TRUONG PAI HOC SUPHAM KY THUATTPHCM ~ PE THI CUOI KY HOC KY I NAM HQC 2016-2017
KHOA CO KHI CHE TAO MAY Mén: TOI UU HOA TRONG KY THUAT

BO MON CONG NGHE CHE TAO MAY M4 mon hoc: OTTE322925
- ECHETZ béso/Made:01  DBe thi co: 01 trang.

Thoi gian: 60 phut.
Puogc sir dung tai liéu (trir may vi tinh)

Cau 1: Chuyén bai toan gdc P sang bai toan dbi ngau D (1,5 diém)

= v+ -
(1)z, = 7x, " x, T18x, ~ Max

Cho baitoangoc P ;)

<3>x1 < 0,x, z 0, x tayy

Cau 2: Giai bai toan quy hoach tuyén tinh sau: (2,5 diém)

Cau 3: Lap mé hinh toan va giai bai toan quy hoach tuyén tinh (6 diém)

Mot xi nghiép san xuat 3 loai banh: banh dau xanh, banh thap cam va banh déo. Dé san
xuit 3 loai banh trén, xi nghiép can cd cac loai nguyén lidu: duong, dau xanh, bot, lap
xuong,... Tai thoi diém d6 xi nghiép chi chuan bi duoc 300kg duong va 500kg dau xanh,
con cac nguyén liéu khdc muén bao nhiéu ciing co.

Biét rang: luong duong, lvong ddu xanh dung dé san xuat ra 1 chiéc banh mdi loai, ciing
nhu tién 13i thu duoc khi ban 1 chiéc banh mdi loai dwgc cho trong bang dudi day:

San pham Banh dau xanh | Bénh thap Béanh déo
Nguyén li¢u (X41) cam(X,) (X3)
buong (300 kg) 2 5 6
bau xanh (500kg) 4 8 7
L4i/1 banh 5 (tr) 8 (tr) 4 (tr)

Hay 1ap ké hoach san xuat céc loai banh sao cho tong tién 14i thu vé 16n nhat; déng thoi
duong phai duoc sir dung hét.

Ghi chl: Can bé coi thi khéng dwoc gidi thich dé thi.

Chuan dau ra cua hoc phan (ve kién thirc) Noi dung kiém tra
[G1.1] Co hiéu blet va c6 kha nang st dung cac kién thirc co ban
vé toan cao Cap, vat lyva khoa hoc tu vao tinh toan t6i wu bai Cau 1, cau 2

toan kinh té-ky thuat

[G1.2] Phét hién va md hinh héa va giai duoc cac tinh hudng toi
vu kinh té- k¥ thuat

[G2.1] Phat hién, phan tich, Iap luan, tinh toan téi wu, danh gia Cau 3
va hiéu chinh tinh hubng thuc té lién qua dén nganh ché tao
may




DAP AN

Cau 1: CHUYEN BAI TOAN GOC (P) SANG BAI TOAN POl NGAU (D)

X, X, X,

<0 Zo0 wyy (1)z, =15y, “ 6y, T13y, ~ Min
y, tyy 2 2 1 = 15 |(zyl—zyz+ysé7
Y, = 2 1 2 = 6 <2>42y1+y2+2y321
v, = 2 7713 {y1_2y2_4y3:18

< > =

(3)(y,tyy y, Z0,y, =0
71 18

Cau 2: GIAI BAI TOAN QHTT BANG PHUGNG PHAP PO THI

- Bu6c 1: V& mién chap nhan

Nhu hinh v& va ¢ mién chap

nhan la X;ABCY

- Bué6c 2: V& duong ddng muc

Nhu hinh vé

- Budc 3: Tim nghiém tdi vu

Tinh tién duong dong mirc ra xa

goc toa do thiy dudong dong

muc tiép xGc véi mién chap

nhan tai canh AB. Do vay bai

toan c6 vo s6 phuong an thudc

doan AB va chon mot phuong

an toi wu, gia tri tdi wu 1a Z'= 16




Cau 3: LAP MO HINH TOAN VA GIAI BAI TOAN QHTT (6 diem)
1. Lap mo hinh toan (2 diém)
Goi x4 12 banh dau xanh, X, 1a banh thap cam, x5 1a banh déo
@ Ham muc tiéu: Bé 1ai thu ve 16n nhat nghia 1a: z =sx, *8x, * 4x, > max
@ Ham rang budc: 7 ’ ,
- Luong duong dé san xuat cac loai banh phai duoc st dung hét nghia la:
2x, ¥ 5x, T 6x, = 300
- Luong dau xanh dé san xuit céc loai banh khong vuot qua sb xi nghiép da chuan
bi dugc (500kg) nghia la: ax, *8x, * 7x, = 500
® Rang budc phu: Vi Xy X, X3, 1a lwong banh mai loai can san xuat nén phai > 0
<1>Z =5x,"8x, " 4x, ™ max
[2x,* 5%, ¥ 6x, = 300

Téng hop cac phan tich ta c6 md hinh toén la: ()"
lax, " 8x, " 7x, =500

(3)x,0,j=1%3
2. Giai bai toAn QHTT bang phuong phéap thtr lan luot (4 diém)
<1>Z =5x, t8x, ax, Y ox, 7 mx
- < - , A , z f =
«» Chuyén bai toan vé dang chinh tac: (, ) 2x, "5, T Bx, T 300
(3)x,20,j=1%4
% Chon bién co sé: Hé rang budc co 2PT, theo dinh ly 4 s& ¢6 2 nghiém duong, nén
chon bién co so 1a: (X¢; X2; 0; 0)
% Tim nghiém xuét phat: thay bién co sé vao rang budc ta co:
szl *5x, = 300

giai phuong trinh ta duoc x,° = 25 hé x,° = 50
l4x, ™ 8x, =500

1

Vay nghlem XUt phat la: x = (25;50;0;0) va gia tri ham muc tiéu Z, = 525
% Thir dwa x5 vao bién co sé(X1; Xo; X3; 0); thay bién co s& vao rang budc ta co hé PT

(2x1+5x2+6x3:300 A oz Ao A A A4 . Cq \
3 hé co 2 PT ma 3 an; Hé cd nghiém don tri khi phuong trinh tao
lax, ¥ 8x, " 7x, = 500

thanh hé phu thudc do cot cudi cing phu thudc tuyén tinh vao cot con lai; Nén chuyén

thanh hé tuong duong véi hé sb y ta ¢ hé PT: %L ey, 76 giai hé ta duoc
4y t8y, =7

y.’ =-3,25; y,' = 2,5
Tinh hiéu suat cia X3 1a: C3 - y3 = 4 — (5.(-3,25)+ 8.2,5) = 0,25>0
- Csla hé sd cla x; trén ham muc tiéu = 4

- Y3=Ci1.y1tCryy = 5('3,25)+ 8.2,5=3.75

Bai toan Z — max ma hiéu sut caa X3 > 0; Do vdy dua x5 va0 ¢6 lgi, nhan x;

A A X X _ 25 _ X, _ 50 _ £
- Xéthé¢so # = —; 4=+~ 7.7, A, —=2+=—=2 ta thay

Y, y. 73,25 y, 2.5

4> o va bé nhat, do vay loai x, khoi bién co s&; Bién co so mai la (Xq; 0; X3; 0;)



1 [2x *6x, = ..
- Thay bién co s& vao rang buoc ta co %LZ p OX 300 giai phuong trinh ta dugc
4x, " 7x, = 500
x.° = 90, x5° = 20 va gid tri ham muc tiéu Z; = 5.90 + 4.20 = 530
- SbgiaAZ=Z,-Z,=530-525=5
% Thir dua x4 Va0 bién co s (X1; 0; X3; X4); thay bién co so vao rang budc ta co hé PT ta

(2% *6x.*0x, =300
cOhéPT:{ ™ : ‘
lax, ¥ 7x, *1x, = 500
4

1 3

hé ¢6 2 PT ma 3 an. Hé c6 nghiém don tri khi phuong

trinh tao thanh hé phu thudc do cot cudi clng phu thudc tuyén tinh vao cot con lai;

. _ . ) (2y *ey, =
Nén chuyén thanh hé tuong duong véi hé so y ta cd hé PT: ! S

giai hé ta
lay, T7y. 71

duoc y,° = 0,6; y3° =-0,2
Tinh hiéu suat ctia X, 1a: C4 - v = 0 — (5.0,6 + 4.(-0,20) = -2,2 <0
Bai to4n Z — max ma hiéu suat cua X, < 0; Do vay dua x, vao khong co loi, loai X4
% Két luan: vay phuong an san xuat toi uu 1a 90 banh dau xanh va 20 banh déo; khong

san xuat banh thap cam. Nhu vay sé& thu duoc lgi nhuan 16n nhat 1a 530 (tr)



TRUONG PAI HQC SU PHAM KY THUAT TP.HCM  MON THI: TOI UU HOA
KHOA CO KHi CHE TAO MAY MA MON HQC: 1125160
BO MON CONG NGHE CHE TAO MAY HQCKYI NAM HOQC 2014 - 2015
PE SO: 01 PE THI CO 02 TRANG
THOI GIAN LAM BAI: 60 PHUT
KHONG SU DUNG TAI LIEU

CAu 1: Lap mé hinh toan (2diém)

C6 3 loai thirc dn dugc dung trong chin nudi 1a I, IL, III. Thanh phan dinh duong
co ban trong 3 loai thirc dn gdbm: duong, chat béo va chit dam. Muc do yéu cau vé thanh
phan dinh dudng trong 1 ngdy dém, ham lwong dinh dudng trong 1 don vi trong mdi loai

thirc an va don gia tirng loai thire an cho ¢ bang sau:

Yéu clu vé cac chat dinh | Ham lwong chat dinh dudng/ 1 don vi thic an

dudng/ 1 ngay dém I ] Il
DPuong >20 0,3 0,8 2,0
Chat béo < 10 3,0 0 0,4
Chat dam > 15 0 10 0
Gia mua 1 don vi thic an 800 1500 3000

Lap ké hoach mua thirc an cho mot khau phan sao cho vira dam bao chat dinh
dudng theo yéu cau ma gia thanh khau phan thire an thap nhat.
Cau 2: Lap md hinh bai toan da muc tiéu (3 diém)
Mot xi nghiép du kién san xuat ba san pham méi A, B, C. Giam déc quan tam téi
3 muc tiéu chinh 1a: lgi nhuan, lao déng, vén dau tu cu thé nhu sau:
1. Can dat duoc loi nhuan téi thiéu 1a 125 triéu dong tir c4c san pham méi nay
2. Su dung lao dong khong dugc vuot qua 4000 nguoi
3. Vén dau tu khong duoc vuot qué 55 triéu ddng
Giam dbc nay nhan thiy khong c6 kha niang dat dong thoi ba muc tiéu néu ra, vi vay
6ng quyét dinh cac hé sd phat nhu sau:
- Hé s phat 4 trén 1 triéu d6ng loi nhuan thip hon mirc quy dinh
- Hé s phat 3 trén 100 lao dong phai sir dung thém vuot quy dinh
- Hé s phat 3 trén 1 triéu dong von dau tu phai ting thém so véi quy dinh
Muc loi nhuan, sé lao dong va von dau tu trén mot san pham dugc cho theo bang sau:

R San pham Mrc muc ,
Muc tiéu . H¢é so phat
A B C tiéu
Loi nhuan 12 9 15 >125
Lao dong 5 3 4 <40 (x100) 3
Vén dau tur 5 7 8 <55

Hay lap mo hinh bai toan da muc tiéu thanh mot muc tiéu chung 13 tong luong vi
pham 1a nho nhat.



Cau 3: Giai bai toan quy hoach tuyén tinh sau biang phwong phap dé thi (2 diém)
<1>Z =2x, 7 x, 7 max
[Xl tx, %2
<2>4|6><l *ax, <36
hxl *t2x, S 20
(3)x, 2 0,x, % 0

CAu 4: Giai bai toan QHTT sau bing phwong phap thir [in lwet (3 diém)

<1>Z =x, " x, T 6x, T 2x, 7 max



DAP AN

BAI 1. LAP MO HINH TOAN (Bai toan pha trén)

Dit x; lan luot 12 s6 lwgng don vi thiee an 1 (j=1), 1T (j=2), 11T (j=3) can mua.

® Ham muc tiéu: Bé gia thanh khau phan thirc in thap nhat nghia 1a:

800x; + 1500x, + 3000x; — min

® Ham rang budc:

e D¢ lugng dudng trong khau phan thirc an > 20 nghia 1a: 0,3x; + 0,8x, + 2x; >
20
e Pé luong chat béo trong khau phan thic an <10 nghia la:
3x, + 0,4x; < 10
e Dé luong chat dam trong khau phan thire n >15 nghia 1a: 10x, > 15

® Rang budc phu: vi x; 1a s6 lwong thirc in nén x;>0,j=1+3

Tong hop cac phan tich trén ta ¢ mé hinh toan:
®800x; + 1500x, + 3000x; — min
0,3x; + 0,8x, + 2x53 = 20
@ 3x; +0,4x; < 10
10x, = 15

®x; =20 ,i=1+3

BAI 2. LAP MO HINH BAI TOAN DA MUC TIEU

Dit Xy, X, X3, lan luot 12 san pham A, B, C mudn san xuét. Vay cac muc tiéu trén c6
thé dién dat nhu sau:

Loi nhuan: 12x; + 9%, + 15X3> 125

Lao dong: 5x;+ 3X, + 4x3 <40

Vén dau tu: 5x; + 7X; + 8X3 < 55
Dit Z 1a lugng phat do vi pham cac muc tiéu quy dinh. Vi cac hé sé phat da cho thi
muc tiéu tdng thé 1a tim X;, X, X3 $a0 cho Z — min
Dé tién cho nghién ctru ta dwa bién phu yi, s, Y5 vao nhu sau

y1 = 12x; + 9%, + 15%3- 125

Yo = 5X1+ 3X, + 4X3 - 40

Y3 = 95Xy + 71Xy + 8X3— 95

+ +

Do v; ¢6 thé duong c6 thé am, nén ta dat vy, =y, ~v,:¥, ~ ¥, V.iV, Y., Y, VGi
Vi Y 20;i=1+3
Quan hé trén cho thiy y;* biéu thi phan dwong cua bién y; ddu (+) va y; biéu thi phan
am cua bién y; dau (-)
Véi bién phu nay ta 1ap ham muc tiéu nhu sau:

z 4y * 3y; +3y; = min
Dé chuyén bai todn quy hoach nhiéu muc tiéu thanh mot muc tiéu, ta can phai dua
bién phu vao cac rang budc nhu sau:

Y1=VY1 - Y1 = 12X + 9%, + 15X3— 125 hay 12X, + 9X, + 15X3— (y;* - Y1) = 125

Y2 = Yo" - Y2 = 5Xgt 3Xp + 4xg — 40 hay 5x3+ 3%, + 4%z — (¥, - y2) = 40



Y3 = Vs -Ys =5Xy + 7Xp + 8Xs — 55 hay 5x; + 7x; + 8Xs — (Ys' - y3) = 55
- Tong hop céc phan tich trén ta dwoc bai toan mot muc tiéu nhu sau

=cy trey + gt Tty oy D
1)z 5y, "5y, "2y, "4y, T3y, "3y, min
+ + -y -y =
12x, 7 9x, "15x, " (y, y,) 125

(
|

(2)4‘5x +3
(

CTx, Tax, T(y, Ty,)T 40
5x, T 7x, T8x, T (y, " y,) 755
(3)x 20,y 20,y 20;j=1%3i=1%3

BAI 3. GIAI BAlI TOAN QHTT BANG PHUONG PHAP PO THI

- Bué6c 1: V& mién chip nhan

Nhu hinh v& va ¢ mién chip

nhan la ABCDE

- Buégc 2: V& duong ddng muc

Nhu hinh vé

- Budc 3: Tim nghiém tdi vu

Tinh tién duong dong mirc ra xa

g6 toa do thdy duong dong mirc

tiép xUc véi mién chap nhan la

canh DE. Do vay bai toan c6 vo

s6 phuwong an va chon mot

phuong 4n nam trén canh canh

DE

BAI 4. GIAI BAl TOAN QHTT BANG PHUONG PHAP PON HINH

<1>Z =x,Tx, Tex, t2x, 7 oma

% Chon bién co so: Hé rang budc co 2PT, theo dinh 1y 4 s& ¢6 2 nghiém duong, nén bién
co so la: (X, Xo, 0, 0)

% Tim nghiém xuat phat: thay bién co so vao rang budc ta co:

Jxl T x, " 50
l2x, *3x, = 400
Vay nghiém xuat phat 1a: x = (110,60,0,0) va gia tri ham muc tiéu Z, = 110 - 50 = 60

+¢ Thir dua x3 vao co sé ta cd hé PT rang budc:

4[)‘1 “x, T 7x, 750

l2x, *3x, ~x, = 400

giai hé phuong trinh ta dwoc x,° = 110, x,° = 60,

hé c6 2 PT ma 3 an; Hé c6 nghiém don tri khi phuong

trinh tao thanh hé phu thudc do cot cudi cung phu thudc tuyén tinh vao cot con lai; Nén

chuyén thanh hé twong dwong vai hé s6 y



4[y1‘y2:7

i giai hé ta duoc y;° = 4, y,° = -3
l2y, F3y, = "1

Hiéu suat ctia X 1a: 3= 1.4 - 1.(-3) =7
Ca-73=6-7=-1<0
Do vay dua x3vao khdng co loi
¢ Thir dua x, vao co sé ta cd hé PT rang budc:
P he c6 2 PT ma 3 4n. Hé c6 nghiém don tri khi phuong
l2x, ¥ 3x, T10x, = 400
trinh tao thanh hé phu thudc do cot cudi cung phu thudc tuyén tinh vao cot con lai; Nén
chuyén thanh hé twong dwong vai hé s6 y
4[2yy ysy _, i héaduo vy’ =13/5, y,’ = 8/5
Hiéu suat cta X4 1a: v, = 1.13/5-1.8/5=1
Ca-14=2-1=150

Bai toan Z — max, hiéu sua cia x,> 0 ; Do vy dua x4 Va0 0 loi

0

, A A X, _ 110 .5 _ 550
Xeét hé so A: -7L1=—10————
y, 13 13
X, 60.5 _ 300
_}LZ:_ZZ_':_
Y, 8 8

A1 >A,> 0 do vay loai X, va bién co so mai 1a x = (x4, 0, 0, X4); thay bién co s& méi

<y [x. *x =50 .
vao rang buoc ta dugc 1 . o giai hé phuong trinh ta duoc: X; = 12,5; X4 =
2x, T10 x, = 400

37,5 va gia tri ham muc tiéu Z, = 12,5+ 2.37,5=87,5
AZ=27,-2,=87,5-50=275
% Két luan: vay phuong an toi vu 1a : x” = (12,5; 0; 0; 37,5) va gia trji téi vu 1a Z = 87,5



