- 2y- 6 =0;d, :4(x- 1)+3y- 8 =0;d :x=0

. M(3;-2)ed;d;d,
Lay S

Ta thay
M(3;-2) )

la nghiém ctia bat phuong trinh *, nén t6 mau mié
khoéng chia M.,
M(3:-2) | nghiém clia bdt phwong trinh )
khéng chira M,
MG-2) 13 nghiém cia bt phuong trinh
khéng chira M.

, nén td6 mau

, nén td0 mau mién
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Vay mién nghiém can tim 13 phadn mat phang khong duoc td6 mau (ké bo

dl;dz;ds).
4 Vi du 1.4.
Xac dinh mién nghiém cta céc hé bat phuwong trinh 2 &n
XY o1s0
2x+y =l 12 3
1x- y=- 4(x-1)+y<s
(1) X-y=-2 @) 4Dy
(X+y =0 4X+5y+20>0
X+3y=-3 1y=<0
(3) XY= @ V>3
 Loi gidi
2x+y =1 (1)
x-y=-2(2)
() XY
V& cac dudng thang d:2x+y- 1=0;d, :x- y+2=0
. 0O(0;0 .
Lay (0;0)¢d;d,
Ta thay
0(0;0) khong la nghiém cua bat phwong trinh (l), nén to %
mau mién chtra O. %) >
000;0) A . A N ) / B\
khong la nghiém cua bat phuwong trinh , nen to

mau mién chtra O.
Vay mién nghiém céan tim 1& phan mat phang khéng duoc t6 mau (ké bo d;dy.

§+§-|}0 (1)

o) 4(x-1)+y<s(2)

5 d; :E-{-E_ | :I:I-:d_‘ :4(}{_ |}+y_ g =0 '\“ YA \\d
Vé cac duong thang 2 3 : _ an, 2
~ D DJD ;d., 3 N ‘\‘
Lay ( )IE d A \“ \
Ta thay -
. A N A 5 - . 1 R A \\; ‘x?’ .
0(0;0) khong la nghiém cua bat phuong trinh ( )’ nén t6_ 0 25 =
au mién chira O. X
0(0;0) la nghiém cua bat phuong trinh ( ), nén t0 mau \\ m

ién khong chita O.
Vay mién nghiém can tim 1a phadn mat phang khéng duoc té6 mau (khong ké b
dl;dz )
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x+y=0 (1)
x+3y=-3(2)
x-y=5 (3

@ xv=s O

vé céc duong thang
d :x+y=0;d, :x+3y+3 =0;d, :x- y- 5=0

. M(;1)ed;d;d
Lay R,
Ta thay

M(1;1) la nghiém cua bat phuong trinh (l), nén t6 mau mién khéng chira M.

M(;1) khong la nghiém cta bat phuong trinh @)
M(1;1)

,nén td mau mién chira M.

khong la nghiém cta bat phuwong trinh (3), nén td6 mau mién chtra M.
Vay mién nghiém can tim 13 phdn mat phang khong duoc td6 mau (ké bo

dl"dz;ds)
ax+5y+20>0(1) "
y<0 (2)
4) y>-3 G) 5 ol _d
: =0:a, v =0;a. : = 1 x
Vé cac duong thang d :4x+5y+20 =0;d, : y =0;d, : y+3 =0 M(-1,-1)
;o M(-1:-1 o :d
Lay ,( )ed;d, L i
Tathdy eeasssseaiccchcaciisans _
M(-1;-1) la nghiém cua bat phuwong trinh (l), nén to =4

mau mién khéng chita M.

M = ]' = 1 N N 2 ~ \ 2 A N N N n e

-1-1) la nghiém cua bat phuong trinh ( ), nén to mau mién khong chua

M

M - 1' = 1 N N > ~ \ A A \ R A ,
1-1) la nghiem cua bat phuong trinh (3), néen t6 mau mién khong chua

M

Vay mién nghiém céan tim la phan khong duwoc té6 mau (khéng k&€ bo d;d,;d, ).
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1 Dang 2. Gia tri I6n nhat - gia tri nho nhat, bai toan téi uu

—3 (}Phllrong )

e s N . s .77 ~ 2 ~ > . R /, T . =

» Bai toan: Tim gia tri lon nhat, nho nhat cua biéu thuc (xy)=ax+by
voi (ay) nghiém ding mo6t hé bat phuwong trinh bac nhét hai an
cho trudec.

> Buwoc (1): Xac dinh mién nghiém cta hé bat phuwong trinh da cho. Két qua
thuong duoc mién nghiém S 1a da giac.

> Budc (2): Tinh gié tri ctia F tuong tmg véi "5V
giac.
> Budc (3): Két luan:

—~. 7 - T A 2 T =~ P v T A . ’ -7 . DR ES

1a toa do cua céc dinh cua da

Vi du 2.1.
Tim gia tri 16n nhat, gia tri nho nhat cua
(X- y-3<0
X =0
= ¢ 5 - > A T N X+3y-3 =0
(1) T=2X+Y 44 (ay) la nghiém cua hé bat phwong trinh ' 2y .
X- y+5=0
2X+y+4 =0
X+y-5=0
(D) F=30x- 4.}F_ 0 xrévi (X;y) 12 ndhidm ~11a ha hat nhivome trinh .Ex- y- 4=0
o Loi giai
(1) T=2X+Y ysi (ay) la nghiém cla hé bat phuong trinh
, Y
X- y-3=0 .
x=0 4
X+3y-3=0 3
. _ , z
X- y-3=0
X =0
o R N ki n A \ X 3 - 3 "‘_::CI'
Mién nghiém cua heé bat phuwong trinh oy ,(1) s

Mién nghiém cuia hé bat phuwong trinh (1) la mién tam A¢

gidc ABC ké ca bo, véi A(3,0),5(0;1).€(0;-3)
T(3;0)=6 T(0;1)=1 T(0;-3)=-3

Vay GTLN 1a T =6 va GTNN 1a T =-3
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©) F=30x- 4y- 6 | o (x;y)

) F(x;y) =x+2y

X- y+5=0
IX+y+4 =0
X+y-5=0

la nghiém cua hé bat phuwong trinh |2x- y-4=0

X- y+5=0
2Xx+y+4 =0
X+y-5=0

Mién nghiém cua hé bat phuwong trinh (2X-y- 4 ED,(Z)

Mién nghiém cua hé bat phuwong trinh (1) la mién t&

-1.7 ‘- ] . -3
giéic ABCD ké ca bo, voi A ¥2)B0:-4).C(:2).0(0:5) /7
F(-3;2)=-104 F(0;-4)=10 F(3;2)=66 F(0;5)=-26
Vay GTLN la F =66 va GTNN 1a F=-104

9 Vi du 2.2.

Tim tri 16n nhat ctia bi€u thic
0<y=4
X=0
x- y-1=0
X:V)=x+2 2a oA AR 2y- 10 =
(1) Flxy) Y véi didu kién (X*-¥ 10 =0
'y <0
X =0
X+y-3=0
. =Ty
(?) F(X’y)_“x 3y v dién kién -X+2y_4iﬂ

s Loi gidi
0<y=4
X =0
X- y-1<0
. . 1T
, voi diéu kién (X +2y-10=0

Vé duong thang d:x-y-1 =0 dquong thang d qua hai diém .i

(1]

(0;- 1D va (1;0). A

2 . - = \ 2 . o2 3
Vé duong thang d, :x+2y- 10 D, duwong thang d qua hai diém

(0;5) va (2,-4).

V& duong thang %Y =4,

Mién nghiém la ngi gidc AOBCD voi
A(0;4),B(1;0),C(4;3),E(2;4)

. Fl4;3)=10 F(2;4)=10 :4) = :0)= :0) =
Ta co: (4;3) ,F( ) 'F(G“) SIF(lﬂ) I,F(OD) 0

0
/
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) = .
Vay gid tri lén nhét cta biét thitc Flxy)=x+2y bang 10,

. —
@ FOV=2X i gigu ien |

Vé duong thang d :x+y-3=0 duong thang

d,:x+2y-4=0

d

(0;3) v (3;0)‘
(0;2) va (4;0).

qua hai diém

, duong thang d, qua hai diém

& ¥ ¥F. &
Mién nghiém 1a t& gidc OCBA véi Dm‘D)’Cm’“)’B("’I)’A(B‘D).

. — ) = 1) = : =
Ta c6: F(0:0) 0, F(0:2) 6’ F(2;1) 1’ F(3:0) 6_

Vé dudong thang

) =7 - .
Vay gia tri 16n nhat cua biét thic Flx;y) =2x- 3y bang ©.

{ Vi du 2.3.

[V
o

o
_l_

L) b
= =
[

n

-2

. Xac dinh mién nghiém () cua hé bat
. fx,y)=2x-3y

o rid ke 1An nhAE Aia harma oA
 Loi gidi

Mién nghiém cua hé bat phuwong trinh da cho

la phan khong t6 dam trong hinh vé (ca

Cho hé bat phuwong trinh X =
(S)

nhivamar Frinh F+ANn TrAana

bién). L __t
Nhuw vy mién nghiém 1a DABC (c3 bién). °
Toa db A la nghiém cua: |
PN .
X-2y=0 :A‘_i:_g ,
x+3y=-2 5' 5]
F3y=-2 B‘ 0i- 3
Toa d6 B la nghiém cua: XHy=-2 \ -
JCRY)

Ta sé tinh cac gia tri cua véi 1a toa do clia cac dinh A.BO
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| g
 f(0;0)=0_ f‘, %3

| b

f ~

(x;y) :‘ 0;- ;

Suy ra gia tri 16n nhat cua rxy) bang 2 khi

=2x- . i
Vay gia tri 1én nhat cta floy)=2x-3y trén mién nghiém cua hé bat phuong
C
) (x;y) 2‘ 0;- =
trinh da cho bang 2 khi L 3],
o
4 Vidu 2.4.

C6 3 nhém méay A-B:C dung dé san xuét ra 2 lai san phdm I va II. P& san xuat mot
don vi san phdm méi loai phai 1an lwot dung cdc may thudéc nhém méy khac nhau. S6
may trong mot nhom va s6 may ting nhom céan thiét dé sadn xuét ra mot don vi san
pham thudc méi loai dwoc cho trong bang bén dudi:

S6 My trong mai S6 mdy trong ting nhém dé
Nhom y trong san xuat mot don vi SP
nhém : -
Loail Loai II
A 10 2 2
B 4 0 2
C 12 2 4

Mot don vi san pham I 1ai 3000 déng, mot don vi san pham II 14i 5000 dong. Hay lap
phuong &n san xuat hai loai sdn phadm trén sao cho co6 lai cao nhat.

o Loi giai
Goi X va Y 1an luot 1a s6 don vi sdn phdm I va I (x,yzo).

So6 tién 1ai cua don vi nay la floy)=3x+y (nghin dong).
(2x+2y=<10 [x+y<5

ly=4 - y =2 *)
2x+4y =12 X+2y =0
Ta c6 hé bat phuong trinh: (XY =0 x,y=0
flGy)=3x+y

Bai toan tré thanh tim gia tri 16n nhat cua trén mién nghiém
cua hé (¥).
Mién nghiém cua hé (*) la ngt gidc OABCD (ké ca bién).
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, 0(0;0),A(5;0),B(4;1),Cc(2;2),D(0;2)
Ta co: )

fo:0) =0, (5;0)=150, ff4;1)=190, (2:2)=160,(0;2)=100

= 4 H :3 V4 ~ . ; =\s :- 7 \ ~ 2 ~ 2
De thay flxy)=3x+y 16n nhat khi (oy)=(4;1) tuc la can san xuat 4 san
phdm I va 1 san phadm II d€ thu vé loi nhan cao nhat.

e

4 Vi du 2.5.

' M6t xuong co khi ¢é hai cong nhan la Chién va Binh. Xuwéng san xudt loai san
phdm I va II . M6i sdn phdm [ ban 1ai 500 nghin déng, méi sdn pham II ban 1ai
400 nghin déng. P€ san xudt duwoc mot sdn phdm I thi Chién phai lam viéc
trong 3 gi®, Binh phai lam viéc trong ! gio. D€ sdn xuat duoc mot san pham
II thi Chién phai lam viéc trong 2 gid, Binh phai lam viéc trong ¢ gio. Mot
nguoi khéng thé lam duoc dong thoi hai sdn pham. Biét rang trong mot thang
Chién khong thé 1am viéc qud 180 gid va Binh khong thé 1am viéc qua 220 gio.

o Loi gidi
Goi X, ¥ 1an luot 1a s6 san pham loai I va loai I duoc sdn xuit ra. Piéu kién
x, nguyén dwong.
[3x+2y <180
X+6y =220
X=0

Ta c6 hé bat phuong trinh sau: y>0

Tién 1ai trong mot thadng cta xudng la T'=0,5x+0,4y
(triéu dong).
Ta thady T dat gid tri 16n nhét chi cé thé tai cac diém
A, B, C vi C ¢6 toa do khéng nguyén nén loai.

. A(60;0)
Tai

thi T =30 triéu déng.

Tai B(40;30) thi T =32 triéu déng.

Vay tién 1ai 16n nhéat trong mét thang ctia xwéng 1a 32 triéu dong.
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24 Vi du 2.6.

Mot ho néng dan dinh tréng dau va ca trén dién tich 800m?. Néu trong dau thi
can 20 coéng va thu 3-000.000 gong trén 100m? néu trong ca thi can 30 cong va
thu 4-.000.000 §6ng trén 100 m2. Hoéi can trong mébi loai cay trén dién tich la bao
nhiéu dé thu duoc nhiéu tién nhéat khi téng s6 cong khong qua 180,

s Loi giai

Goi X 1a s6 X00 m? dat tréng dau, Y 1a s6 Y'Y m? dat tréng ca. Didu kién X0,

yzO.

S6 tién thu duoc la T'=3x+4y triéu dong.
(X+y =8 ‘Xx+y =8
20x+30y <180 | 2x+3y <I8
X =0 X =0
y=0 o 1y=0

Theo bai ra ta co

Dua do thi ta co6 toa do cac dinh
c(8;0) 0(0;0)
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0

.
6 8
c Zap AR 8y = 1
r+y=2=8
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