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Phong Tdi uu va Diéu khién

Vién Toan hoc

Vién Khoa hoc va Céng nghé Viét nam

Tém tat . Microsoft Excel 2000, 2003 c6 cac cdng cu toan hoc rat manh dé
gidi cac bai toan t6i uu va théng ké toan hoc. Excel cé thé gidi dudc cac loai bai
toan t&i uu: bai toan quy hoach tuyén tinh téng quat, cac bién co6 thé c6 rang budc
hai phia, rang budc ciing cé thé viét & dang hai phia; bai toan van tai cé hai chi s6;
bai toan quy hoach nguyén (céc bién cé diéu kién nguyén hay boolean); bai toan
quy hoach phi tuyé&n. Sé bién cua bai toan quy hoach tuyén tinh hay nguyén cé6 thé
l&én t6i 200 bién. Excel con c6 thé gidi cac bai toan héi quy trong théng ké toan
hoc: hoi quy don, héi quy boi, hdi quy md.

Chuong 1 c6 thé day bé sung vao sau gido trinh Quy hoach tuyén tinh
hay Quy hoach nguyén & bac dai hoc dé sinh vién c6 thé giai ngay trén may tinh
cac bai toan t6i uu ¢ I6n phat sinh trong thuc tién ma khéng can phai lap trinh.
Chuong 2 c6 thé day b6 sung vao sau gido trinh Xac suét théng ké & bac dai
hoc dé sinh vién cé thé tinh ngay dudc cac bai toan héi quy trén may tinh. C4 hai
chudong nay déu cé thé day cho sinh vién ngay sau phan Excel ctia mén Tin hoc
van phong. Day la bai gidng cla tac gia cho sinh vién mot s trudng kinh t€ va ky
thuat.

Vai nét vé tac gia. B.T.Tam hién lam viéc tai Phong T&i uu va Biéu khién
thudc Vién Toan hoc, Vién khoa hoc va céng nghé Viét nam, bao vé Tién sy nam
1978 tai Vién han lam Khoa hoc Lién x6. Dia chi lién hé: Bui Thé Tam, Vién Toan
hoc, 18 Hoang Quéc Viét, 10307 Ha Noi. Dia chi email: bttam@math.ac.vn. Dién
thoai co quan: 7.563.474, s6 may 1é 211.
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Chuong 1

GIAI CAC BAI TOAN
QUY HOACH TOAN HOC TREN
MICROSOFT EXCEL

Dung Solver ta c6 thé tim cuc dai hay cuc tiéu clia mot ham s¢ dat trong mot 6 goi 1a
0 dich. Solver chinh slta mot nhém cdc 6 (goi 1a céc 6 c6 thé chinh stta) ¢6 lién quan truc
ti€p hay gidn ti€p dén cong thitic nim trong 6 dich dé tao ra két qua. Ta c6 thé thém vao cic
rang buoc dé han ché cdc gia tri ma Solver c6 thé dung. D6i véi bai todn quy hoach tuyén
tinh Solver dung phuong phdp don hinh, d6i v6i quy hoach phi tuyén Solver dung phuong
phép tut gradient dé tim mot cuc tri dia phuong.
1.1. BAI TOAN QUY HOACH TUYEN TINH CO MOT CHI SO

Xét bai toan quy hoach

) X) +cyXg + -4+ c,x, = f(x)—> max/min (1)

apx; +apxy +tapx, Q b

ay x;+amxy +--+ayx, Q b

Ay X) +ApoXy + - +a,,x, Q b,

20
X; = interger j=1,...,n
= binary (Oor1)
trong d6 Q la mat trong cdc phép todn quan h¢ > < =, tht tu cidc phép todn quan hé

trong cdc rang budc 1a tuy y. Nhu vay bai todn (1) c6 thé la bai toan quy hoach tuyén tinh
thong thuong, quy hoach tuyén tinh nguyén hay quy hoach boolean.

Céch bg tri dit liéu cho trén bang tinh:

c[1] c[2] | ...... c[n] > C[]] X[]]
a[l1,1] a[1,2] | ...... a[l,n] > a[1,j] x[j] b[1]
a[2,1] a[2,2] | ...... a[2,n] > a[2,j] x[j] b[2]
alm.1] | am2] | ...... | almn] | ¥amjxj] | blml
x[1] x[2] | ...... x[n]

Hang cudi cuing Ia cdc gid tri ban ddu cla cdc bién dé cdc cong thiic ctia Excel hoat
dong, c6 thé 1y gi4 tri clia tit ca cdc bién bang 1.

Xét bai toan:
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X +4x, +x3 — min 2)
2x) +3xy +4x3 220
5x)p—xy +2x53 212
xX;+2xy —x3 <2
—x) +4x, —2x3 <1
Xy, Xp, x320
Céc budc thuc hién dé gii bai toan:
Buc 1. Nhap dit liéu bai todan vao bang tinh dudi dang sau:
A | B|]c]lD| E [|F]

Bien 1 Bien 2 Bien 3 Gia tri ve trai
4 1

Ham muc tieu 1
Rang buoc 1 2
Rang buoc 2 5
1
1
1

20
12
2
1

Rang buoc 3
Rang buoc 4
Phuang an

Y N
e
— RO = RO s

— 1]

Phuong 4n ban dau X = (1, 1, 1), n6 c¢6 thé khong chap nhan duoc.

20 | ==d | O | L7 | b | D0 | | —

Budc 2. Tinh gi4 tri hAm muc tiéu tai 6 E2 bang cong thiic
= SUMPRODOCT($B$7 : $D$7, B2 : D2)
Ham Sumproduct cho tich vo huéng cua hai day 6. Copy cong thic tir 6 E2 sang day cac 6
E3 : E6 nham tinh gid tri v€ trdi chia bon rang budc bai todn (1).

Buéc 3. Dung lénh Tools / Solver, xuat hién hop thoai Solver Parameters.

Solver Parameters i |

Set Target Cell; IEE_ =k] Solve

Equal To: CMax Mo value of; |':'
~By Changing Cells:

|$E37 3037
~Subject to the Constraints:

X,

]

Close

Sl

bhk b

Quess

Options

$E4T$047 »=10
$E 33 Ep4 == $FE I3 P4
$E$SSERE <= $FES3FI0 Change

LI Delete

.

Reset All

Belp

Muc Set Target Cell: chon 6 dich (chita gia tri ham muc tiéu), ¢é thé nhdy vao biéu tuong
ctia Excel bén phai hop vin ban dé xéc dinh 0, trong vi du chon 6 E2. Muc Equal To: chon
Max néu cuc dai hAm muc tiéu, chon Min néu cuc tiéu ham muc tiéu, chon Value of va
nhap gia tri néu muon 6 dich bang mot gid tri nhat dinh, trong vi du chon Min. Muc By
Changing cells: chon cdc 6 chia cac bién cua bai toan, ta chon khoi 6 B7:D7. Nhay niit
Add dé nhap tat ca cac rang budc vao khung Subject to the Constraints (dong ddu trong
khung ting vGi rang budc khong am trén céc bién, dong thit hai tng véi hai rang budc dau
bai toan (2), dong cuoi ting véi 2 rang budc cudi). Khi nhay nit Add, hién hop thoai
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Add Constraink 21
Cell Reference: Constraint:
|sB37:3D37 Y| |>= x| o =]

ok | Cancel | agd | Hep |

Hop vin ban Cell Reference dé chon cdc 6 can dat rang buoc 1én ching, hop vin ban & gitta
dé chon loai rAing budc (>= = <= interger, binary), hop vin ban Constraint dé chon gid
tri rang buoc (c6 thé 1a s6 hay gia tri trong cac 0).

Sau khi nhap xong cidc rang budc, nhdy vao nit Options, hién hop thoai Solver
Options, ddnh d4u kiém vao muc Assume Linear Model (khidng dinh mo hinh cua ta la
tuyén tinh).

Budc 4. Trong hop thoai Solver Parameters nhdy vao nit Solve dé bat diu giai bai
toan toi uu. Giai xong bai toan xuat hién hop thoai Solver Results, chon muc Keep Solver
Solution (gitr lai 101 giai), nhdy OK, két qua giai bai todn nam & céc 6 B7 : D7. Két qua ta
duoc phuong 4n t6i wu 1a X = (0.5, 0, 4.75), gia tri cuc tiéu ham muc tiéu 1a 5.25 & 6 E2.

A | B ¢ | D | E | F |
L Bien 1 Bien 2 Bien 3 | Gia tri ve trai
_ 2 |Ham muc tieu 1 4 1 525
_ 3 |Fang buoc 1 2 3 4 2020
_4 |Fang buoc 2 ] -1 2 12 12
_ 5 |Fang buoc 3 1 2 -1 -4.25 2
_ B |Fang buoc 4 -1 4 -2 -10 1

7 |Phuong an 0.5 0 475

1.2. BAI TOAN QUY HOACH TUYEN TINH CO HAI CHi SO

Badi todn vdn tdi. C6 m kho hang (diém phat) chita mot loai hang ho4, lugng hang &
kho i 12 a;. C6 n noi tiéu thu (di€ém thu) loai hang ndy, nhu cdu noi j 1a b ;- Chi phi van
chuyén mot don vi hang tir diém phét i t6i diém thu j 1a ¢;; . Xdc dinh cdc lugng hang van
chuyén x;;tir cic diém phat i t6i cdc diém thu j sao cho t6ng chi phi 1a nho nhét va nhu ciu
céc diém thu dugc thod min. Dang todn hoc clia bai ton:

m

n
ZZcijxij — min 3)
1 j=1

i=
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Piém thu 1 | Piém thu 2 Piém thun | Tri muc tiéu
biém phat 1 | c[1,1] c[1,2] | ...... c[1,n] > c[i,j] x[i,j]
DPiém phit 2 | c[2,1] c[22] |...... c[2,n]
Piémphat3 |......  |...... .. ... |......
DPiém phdt 4 | c[m,1] cm?2]  |...... c[m,n]
Cong hang | Kha nang
x[1,1] x[1,2]  |...... x[1,n] > x[1,j] a[1]
Phuong 4n | x[2,1] x[2,2]  |...... X[2,n] > x[2,]] a[2]
X[m,1] x[m,2] |...... X[m,n] 2 x[m,j] alm]
Cong cot Yx[i,1] | X x[1,2] | ------ 2 x[i,n]
Nhu cdu b[1] b[2] |...... b[n]
Vi du. Xét bai todn van tai c6 3 diém phat va 4 diém thu duoc nhap vao bang tinh:
A | B [ ¢ | b | E [ F |
1 Ma tran chi phi
2 2 1 4 3 Harm rmuc tieu
3 G 0 5 2 30
4 1 4 8 2
5
B Phuong an van chuyen Tong hang
7 1 1 1 1 4 10
0 1 1 1 1 4 25
9 1 1 1 1 4 15
10 3 3 3 3| Tang cot
11 g 15 20 10

Kh6i A2:D4 1a ma tran chi phi van chuyén, khoi A7:D9 1a phuong 4n van chuyén (gid
tri ban dau cho tat ca bang 1), khéi F7:F9 1a kha nang cta 3 diém phdt, khoi A11:D11 1a
nhu cdu cta 4 diém thu, khoi E7:E9 la lugng hang phat tir méi diém phat i theo phuong an
X da chon, kh6i A10:D10 la lugng hang nhan duoc tai méi diém thu j theo phuong 4n X.
Gia st ring cdc bat dang thitc trong dong thit hai va thit ba ctia bai todn (3) 14 dang thic va
téng luong hang c6 trong cac kho bang téng nhu ciu cta céc noi thiéu thu.

Qua trinh diing Solver dé giai bai to4n van tai trén theo cac budc:

Budéc 1. Nhap chi phi van chuyén vao céc 6 A2:D4, nhap kha ning cua cdc diém phét
vao F7:F9, nhu cdu cdc diém thu A11:D11, phuong 4n ban diu A7:D9.

Budrc 2. Tinh gi4 tri ham muc tiéu trong 6 F3 theo cong thitc = Sumproduct (A2:D4,
A7:D9), ham nay tinh téng céc tich cua timg cap phan tir trong hai khoi 6. Tinh luong hang
phat ctia diém phat 1 tai 6 E7 theo cong thic =SUM(A7:D7), sao chép cong thiic nay vao
céc 0 E8:E9. Tinh luong hang nhan dugc clia diém thu 1 tai 6 A10 theo cong thic =
SUM(A7:A9), sao chép cong thitc nay vao cic 6 B10:D10.

Buoc 3. Dung 1énh Tools/ Solver v6i cac lua chon ham muc tiéu va cac rang budc:
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Solver Parameters 2 x|
Set Target Cell: % Solve I
Equal To: Max & Mo ( \alueof: |0 Close |
By Changing Cells:

[3447:3D39 53| GLESS |

—hubject to the Constraints: Options

$A310:30%10 = $A311 50411 o] Add |
$447$049 »=10

$ER7HERD = $FE7 R FED Change |

Reset All |
LI Delete |
Belp

Trong hop thoai Solver Options phai chon Assume Linear Model. Cudi cling ta nhan
duogc gid tri t6i vu ham muc tiéu bang 115, phuong dn van chuyén t6i wu: x[1,3]= 10,
x[2,2]= 15, x[2,3]= 10, x[3,1]=5, x[3.,4]= 10 trong bang tinh két qua:

A | B | C b | E | F |
L ta tran chi phi
2 2 1 4 3 Ham muc tieu
| 5 | B a 5 2 115
4 1 4 g 2
| & |
B FPhuang an van chuyen Tong hang
7 1] a 10 1] 10 10
L8 1] 15 10 1] 25 25
9 ] a 1] 10 15 15
iy ] 14 20 10 Tong cot
11 ] 15 20 10

1.3. GIAI BAI TOAN QUY HOACH PHI TUYEN
Xét bai toan quy hoach phi tuyén
Min {f(x) | g/(x)=0, i=1,2,m xeR"}

Dé giai bai todn quy hoach phi tuyén bing Solver ta can xdc dinh khoi 0 dé chia cdc
bién (x[1], x[2], . . ., X[n]), mot 6 chira gid tri ham muc tiéu f(x), khéi m 6 chita gia tri cac

ham g;(x).
Vi du giai bai toan quy hoach toan phuong:
— X —2x, + 0.5xl2 + 0.5x§ — Min
2x; +3x, +x3 =6
Xp+4xy +x4 =5
x|, Xp, X3, X4 20
Bang tinh dé giai bai toan nay nhu sau:

A | B C oD | E| F | G|
L1 X1 ¥ x3 ad i)
_ 2 |Phuang an 1] 1] o o
_ 3 |Rang buoc 1 2 1 o o a]
_4 |Fang buoc 2 1 a 1 o 5
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Phuong én trong kh6i 6 B2:E2 (phuong dn ban dau cho moi phén ti bang 0), ham muc
tiéu trong 6 F2 xac dinh boi cong thiic = - b2 - 2*¢2 + 0.5%b2A2 + 0.5%c2/2. O F3 tinh theo
cong thiic = sumproduct ($b$2: $e$2, b3 : e3), cong thic nay chép sang 6 F4. Cic rang
budc bai todn B2 : E2 >= 0, va F3:F4 = G3:G4. Khi giai cdc bai toan quy hoach phi tuyén
ta phai boé chon muc Assume Linear Model trong hop thoai Solver Options. Két qua dung
Solver giai bai toan: tri tdi uu -2.0294, phuong an t6i uu (0.7647, 1.0588, 1.294, 0).

Tém lai Solver c6 thé giai dugc nhiéu bai todn t6i uu, s6 luong bién t6i da clia bai todn
1a 200 bién. Tuy nhién ciing ¢6 nhiéu bai todn né khong giai duoc, khi d6 né dua thuong
dua ra céc thong bio:

— Solver could not find a feasible solution: bai toan khong c6 16i giai chdp nhan duoc.
Hoic c6 thé do cac gia tri khoi ddu cha nhitng 6 chita bién khac qud xa cdc gid tri t6i uu,
hiy thay déi cdc gia tri khoi dau va gidi lai.

— The maximum iteration limit was reached, continue anyway ? s6 budc lap da dén s6
cuc dai. Ta c6 thé tang s6 budc 1ap ngdm dinh nhd 1énh Tools/ Solver, chon Options, nhap
gid tri méi vao hop Iterations.

— The maximum time limit was reached, continue anyway ? thoi gian chay vuot qua
thoi gian t6i da ngdm dinh. Ta c6 thé sira gid tri trong muc Max Time trong gop thoai
Solver Options.

Chu ¥, néu cac lénh Solver va Data Analysis khong c6 trong menu Tools ta phai cai
dat bé sung tir dia CD: dung lénh Tools / Add-Ins, hién hop thoai, chon muc Solver Add in
va Analysis ToolPak.

BAI TAP
1. Giai bai todn quy hoach tuyén tinh nguyén bé phdn:
z =5x] + X5 +x3 +2x4 +3x5 — min
— X +5)C3 — Xy —2X5 <2
5x1 - X2 + XS >7
X1 +XZ +6X3 +)C4 >4
x;20 j=1,2,3,4,5
x; = interger, j=1,2,3
DPap s0: tri téi wu 1a 12, phuong an t6i vu (2, 2, 0, 0, 0).
2. Giai bai toadn quy hoach tuyén tinh boolean (bai toan céi tidi) sau:
30x1 + 19XZ + 13X3 + 38.X4 + 2OXS + 6x6 + SX7 + 19x8 + IOX9 +1 lxlo — max
I5x; +12x5 +9x3 +27x4 +15x5 + 5xg +8x7 +20xg +12x9 +15x,() <62
x; €01, j=1,2,-10
Dap s6: tri t6i vu 1a 95, phuwong antéiwula (1, 1,0, 1,0,0, 1, 0, 0, 0).
3. Gidi bai todn phdn cong cong viéc. C6 n don vi san xuat can san xudt n loai san
pham, don vi i san xuét san phdm j véi chi phi 1a c[i,j]. Hiy phan cong méi don vi san xudt
mot san phadm dé tong chi phi 12 nho nhat. Dang bai toan:

anzn:cijxij — min

i=1 j=1

Doxy=1l i=12,,n

J=1
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ZXU =1a j=19 29"')”’ xl/ :{0’ 1}

Dung Solver giai bai todn phan cong véi n = 4 va ma tran chi phi sau:

100000 4000000 £oaooa 550000

200000 3500000 750000 500000

400000 2000000 700000 400000

300000 5000000 B0000a 450000
Dép s6: tri t6i vu ham muc tiéu 1a 3200000 dong, phuong 4n t6i wu la x[1,1]= x[2,4]=
x[3,2]=x[4,3] = 1.

4. Giai bai toan tim luéng cuc dai trén do thi c6 huéng. Cho d6 thi c6 hudng goém 6
dinh, néu tir dinh u t6i dinh dinh v c6 dudng van chuyén thi ta v& mot cung j, lugng hang
van chuyén trén cung nay 1a x[j], khd nang van chuyén t6i da trén cung nay 12 q[j]. Tim
lugng hang 16n nhat c6 thé van chuyén tir dinh 1 dén dinh 6.

Tur d6 thi trén ta c6 thé viét ham muc tiéu va cdc rang budc nhu sau:
X[1] + x[2] ===> Max
x[1] - x[4] -x[5] =0
x[2] - x[3] - x[7] =0
x[3] + x[4] - x[6] =0
x[7]-x[8] =0
x[1] + x[2] - x[5] - x[6] - X[8] =0
0<=x[jl<=4qljl,j=1,2,3,4,5,6,7,8
trong d6 véctoq=(4,2,4,4,1,2,2,2).
Dap s6: luong hang t6i da c6 thé van chuyén 1a 5, phuong 4n t6i vu 1a x = (3, 2, 0, 2,
1, 2, 2, 2). B6i vé6i céc bai todn do thi khdc, néu bing cach dit bién ta c6 thé phét biéu
ching duéi dang dai s6 thi ciling c6 thé dung Solver dé giai.
5. Giai bai toan quy hoach lom (c6 thé c6 nhiéu cuc ti€u dia phuong)
—x12 +2x —x% +4x, —x32 +8x3 —xf +14x, —x52 +18x5 —180 — Min
—X] —2Xxy + X3 +2x4 +3x5 <85
- 7x1 + 9X2 - SX3 + 33X4 -1 le <500
2x1 _)CZ +2X3 _X4 +2XS < 150
1.3x1 +x2 +X3 +X4 +x5 <300
X| + Xy +x3 +x4 +x5 <300
X1s X2, X3, Xgq, X5 >0
Vé6i phuong an ban dau X = (50, 50, 50, 50, 50) dung Solver ta dugc 16i giai t6i wu la
X =(0, 190, 0,0, 110) va tri t6i wu ham muc tiéu la - 45640.
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Chuong 2

GIAI CAC BAI TOAN THONG KE
TREN MICROSOFT EXCEL

Trong Excel c6 mot s6 ham méang dé thuc hién hdi quy tuyén tinh (Linest, Trend,
Forecast, Slope, Intercept) va hoi quy mi (Logest, Growth). Nhitng ham nay dugc nhap nhu
nhiing cong thiic mang va cho két qua mang.

2.1. Hoi quy tuyén tinh boi
Phuong trinh hoéi quy boi tuyén tinh ¢6 dang:
Y =mx; +myXy +---+m,x, +b, (1)

trong do6 x1, x2, . . ., xn la cac bién doc 1ap, y 1a bién phu thudc, cac hé¢ s6 m1, m2, ..., mn,
b 12 céc hé so can xéac dinh. Cdc gid tri quan sat ctia cdc bién c6 thé bé tri theo dang cot
hodc theo dang hang.

e Ham LINEST dung dé tinh céc hé s6 ctia phuong trinh héi quy tuyén tinh boi, cd
phap:

= LINEST(known_y's, known_x's, const, stats)

trong d6 known_y's 12 khoi 0 chita cac quan sét cua bién y; known_x's 1a khéi 6 chia cac
quan sat cia cdc bién x1, x2, . . ., xn; bién const c6 gia tri logic (nhap True hodc dé trong
néu c6 tinh b, nhap False n€u budc b=0). Bién stats c6 gia tri logic, nhap False néu khong
in céc thong ké hoi quy, nhap True hodc bo trong thi ham cho cac thong ké hoi quy dang:

M, Mg e m, m b
se, e, | e se, se se,
r? se,,
SSreg  SSresid
trong d6 se, se, | :ccciee se, se; sep 1a cdc sai s6 chudn hod clia cdc hé s6 ml,

m2, ..., mn, b. Hé s6 r2 1a hé s6 xac dinh thuoc [0, 1], néu r2 = 1 thi ¢6 quan hé hoan hao
trong mau, néu 12 = 0 thi phuong trinh hdi quy khong ¢6 tic dung du dodn y.
Hé 50 se, 1a sai s6 chudn hod cho udc lugng y. Hé s6 F la thong ke F, dung F d€ xdc dinh

lieu gitta bién phu thudc va cac bién doc lap

c6 thuc su quan hé vé6i nhau hay d6 chi 1a thé A | B | & | b |
hién cla tdc dong ngau nhién. H¢ s6 d labac 1| Y w1 w2 Trend
tu do, dung dé xac dinh mic tin ciy clia mo % E; ;g 1? E;ggg?
hinh hoi quy. Cic he $6 55,0,  55,e54 12 ONg 5 105 15 B 106 4553
binh phuong gid tri hdéi quy va téng binh & 163 24 16 168.5539
phuong do léch. B 102 15 7103174
. , - . 7 180 26 17 178.324
Vi du 1. Bang beén cho s6 liéu vé doanh —5— 161 9 14 1615427
thu (Y), chi phi cho quang cdo (X1), tién g | 198 16 12 1794732
luong cuia nhan vién ti€p thi (X2) cua 12 cong 4 139 17 17 131979
ty tu nhan, don vi la 1 triéu dong. Xay dung “q1 144 23 12 147.0134
ham hoéi quy tuyén tinh boi Y phu thuoc vao 17| 159 22 14 154.025
X1, X2. 13 138 15 18 141.2435

10
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Dé u6c lugng ham héi quy ta ding ham mang Linest nhu sau: ddnh ddu khéi vang 6
B19: D23, nhap cong thitc =LINEST(A2 : A13, B2 : C13, True, True), an Ctrl + Shift +

Enter, két qua ta duoc 12 so:

A | B c | D |
18 m2 m’l b
19 475069 2505729 3227726
20| SE 041038 0328573 B.253073
21| B2 D975EE 4003151  #A
22| F 180.355 O #A
23| SE E7E0.44 1442268 A

Nhu vay phuong trinh héi quy 1a

Y =2.505729 X1 + 4.75869 X2 + 32.27726. 2)
e Ham TREND nham tinh céc gi4 tri y theo ham udc lugng (1) véi cdc bo gid tri cho
trude (x1, X2, . . ., xn), c4c bo gid tri ndy c6 thé 12 cdc quan sét cii hodc cdc du bdo méi. Ci

phap ham:

= TREND( known_y's, known_x's, new_x's, const )
trong d6 know_y's 1a khoi 6 chita chita cac quan sat cua bién y; known_x's 1a khéi 6 chita
céc quan sat ctia cdc bién x1, x2, . . ., xn; bién const c6 gid tri logic (nhap True hodc dé
trong néu co tinh b, nhap False néu budc b=0). Tham s6 new_x's 1a khéi 6 chia cc gia tri
moi cta x1, X2, . .., xn ma ta can tinh cac gia tri y tuong tng theo (1); néu bd trong tham
sO nay thi coi n6 chinh la know_x's.

Trd lai vi du 1, dung ham Trend tinh cot D (1a cac gia tri y tinh theo (2) véi cac bo gia
tri x1, x2, ..., xn tuong tng trong khai B2 : C13). Thao tac tinh: dinh ddu khoi viing 6 chita
két qua cta ham la D2 : D13, nhap cong thic = Trend(a2:al13, b2:c13), an Ctrl + Shift +
Enter. So sanh khoi 6 D2:D13 véi khoi 6 A2:A13 ta thdy duogc su sai khac gitta gia tri y
tinh theo ham (2) v6i gia tri thuc t€ quan sat dugc.

Tiép theo, cho cac bo gia tri méi x1, x2 trong khoi 6 B15 : C17, can du bdo cic gia

tri y dugc tinh theo (2) trong khéi 6 D15 : A | B | © | o |
D17. Thao tac tinh: danh diu khoi ving 6 | 14 Dy bao

D15:D17, nhap cong thitc = Trend(a2: al3, |15 25 18 183.0827
b2: c13, bl5: c17, True), an Ctrl + Shift + | 15 25 19 192.8529
Enter. 17 30 200 202EZ3

e Lénh Tools /| Data Analysis nham
tinh cdc tham s6 cua ham héi quy tuyén tinh bdi (1) va cdc thong ké. Xét vi du 1, gia su ta
da nhap cdc quan sit clia cac bién y, x1, x2 trong khoi 6 A2: C13. Dung 1énh Tools / Data
Analysis, hién hop thoai Data Analysis, chon muc Regression, nhdy OK, hién hdp thoai
Regression:

[ Lzbels
[ 1 Confidence Level

~Input
Input ¥ Range: [sa325a313 Y
Input X Range: |$B$2:$C$13 :"J

[ Constant is Zero

|95 ¥

routput options
o Cutput Range:

|as25

11
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nhap khoi 6 chita cac quan sdt cua bién y vao muc Input Y Range, nhap khoi 6 chita cac gia
tri quan sat ctia bién x1, x2 vao muc Input X Range, lua chon muc Output Range va nhap
dia chi 6 & g6c trén bén tréi cua ving chira két qua, nhay OK. Két qua cho trong bang sau:

A | B | C | D | E | F |

26 Regression Statistics
(27 |Multiple R 0.9578
28 |R Square 0.9757
(29 |Adjusted B Square 0.9702
30 | Standard Errar 4.0032

31 |Dbservations 12.0000

32 df S5 s F Significance F
33 |Regression 2 5780.4397 28902199 180.3545 0.0000
34 |Residual 9 1442263 16.0252

35 |Tatal 11 5524 BEE7

36 Coefficients Standard Error|  t Siat F-value | Lower 95%
(37 |Intercept 32.2773 5.2531 51618  0.0005 18.1318
38 [% Wariable 1 25057 0.3286 7.B251  0.0000 1.7624

38 X Variable 2 4. 7587 0.4104 11,5957 0.0000 3.8303

Trong bang trén Heé s6 x4c dinh r2 ndm trong 6 B28, sai s6 chuan hod cho uéc lugng
y nam trong 6 B30, khéi 6 B37: B39 chita cdc hé s6 dudng héi quy b, m1, m2. Khéi 6 C37:
C39 chia cdc sai s6 chudn hod ctia b, m1, m2. Thong ké F trong 6 E33.
2.2. Hoi quy tuyén tinh don

Hoi quy tuyén tinh don 1a trudng hop riéng cua hoi quy tuyén tinh boi (1) véi n=1:

y=mx+b 3)

Do d6 tat ca cac ham va 1énh da trinh bay vé6i hoi quy tuyén tinh boi ciing ding véi hdi quy
tuyén tinh don. Song d6i véi hoi quy tuyén tinh don c6 thém ba ham mdi.

—Ham Slope(known_y's, known_x's) udc lugng gia tri m cua phuong trinh (3).

— Ham Intercept(known_y's, known_x's) uéc luong gia tri b cua (3).

—Ham Forecast( x, known_y's, known_x's ): du doan y theo phuong trinh (3) véi gid
tri x biét trudc.

Vi du 2. Tinh ham hoi quy cua y (san lugng nong nghiép) phu thuoc vao x (lugng
phéan bén).

A | B Jel D | E |
1 Y X m b
2 | 13983.800 763.534 4064894 11456.13
3 | 14406.400  784.530
4 | 15005.300  776.200 % Du bao ¥
5 | 16829.000 1118.600 1612 18008.740
B

17100.000  145858.000

Cong thic trong 6 D2 la = Slope(a2:a6, b2:b6), cong thic trong 6 E2 la
=Intercept(a2:a6, b2:b6), cong thic trong 6 E5 1a =Forecast(d5, a2:a6, b2:b6) dé du bdo y
vai x = 1612.

2.3. Hoi quy mii
Phuong trinh héi quy mi 1a

X, X. X
y=brm kmy ke km, 4)

Néu chi ¢6 mot bién doc 1ap phuong trinh s€ 14 y =b*m™ .

12
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Ham Logest dung dé u6c lugng cac hé s6 ctia phuong trinh (4), né 1am viéc giong
nhu ham Linest (cac doi s6 va mang két qua hoan toan giong). Cd phép:
= LOGEST( known_y's, known_x's, const, stats ).
Ham Growth diung dé tinh cac gia tri y theo (4) vé6i cdc bo gia tri (x1, x2, ... , xn)
cho trude, lam viéc hoan toan giong ham Trend. Cu phap:
= GROWTH( known_y's, known_x's, new_x's, const ).

BAI TAP
1. Cho Y la nhu c4u thit bo (don vi 100 tan) cua 12 thang lién ti€p (X) trong mot khu
dan cu:
X:1,2,3,4,5,6,7,8,9,10, 11, 12
Y: 15, 18, 18, 16, 14, 18, 20, 21, 19, 20, 24, 26.
Hay u6c lugng ham hdi quy tuyén tinh don, du bdo nhu cau thit bo cho 3 thang tiép theo.
Dap s6 : y =0.793706 x + 13.92424.
2. Trong 10 thang lién ti€p luong hang ban ra ctia mot cong ty rat thap, sau do cong ty
tung ra thi trudng mot san phdm méi va nhan thay lugng hang ban ra tang theo hAm mii. S6
don vi hang ban ra (Y) trong 6 thang ti€p theo (X) cho trong bang sau:

A | B |
1 Y X
2 33100 11
3 47300 12
4 9000 13
& | 102000 14
6 | 150000 15
7 | 220000 16

Hay udc lugng ham héi quy mii va du bdo lugng hang bén ra trong céc thang 17, 18, 19, 20
(dung ham Growth). Dép s0 : y = 495.3048%1.463276" .

3. Tinh ham hoi quy tuyén tinh boi véi s6 liéu cho trong bang dudi

A | B | ¢ | D | E
1 Y %1 2 X3 %4
2 | 733300 3089 76200 283500 15.844
3 | 750900 3503 79.400 274500 19.835
4 | 747600 3817 77000 268.000 21.797
& | 727600 3870 74000 265700 24.753
B | 624400 3706 64400 259.600 28.093
7 | 702600 3851 63.100 256.800 31.121
8 | 714000 4170 66300 259.300 32.759
9 | 717630 4.378 62900 263.400 34.556
10| 750000 5.000 B6.700 273100 36.788

trong d6 Y la thu nhap qudc dan, X1 la san lugng dién, X2 la san lugng than, X3 1a san
lugng luwong thuc, X4 la san lugng thép. Dung hai phuong phap: dung ham Linest va 1énh
Tools / Data Analysis. Du bdo Y véi X = (5.2, 65.1, 275.3, 37.8). Déap s6: du bao Y =
751.792809.
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