CHUONG 3 : TIM LOI GIAI BANG SOLVER ( 2 TIET)

1. Khai niém vé bai toan diing dan :

Trong thuc t€ cong tac thiét k€ dudng 0 to c6 rit nhiéu cong viéc, nhiéu bai todn
khong c6 16i gidi chinh tic. Dé tim duoc 10i giai t6i vu ( Oftiman ) thudng phai st dung
phuong phdp ding din ( hay mo dén ). V6i cdc bai toan don gian, thudng c6 thé gia
thiét gi4 tri mot s6 bién s6, sau d6 tinh todn céc qud trinh trung gian, kiém todn céc
diéu kién bién va cu6i cing ki€ém tra tinh hgp 1y ctia két qua. Néu két qua tinh todn
chua phti hop, lai gia thiét lai cac gia tri ban dau & lap lai toan bo qua trinh . . .

VD : chiing ta chi ¢6 10i giai chinh tdc cho 1 phuong trinh bac 3, phuong trinh bac 4
dang dac biét; V6i phuong trinh bac 4 bat ky, phuong trinh bac 5 tré 1én khong c6 16i
giéi chinh tic. Dé c6 thé tim dugc nghiém clia cdc da thifc bat ky ndi trén, thudng phai
sir dung phuong phap ding dan sau day :

Thir dan céc gid tri x; dé da thic F(x) déi dau;

- Gia str trong khodng x;, x;,; néu da thic F(x) lién tuc & d6i dau ( tir am sang
duong hodc nguoc lai ) thi chic chan trong khoang (x;, x;,,) da thifc c6 it nhat
mot nghiém.

Xi +Xin
- Ldc nay lai tinh gia tri cta F(x) tai x = — néu gia tri ctia F(x) tai day

X i + X i+ .
ngugc dau véi F(x,) thi khoang nghiém lai tir x; dén Tl & ngugc lai.

Biéng cach chia doi dan khoang nghiém nhu vay, cudi cling sé tim dugc nghiém cua
da thic trong khoang (x;, X;,;). Chinh vi vy ma phuong phap ding dan nay con dugc
goi la phuong phdp chia doi.

Mot vi du khdc : khi v& biéu doé van toc xe chay ly thuyét ching ta s& gip phai
truong hop nhu sau :

Truong hop 1 : xe dang tang toc lai gap phai 1 doan han ch€ téc do, lic nay khong
thé tinh duoc chiéu dai ting toc clia doan trudc, chiéu dai him xe ctia doan sau vi chua
biét duoc toc to tai cudi doan tang toc ( cling 1a toc do dau doan ham xe ). Vi thé, phai
gia thiét gid tri toc do tai day, sau d6 tinh todn chiéu dai tang téc, hdm xe va cudi clng
kiém tra lai téng chiéu dai 2 doan nay xem c6 bang diing chiéu dai doan déc hay
khong. Néu 2 tri s6 nay khong bang nhau, lai gia thiét lai van toc, tinh todn lai toan bo
qué trinh trén . . .

Truong hop 2 : xe dang giam toc lai gap phai 1 doan han ché t6c do, cach tim 16i
giai tuong tu nhu truong hop trén.

V6i céac bai toan c6 qua trinh tinh toan phic tap, cach lam trén rit mat thoi gian, va
doi khi khong thé thuc hién duoc vi khéi luong tinh toan qua 16n. Dé ¢ thé tim duoc
161 giai t6i vu cho loai bai todn nay, nhu chiing ta da biét trong toan hoc da xay dung
Ly thuyét toi uu.

2. Mo hinh bai toan ding dan :

Dé ¢6 thé giai dugc bai todn ding dan theo 1y thuyét t6i wu, phai x4c dinh dugc céc
van dé sau day :

O Xdc dinh phuong trinh cua ham muc tiéu F : ham muc tiéu F c6 thé 1a 1 ham c6
nhiéu bién s6 song phuong trinh clia né phai duoc xdc dinh dé c6 thé kiém tra dugc
miic d6 thoa man muc tiéu cia Ham sau méi 1an tinh lap.

® Xdc dinh muc tiéu bai todn : thong thuong phai xac dinh duogc qua trinh tinh toan
ding dan nham muc dich gi. Thong thudng bai todn t6i uu ¢ 1 trong 3 muc dich sau
day :
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- Lam cho ham muc tiéu dat cuc dai ( Maximum );

- Lam cho ham muc tiéu dat cuc ti€u ( Minimum );

- Lam cho ham muc tiéu dat gi4 tri cho truéc ( Value );
© Xdc dinh duoc cdc bién so : day 12 c4c bién ma khi gid tri clia chiing thay déi sé
lam cho ham muc tiéu thay d6i gid tri theo,
® Xdc dinh cdc diéu kién bién : con goi la cac diéu kién rang budc. Céc diéu kién
ndy c6 thé rang buodc gid tri cac bién; gid tri cha ham muc tiéu F hoic gid tri cta 1 qud
trinh tinh todn trung gian nao do.

Néu da xdc lap duoc mo hinh nhu trén, ching ta ¢6 thé dung chiic nang Solver
trong Excel dé tim 10i gidi cho bai todn, ma c6 thé khong cin nhé céc qud trinh tinh
toan trong ly thuyét toi uu, vi cac qua trinh nay da dugc 1ap trinh trong Solver.

3. Giai bai toan ding dan trong Excel bang Solver :

Dé c6 thé thiét lap dugc mo hinh bai toan diing dan trong Excel phai thuc hién céc
budc sau day :

Buoc 1 : thiét k€ mot trang tinh trong Excel , trang tinh nay phai dam bao cac yéu
cau :

- C6 cac 6 tinh chia bién so;

- C6 1 6 tinh chita ham muc tiéu; O tinh nay phai 1a 1 cong thic ma trong d6 ¢

chita céc 6 tinh 1a cac dia chi cac 6 chita bién so.
- C6 thé c6 cé4c 6 tinh khéc chita c4c diéu kién rang buoc.

Buoc 2 : thi€t 1ap mo hinh : _

- Goi Menu Tolls — Solver. Do
add-Ins available:

Solver 1a 1 ung dung nang cao cua
Excel nén néu cai dat thong thuong

Euro Currency Tools
[ Internet Assistant VEBA

04

adik

s€ khong c6 Solver trong Menu Tolls. | [ Lockup wizard Cancel
Lic nay phai cai dat Solver nhu sau : FMS Query Add-in

- : . ODEC Add-in .
G(_)l Menu Tolls — Add-Ins — bat I_REIZIEII’t Manager =
chiic nang Solver nhu hinh dudi — || SHEEEEN

OK. Sau dé6 goi lai Solver nhu trén;

- Xac dinh 6 tinh chita ham muc tiéu:
nhap vao muc Set Target Cell dia chi
0 tinh chita ham muc tiéu;

- Xdc dinh muc tiéu cua bai todn :
chon Max, Min hoac Value of trong
muc Equal To. Truong hop chon
Value of phai nhap

[ Template Utilities
[ Template Wizard with Cata Tracking
™ Update Add-in Links

]

olver Add-in

Tool For optimization and equation salving

Solver Parameters

N N R 2| x
gid tri vao hop el 5
thoai; Set Target Cell: I Splve I
- Xdc dinh cdc 0 | EqualTo: * Max (Mo 0 Yalue of: ||:| Closs |
tinh chita bién s6 : | By Changing Cells:
bang cdch nhap cdc ||| =] guess |
dia chi 6 vao muc

: . : —Subject to the Constrainks: .

By Changing Cell; HREENS
- Thiét ldp cdc rang = add |
bugc : Nhan nut Change |
Add dé nhap céc Reset Al

N N N LI Delete |

rang budc  vao

> ; Help
Subject to  the
Constraints;
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Rang budc sé duoc thiét 1ap thong qua hop thoai Add Constraint :

. Nhap dia chi 6 tinh hoac céac 0
tinh bi rang budc gid tri vao
muc Cell reference;
. Chon todn tir rang budc bang
cach nhan vao nit tam giac &
chon bang tré chuot.
. Nhap gié tr 1 vao muc Constraint
. Nhan nit Add dé nhap rang
buoc tiép theo; nhan niit OK dé
két thic viéc nhap rang budc;
nhan ndt Cancel dé huy rang
budc.

Sau khi cac rang budc da

Add Constraint 2]
Cell Reference: Conskraink:
[ Al - =] B2
(0] I Cancel | Add | Help |
Cell Reference: Canskraink:
[se$10 =] (== [+] | J
(o4 I Cancel == L &dd | Help |
ink
bin T

xdc lap xong, ching s€ duoc

hién thi trong ving Subject to
the Constraints. Liic ndy phai kiém tra rat k§ ludng cdc rang bu
rang budc khong thi€u, khong thira, khong mau thuin nhau.

oc; Phai dam bao céc

Cac niat Change, Delete trong hop thoai Solver Parameters cho phép chinh stra

rang budc sai hoac xo4a rang budc thura.
Né&u muoén huy bo mo hinh vira 1ap, nhian ndt Reset All

dé thiét 1ap mo hinh

mdi.
Budc 3 : tim 10i giai
Nhan nut Solver
sau khi da thiét lap
xong mo hinh dé trinh
Solver bat ddu qud
trinh tim 161 giai. Khi
két thic qua trinh tim

ki€m, hop thoai Solver

Results xudt hién, nhin nit OK dé xem két qua ma Solver da tim

Solver Results ed |
Solver Found a solution.  All constraints and optimality
conditions are satisfied. Reports
Answer -
* ieep Solver Solution S_Er_'s't“'"ty
Lirnits
" Restore Original Yalues ;I
Ok I Cancel | Save Scenario. .. | Help |
duoc.

Vidu 3.1 :tim 2 s6 nguyén A & B dé A*B 1a 16n nhat véi diéu kién A+B=500

"[/'hlet ké o3 <] = —A77E3
tr\ang tinh nhu = T 5 | ¢ o | & | F | ©
hinh : 1 T2 56 Avi B
- O tinh C3 |2 [ssa 6B Tdug A+B Tich A*B
nhap cong thic: | 3 D 0d
O N e porameters 20
- O tinh C4 |5
A A P Set Target Cell: HD$5 ol
nhap cong thic: % | ? _ sobve_|
=A3+*B3; - iﬂ'—lthD- . Cﬁ"' Max © Mo Yalue of: |':' Close |
A < angir (=] H
- Lap mo hinh |4 = -hanand
i A = | |$ad3:4B43 = |
Ilhl]/? hinh bén & 10 I$ $3:46§ _J GEUEss
nhéin Solver, |11 |Subject ta the Canstraints: Options
ngay lap tac 124 4534643 = integer ;l add
Excel s€ tim ra |13 ||$C$3=>500 ——I
2560 A & B roi [ 14 Zhange | Ccat Al
dién vao 2 o % L ook | Reset All_|
tinh trong By |7 . |
Changing Cells. |z
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Vidu 3.2 : tim nghiém cia da thic F(x) = 1,2X** — 2,3X"? + 0,6X%7 -1

-

= | =12%AEN -0 FHAGA] D40 5 AT 71

g |

C | D

| B | FE

- Thiét k& trang B3

tinh nhu hinh 'Y
bén. Mo hinh

Solver dugc lap Bien X %
nhu sau :

- Ham muc tiéu

la o tinh B3; Sek Target Cell:

- Muc tiéu cua
bai todn la tim 0

Equal To:
~Bw Changing Cells:

[ Mazx

Tim nghiémcia da thie Fz) =12%% -2 3% + 065" -1

Solver Parameters

(R =]

™ Min

¥ value af:

Ix

Sl

ID Close

A3 (chtta bién
x) dé cho B3
bang 0. Luc nay

{4843

—Subject ko the Constraints:

ik_] Guess |

Opkions

A3 chinh 1Ia
nghiém cia da
thac F(x). & day
khong c6 diéu
kién rang budc

===l s =]l
slzlolzlzls]=g]e wl o n]a lu s |-

S
Zhange |
j Delete |

Reset All

4

Help

a

nao vé bién x. 1

Nhan Solver dé tim két qua ta nhan thay Excel khong cho két qua nhu mong
muon. V6i cdc bai toan phiic tap dang nay, phai thay doi cac mac dinh ctia Solver trong

qua trinh tim 16i giai nhu & budce 4.

Budc 4 : Hiéu chinh cédc tuy chon ctia Solver - tim duoc 10i giai :
Trong hop thoai Solver Parameters nhan nit Options, xuat hién hop thoai Solver

Options :
- Tang thoi gian lap Max Time 1én
to1 da;
- Tang s6 lan lap Interations 1én t6i
da;
- Tang do chinh xac Precision;
- Cho sai s6 Tolerance bang 0;
- Giam gia tri do léch ctia phép so
sanh cuodi cung Convergence dén
gid tri t6i thiéu cho phép;
- Chon ding mo6 hinh bai todn la
tuyén tinh (Assume Linear Model)
hay phi tuyén (Use Automatic
Scaling).

Sau dé nhan OK dé quay
trdé vé hop thoai Solver & tiép tuc
nhan Solver d€ tim 10i giai t6i uu.

Solver Options

™ Assume Linear Modsl
[ Assume Mon-Megative

Max Time: Iﬁ seconds | (0] 4 I
Iterations: W Cancel |
Precision: IlE-3|:| Load Madel. .. |
Talerance: ID—% Save Model. .. |
COonvErgence: IF Help |

stimates erivatives earch
™ Tangerk " Forward %' Mewton
% Quadratic ' Central " Conjugate

2l

W Use Automatic Scaling
[ Show Iteration Results

Néu két qua tinh todn van khong thoa man thi ti€p tuc su Iy nhu sau :

- Kiém tra lai mo hinh Solver;

- Goi ti€p Solver — nhén nit Solver thém vai lan;

- Giam d9¢ chinh xdc ctia Precision hoac tang Convergence r6i nhan Solver lai;

- Néu van khong c6 10i gidi ding nén kiém tra hodc bo sung cc rang buodc dé it
ngan thoi gian hoac s6 1an lap.

Nhu & Vi du 3.2 khi da thuc hién 3 céch trén déu khong tim duoc nghiém cua F(x)

phai lam nhu hinh duéi :
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- Sao chép cong
thic & o0 B3
xuong 6 B4:B5;
- Nhap thtr céac
gia tri 6 6 A4
cho dén khi thay
B4<0;

- Nhap thtr céac
gia tri & 6 AS
cho dén khi thay
B5>0;

- Thiét 1ap thém
rang buoc dé rit
ngian  khoang
nghiém tim
kiém.

- Nhan nat
Solver 2 dén 3
lan s€ cé ngay
loi giai. Gia tri

B3 j = | =1 2*A3M 2-2 F¥ATAL D0 5FATADT-1

| | e ) e | e [ | | | i ] s [
3|~ﬂ|m-|=d|o~|m|h|m|m|._|o|~ﬂ|M|=a|a~ o | e o | —

A4 | B | ¢ | o | E | F | @
Tin nghiém cia da thire F(x)=12%"" -2 3% + 0 6%™ -1
Birn X X
1,361914 0!
1,3 -045342
14 07331325

Set Target Cell: Ifﬂ_ =k] Solve I
Equal To: Copax Mo Yalue of: IU Close |
~Bv Changing Cells:
lsas3 A Ges |
~Subject ko the Constraints: Dptions |
$A53 <= $AS -] Add
$843 == $af4
Reset all
;I Delete |
Help |

ma Solver tra vé trong 6 tinh A3 chinh 12 nghiém cta da thdc trong khoang 1,3 +1,4.

Vidu 3.3 : tim nghiém cta hé phuong trinh tuyén tinh.
12X, -2,3X,+45X,-61=0
28X, +33X,-21X,+4,2=0
-41X, -18X,+6,9X,-12=0

- Thiét k& bang F3 | =| —AF*SEFI+BI*SES4+CTHFESS+D3
tinh nhu hinh A | B | ¢ | D | E [ F
bén; 1 (Zial hé phuong winh tuyén dnh
- Nhip cong |2 Hsa H:z:E HeC He D Eign X0 Fixd)
thic cho ham | 3 1,2 -2,3 4,5 -5,1] 0,33721503%9 0,000000
thd nhiat 6 o | 4 2,3 3,3 -2,1 4,21-1,11665358595 0,000000
tinh F3. O day | s -4,7 1,5 5,9 -1,2| 06949065517 0,000000
bien X, dugc |6 21
tc,h'i? Etgongb' A,O ! Set Target Cell: 3 IEDTI
in , bién | g , .
X, duoc chda | g Equalhm' _ r|; Hax T yaleof: o Close |
trong 0 tinh E4, | g B Shanging Cel
bién X, dugc 0 |$E$3:$E$5 53| GUESS |
chita trong O |5 | |Subject tothe Canstraints: Options
tinh ES5. Sao 13 tFdd RS = 0 ;I add |
chép cong thuc |,
xuong 6 FA:F5. | Change |

P < N Reset all |
Céch lam nay " < Delete |
s€ cho pl/lep 17 Help |
nhanh  choéng
thiét 1ap cac ham khi s6 luong bién tang 1én.
- Thiét 1ap mo6 hinh Solver.
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- Thay déi Solver Options nhu hinh dudi :

Goi Solver 2 1an sé cho két NPT
[32767 seconds | oK

qua & cac 6 tinh E3:E5 la nghiém
ctia hé phuong trinh.

Bang cdch nay, sinh vién
hoan toan c6 thé tim duoc nghiém
ctia 1 hé phuong trinh vai chuc 4n
sO rat nhanh choéng.

Mazx Tirme:

Ikerations: Iﬁ
Precision:

Tolerance:

Conyergence:

Iv esime Linear Model

[ Assume Mon-MNegative

stimates erivatives earch
{= Tangenk [ Forward [0 MNewkon
™ GQuadratic ¥ Central ™ Conjugate

I 1e-15
IEI %o
I 1E-20 Help

Zancel

Save Madel. ..

|
|
Load Madel... |
|
|

[ Use Aukomatic Scaling
[™ Show Iteration Results
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