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LO1 NOT PAU

~ Heé théng dién (HTD) a4 tap hop cac nha mdv dién. tram bifn 4p, duong dav 1ai
dién, mang phan phdi vA cdc hé dung diéen nhim thwc hién nhiém vu sin xuét, chuy&n tai,
phan phéi va st dung dién ning mét cach tim cAv. Linh t5 v& chdl lvong ddm biao

HTD 12 modt b6 phir quan trong cia hé théng ning lwong va hé théng kinh té
qubc dAn. n6 chi¢m mét pham vi rong [6n vE& lanh thd. HTD ngay nay duge nghién cfru
nhur mot hé Logn, co chu traé néi tai phic tap va lign hé mat thiét véi moi truong. Trong
hé ludn xay ra qua {rinh ning luong (vat ch4t) va qui trinh théng tin (quan ho nhan —
qua). vi vay viéc qudn li, diéu khidn hé khong nhitng phéi tuan theo nhitng qui ludt cua
li thuvét mach dién—ta ma con phii Tudn quan triét hanh vi kinh té.

Tinh phic tap cia HTD khéng nhirng dwoc dic trung & cdu tric cda né, ma son
theé hién & tinh luon phat trién trong thdi gian. phin cdp trong khéng gian va tinh da
cbi ti¢u cAn théa min ma thwéng tén tai man thuin giira ching (vén diu tu nhd, do tin
o4y cao, thoi gian xdy dung ngidn. chit lrgng dién ning t&t v.v.,.).

T;'goai ra tuy phat trién trong k€ hoach chung cia n2n kinh té qudc daAn nhung
do nhiéu nguyén nhan khac nhau, sir hidu bidt cha ta vé HTD khéng bao gio div 40,
tron ven va diéu d6 thudng duoc néu mdt céch t& nhi la thong tin vé heé ¢4 tinh ngdu
nhién va b4t dinh. Vi viv nhitng m6 ta, danh gi4 hé, nhitng saéch luwoc quan 1i hé phéi
luéon duoc hodn thién,

Trong khung canh trén diy, ré ramg coéng tic qui hoach, thiét ké va &idu khién
HTDO nhidm hai boa cidc mit mau thudn, tim nhing gidi phiap t8i wu vé kinh 1€ —k§ thuéat
la mdél nhiém vu quan trong cua can bdé ky thuat va nghién ciu thuédc nganh dién

Dt thuc hi¢n t6t nhiém vu trdn day, nosdi sy hicu biét v& ban chat vat l{ cha cée
hien ‘wrong xay ra trong HTD, con cin nim dugc nhirng phuong phap ludn hiéu lwe, xay
dra; duoe nhiang mo hinh toan hoc nhim moé ti, dinh gia va diéu khién céc mat hanh
vi s HTP -a tei gidi phai nhan ducc tir quan diém he théng.

Bo sach HE THENG DBIEN gdm 3 tap dua irén nhitng gido trinh va két qud nghiés
ciru ciia cac tde gid la can bo giing day bO mon Heé théng dién (phat dan) trudng Dai
hoc Bich khoa Ha n6i, mong wmuon cung cip kién thuc co bin v& nhirng phuwong phép luan
néu trén Loi nhirng doi tuong chu yéu la sinh vidn nganh phat dan—cung c4p dién, nganh
didu khitn bhoc h¢ thong dien, nganh kinh (& ning lugng, nganh dién khi héa. Ngoai ra
nhione ky su thufe linh vuce nghién ctu, quin li va van hanh HTD ¢6 thd tham khio
trong qua trinh bdi dudng kién thic sau dai hoc va trén dai hoc. ’



WA dnng haocdei 48 eAp den nhivng vAn 4% ehi) vlu say’
Fap 1. Quy hooebh va thiel ke he thang diégn

Tap 1 Giai beh va danh gid chat lrong he thong dien

Tap 11: Toi vu hba hé thong dién trong dicu kién bat dinh.
NOI dung tap | gom ba phiin:

Phan the phat o NAe dinh ohuo cau dién nang (die leio pho i Dav 14 6t trong
nhirng buoc gquan trong kb qui hoach T Trong phin uiy da new Iép nhong phuong
phip o bao. cho veun dua teén md hinh ngomr <oy thee ehadi thai pian vd theo edc vép

«

(O Linh 18 1L hse.

INgoar phin tons quan & chuone mol, d¢ ning cao mace do chish ~ac cua duw béo,
trong chuong 2 da su dung phaong phap san biang hiom mia, nhinn hicn chimh anh huong
cta cde sG licu thong ke trong qua Kloree trong chuong 3 dd’ <@y dyng to hep 161 wu cae
cac todn U dua fren ohi Gicu cuc Uéu g el do Tech quan phuongs va trong chirong 5 dé
et ven to mua (chu k) theo phuong plhip hé s6 miaa va phan tieh chudi séng maoa.
Ngeia ra dun ren nguvan Holac muéan die hian o chinh o sae phis giam do hat dinh caa déi
brang dir ban, mdc d) bat dinh nay co (hd giam nhea nhiong Iadn hicét ve nhirmg doi tuong
Khae ¢n dén quan, vi vas hiong chaong dd sy dyngane Linh I thuy o8 théng tin dé danh
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ma moi trong gquan ging ga beiodeen nang dirobeeo v nhoag God oo b ¢ qude dan

nbiAm «dira 10 tien chuan su dung nhicng o biea can thict eho dir Bao nang hrong.
Phin the har: i thuay el tor va trong qur hoaceh 31TH.

Ngoar phian dat van deo cor bai todn kinh te = Ly theat brang D thue chat la

hai to4n thuoe hinh vige Hthuvet 16 wo [ehuong 6], Tan Prol cie chirong tidp theo trinh
- - . Ll -

Ry phirng mo hinh toan hoe rong qui boaeh T ta don cion don phee fape ta Ainh,

tuven tinh aén dong, phr tuyen.

Do diae diem caa viee thict k¢ va van hanh TH D haa toan phan phor (01 wu cong
suat gitra c4c 10 may dwa trén phirong phip Lagrange Lhi hoam mue Gien Jidn tue, kha
vi duoe trinh bay twong d8i chi Ligt o chuoong 7.0 Tvong Lvwong hgp =6 dicu théng keé
frong dang o pae, Job gidi 161 woo coa bar todn nay nhin duoc nho phuong phap qui
Loach dong G oclivang 11 Trong clorong 8 ngoai nbhung dinh nghitn co han ve qui hoach
fuven Linh, do co g dung vang veis thoat todn don hioh ddc daoe onhe bay toomi hen-

canh bai foan vian lai va qui hoaeh so nguvan,

¢ giar quyel b toan aue dinh cuu trie o1 uwu cna mang dien, o chuong 9 ngoai
nhing phuong phip vé qui hoach tuven tinh. ¢on sir dung phuong phip can va nhanh, do
Fvomol thie tue xae dinh ewre Ari cua bhad Todn qui howseh phi tuven.

Vé qui howeh phi tus&n ongoar phuong phap Logrange, phuong phip can vio nhanh,
o ochwong 10 co trinh bay thém ve I thuvel chung v ch( yéu néu tinh thin con dinh b
Rulin-Tuacker, bai toan qui hoach binh phirong va phuong phap gradient cang mdt vai

tng dung.

\
Tuy pdnen do o dac diém cuac cae biad toan 1o va trong HTD thuong cun xac dinh

div oguvet dinh onhicn bhude va o yeuw (0 thor gian dong vai 1rd quan trong nén tinh chat



phi tuyén dwroe nghién ciru trong cd chuwvng qui hoach dong [ehirong [1]. Trong chuong
ndy dd trinh bay (uong d&i U mi tinh thea co bdn cda qui hoach dong dua trén phuong
pLip truy todn cla phuong trinh phiém ham Bellman va nhitng 4p dung trong HTD,
" - " L \. . - > . v .
Noodi ra d3 6 giing néu lén nguyén li 10i wu cta qui hoach dong “hay hanh dong theo
cdet tot rhdl rng véi tinh hudng di cho» trong khi ning vng dung réng i el no

y N . C - . N ’
nhim xav dune sich hroe dide khién he phire tap.

Phin the a0 Tar Jdwen B va v oo dinh eda HTH

)y

% phin nay trons chuong 12,0 ngodi nhirng dinh nghia co bin vé thong 56 che do,
thong s0 phan & cua D, At khio sit trong déi tT mi nhng ché d¢ lum viec binh
thuong va djc biét (khoag tarn, tir kich thich v.v..) cla duong day tai di(}n' di xa dua
tren phuong trinh vi phan co ban moé ti qud trinh lap truyén sénfg‘ dign 4ap va dong dién

e - o A 3 S
HTR dweny duv. Choacus 17 cogni baw gy Wype oo ¥

N

2 onfiy hig jt;—f. Gueeny b G0 A
Poeroane o goo voee oo s Aley dpe S0 Ul T dien, et dieardun dan v g e
ot dare Gee s b et e duone doy o tot Jien dpove

On dinh [d mot mit chiat lwong quan trong cha HTD, dic biet xni xuat hien dudng
day tai dico di xu, vi ovay not dung khédo sat On dinh cta hé théng lén duoe dé cip
tiong 5 chwong ticp theo. On dinh tinh dwes nghién cia e véu dua teén duong dice
tinh cong sual caa HTD, dong bt néu [én kha nang s dung phuong phip dao déng
nhé trong towong hop HTD phie tap (Cchuong 14). On dinh dong duge khao sit theo
phuonyg phan dién tich v g gin ding he phueong trink vi phin phi tuvén md ti chuvén
dong e toto theo phirong phip phan doan hén tié‘p, nhim xic dinh thoi gian vidi han

/cut Su O legigh.

boi voi HTD phire tap thuat todn xdc dinh teggp trén ddy c6 the chuong trinh

bia va bri gidi nhaa deoe nho may tinh dién ta,

y M

DE Mo ti Wng qual bai todn dn dinh HTH nhu tinh 8n dinh ciia chuyén dong,
chuong 16 danh cho viée st dung phuoag phip true tiép Ljapunov xide dinh ticu chuin
on digh doagy caa HTDH™ Ll co duu dong Wive han. Ngoai viee néu cich xay duvug Lam
Ljapunoy, néuw i o, difn a1 ohvoae plan nay. dJ 7L dung eho teedne hop en

the  vac doah L,

sogn Khoog ‘a/n it e piarong trinh vi phan

Leone tap HLcaa by ~drh chd _ve"n s dé cap dén nhing phan ve w1d1 hich  cde
chie Ao cua etz dien, st dunv no hinh ovac suat va cac gua trinh ngau nhién danh gia
Lac wat haoh v guan trong cue HTD nhu dé tin cay, ch&t luong dién nang theo khang
gian o Jiod o clicu ngang tned cuung do cia su kien, chiéu dai theo thoi gian ton tai
éu bien va ob1gu 2w theo hieu qu?a kian te cua su kién

i tap LY. mhang van d¢ quan trong tiong har ap ddau duge nhin ahan dudi goc
d¢ rong rdr, vun thue Licn va i9ng quéat hon: hé duge téi wu theo da chi tiéu va tdn tyi
nhirog bat dinl. f duy nhiéng bii toin vé cdu tric hé, v& dénh gid h¢, vé xay dung séch
lewe diéu Lhien he nham fuon thich nghi voi diéu kién mbdi truong... s¢ duoc d& cip
déf dua trén b tudng thon Inép Paréto nhing md hinh dénh gia théng ke, qui hoach
thue nghigm yéu 16, phuvng phip chuyén gia.. ; cang voi vige hoan thign uhin thie,
uén n&n thong tin bad ddu duoc dva trén nhang thudl todn Payés, xdp xi ngau.nhién,
om Rlem agiu nhiéa...



Cic phiin trong tung tap cing nhu cic 14p cha b6 sich duoc (rinh bay iheo tinh
thin he thong, tuy nhién ¢ thé nghién ciru déc 1ap. D& gop phin sing td nhirng co sd

W thuvét, trong cdc chuvong déu 0 ging dan ra nhirng thuit to4an, thi tuc gidi va nhing
vi du hén canh nhiang bai to4n 4 dune trong HTD.

N¢i dung tap | dugc phan cong viét nhu sau:

Pang Ngoc Dinh: Chiu bi¢n. viét l&i noi duu cang cde chvwong 6, 7, 8, 9, 10, 11, 14,
16. 1o g

ccguyen Hau Khad: viél cac chwong 1, 2, 5,4, §.

[van Bach viét ciac chuoug 12, 13,

Tap thé téc gia ong nhan duoc nhiing ¢ kién phé binh, gop ¥ cla d0c gik.
IMa chi lien hé: Nha suat ban Dai hoe va Trung hoc chuyén nghiep boac B¢ mén
H¢ thoue dién, truong Dai hoc Bach khoa, T1a Noi.



PHAN THU NHAT

XAC DPINH NHU CAU DIEN NANG
\ (Dy bao phu tai)

Trong phéin nay trinh bay nhirng phwong phép due bdo
niing lugng dua trén mo hinh ngoai suy. D¢ ning cao d¢ chinh
x4c cha du bdo da st dung phuong phAp san béing ham ma
ohdm hitu chinh cdc hé sd cia ham héi qui, da x4y dyng 6
hgp t6i uu céc todn i du bdo va xét dén véu 16 mua (chu
ky), a4dng thdi da néu khd ning st dupng mo6 hinh li thuyvdt
théng tin giam do b4t dinh cia 48i tvong du béo

Chuong mot

CAC PHUONG PHAP Dy BAO DILN NANG

1.} KHAI NIEM CHUNG

Dur bdo la mot khoa hoc con. tré, trong d6 nhidu vdn d& chua hinh thanh
tron \en. D3i twong nghién ctru ciia khda hoc nay 1a cac phuong phap diw bso,
con pham vi ung dung cla né chinh la cac hién {uveng xa héi, kinh 1&, khos
hoc va ky thuit v.v...

Hién nay cé nhiéu phuong phép luin cho hoat dong dw béo, ma hiu hét
cac phuong phap luin dy déu mang tinh chéit kinh nghiém thuap tdy. Vin dung
cach gidi quy&t theo kinh nghiém vao vi¢c dy bao la khdng ddy di, vi cach
lam dy chi hoan toan dua trén nhirng kinh nghi¢m clia giai dpan qua khir, ma
cdc kinh nghiém 4y khong phdi luc nao ciing ¢6 thé van dung vio hoan cdnh
da thay ddi so vdi trute.



Do do cin phii hoan thién ve mat 1y thuyét cic vin dé du bao. Su&én
thién av cho phép ching ta c6 thém co sé tiém cdn 16i viée Iwra chon cac phuong
phip dir bao, danh giii mre o chinh xac clia dy bio dong thoi xac dinh khodng
thoi glan 1dn nhidt co thé dang cho du bao.

Tom lai dy bdao Ia mét khoa hoe quan trong, nhim muc dich nghién ettu
nhirng phwong phip ludn khoa hoe, lam co s¢ cho viée dé xufl cac du:bdo
cu the, efing nhu viee danh gid mie do tin cay, mace d6 chinh x4c cia céc
phireong phap du bao.

Tac dung cta du hao doi voi quan |y kinh t€ noi chung rat to 16n. Du
bio va lap k& hoach Ia hai giai doan lien két chdt ché voi nhau cfia mét qua
trinh quin ly, Trong méi quan hé ay phin du bao s& gop phan gidi quyét cdce
van d& ¢o bin nhu sau: ‘

- Xuo dinh au thy Bhén irien ens vinho tes caa khoo har KL thabi,
w Beovdur uivine véu 16 cy the gavar Alindevie xu th# av

~ — Xac dinh quy luat va dde diém cua sy phat trién kinh {é va khoa noc
k¥ thuat theo du bao.

Chung ta hiéu ring néu cong Lic dy bio ma dua trén lap ludn khoa hoe
thi s¢ tro thanh co sO dé aay dung cac ké hoach phal trién nén kinh té€ qude
dan. Pac bict ddi voi nganh nang luong, lac dung cia du bio cang ¢6 y nghia
quan trong, vi niang luong co lién quan rit chiat ché doi voi it ¢ cac nganh
kinh L& quoe dan, cting nhu dén moi sinh hoat binh thudng ctia nhan dan.

Do d6 néu du bio khong chinh xéac sai 1¢éch qua nhiéu vé kha ning cung
cdp hodc v& nhu ciu nang lrong thi s& dian dén hiu qua khong t6t cho nén
kinh 1€é. ‘

\i du néu chung ta dy hao phu (di qui thira so vai nhu ciin st dyng thi
dan Jén hdp qua 1a huy dong nguon qua lon, tdng von diau tw, c6 thé gay
nén ton thit ning lwong ting lén. Nguoe lar néu chung ta dy bao phy tdi qua
thap so vGi nhu cau Lhi & kiidne di nang luong cung cdp cho cac ho tisu thu
va tit ubien dan dén viec cat bo mdt ~d phn i mol caeh khong ¢6 k€ hoach
gay thiel hat cho nen kinh té quic din.

Nyuoi ta thudng phan loai duw bao theo thoi gian dai han hay ngén han
vh gor ta tam du bao. (L bhao ugéan han khodng | - 2 nam, du bao harn vira
khoang 5 = 10 nam va du bao dar han khoang 175 = 20 mam va dai hon nia.

Rieng do0i véi du bao dai han (¢on goi la du béo trién vong) thi muc
Jich chila néu ra cac phuong huong phat trién ¢6 tinh chit chién luge v& mat
kinh 1€, vé mat khoa hoc k¥ thuat, néi chung, khong4éu ciu xac dinh chi tiéu
cu the.

Tinh ding dan clha du bao phuy thufc nhiéu vao cac phwong phap du
bio ma chung ta 4p dung, mdi phuong phap du bao ung véi cac sai s6 cho
phép khac nhau, :

Déi voi cae du bao ngan han, sai s6 du bdo cho phép khoang 8 ~- 109,
coi doi vOicac du bao dai han sai s6 cho phép khoang 5 = 139%. va co khi cho
phap 4én 20%.

8



Ngoai cic loai du bao ngan han va dai han n6i trén ching ta coén gép dur
bao ditu do, taim.du bdo khodng vai gio, vai ngay, vai tuiin 1& dé phuc vu cho
cong tac van hanh ctia cfc xi nghiép, cac hé théng dién. Sai s6 du bdo nay
cho phép khodng 3 = 54,

1.2. CAC PHUONG PHAP DU BAO NHU CAU PIEN NANG

Trong phin niav ching ta s¢ Lan luatl nghién cim mot s6 phuorg phap du
bio thuong dvuor wng dung (rong nganh ning lwong dé du bfdo nhu clu
dién ning.

1. Phwong phép tinh he s6 vugt truce.
Phiiagg ohiip nay gidp 15 thiv duge khovah bwéng phat iridn cds ahin
Cuu Y580 boetn dol abu el aly veg nhip dé ehal Lign enw nBa Lich ié qub.
dam, e cha Ne chink ot ed efs ailn g0 nhal Uit viog brong dién véi
nhip do phat trién cia toan bd nen kinh té qudce dan. |
Vi dy 1-1. Trong thoi gian 5 ndm i 1950 dén 1955 sin lrong cbng nghiép
cua Lién Xo tang L 100 1én 185 %, con sin luong dién niing ciing trong thdi
gian dv tang 186.5%.
Nhu vay hé so vuot trude st la:
186,5
180
O mitn Bic nudc ta tr 1955 — 1960 hé ‘s vuot truée la 0.81; tor 1960
dén 1965 hé sO vuol trude la 1,13.
Nhu vay p‘huong phap nay chi n6i lén mdt xu thé phat trién véi mat
mire do chinh x&c nao do va trong twong lai xu thé nay cén chiu énh hiréng
ctia nhiéu yéu to khace nira, chang han nhu:

— Do tién bo vE& miat ky thual va quin ly vén sudt tiéu hao dién ning
d6i viri mdi san pham cong nghiép ngdy cang gidm xudng.

— Do dién niang ngay cang duoe sir dung rong rii trong cé2 nganh kinh
t¢ quée dan va céc dia phuong.

—~ Do co céu kinh té khing ngirng thav déi.

~ 1,01,

Vi nhing yéu t6 trén ma hé $6 viurgt trude o6 the khac 1, vi tdng hay
giam kha nhiéu. Dwa vao hé s8 K xac\inh dién ning ¢ nim du b4o.

2 Phuwong phap iinh trgc iiép

Néi dung cua ‘phuong phap nay la xic dinh nhu cau dién nang cua nam
du bao, dwa trén téng sin lugng kinh t€ cla cdc nganh ¢ ndm 46 va suft
licu hao dién ning ddi véi tung loai sén phlim. P6i véi nhitng trudng hop
khong c6 sudt tiéu hao dién ndng thi xac dinh nhu clu dién ning cho tung
truong hop cu thé (nhu cdong suft dién trumg binh cho mﬁt h§ gia dinh, bénh
vién, truwong hoc v.v..).

Phuong phap tinh truc tiép Lhudng duoc ung.«dung O c4c nude xi hoi
chu nghia vi' nén kinh té phat trién c6 ké hoach. ou dinh. +hong ¢o su canh
iranh nhau va khéng khing hoang.

o



Phusny phip ndy ¢6 wu diems la linh toan don gidn, va ngoai yéu clu
vac dinh téng dien ning dur bao ching ta con biét duoc ty 1& sit dung dign
nang lrong cic nganh kinh 1€, ching han ty lé dién dang cho cong nghiép,
nong nghiép, din dung v.v..., cing nhu xdc dinh dugc nhu ciu dién & cac khu
vire din ly khae nhau. Tu dé c6 the dé xufit cac phwong huong digu chinh
quy hoach cho cin d4i. 2

Tuy nhién xac dinh mtre @6 chinh x4c cia phuong phép nay cling gap
nhiéu khé khian vi né phu thudc vio mire dé chinh xic clia L6ng sdn lugng
cac nganh kinh té quéc dan trong ttmng lai dy bao, ciing nhu phu thudc vao
sudt ticu hao dién nang cia mot don vi san phhm sin xudt ra clia cac nganh
kinh t& dy. Do d6 phuong phap nay thudng duge 4p dung dé du bdo nhu
cfu dién ning véi thoi gian ngin va trung binh,

3. Phuong phap ngoai sny theo thoi gian.

b day chung ta ding phuwong phap ngoai- suy theo thoi gian nghia la
nehién ciu sy dién bién caa nhu ciu dién ndng trong moét thoi gian qua khl;r
tuong ddi On dinh, tim ra mot quy luat ndo dé, réi kéo dai quy luit 4y ra de
dy doan cho tuwong lai

Ching han md hinh nay c6 dang ham mil nhu sau:

A = 4, (1 + o). (1—-1,

Trong d6 A, la dién nang du bao & nam thu ¢

A, la dién ning 6 nim chon lam gée
a la téc do phat trién binh quin hang nam
{ la thor gian du béo.
Pé xac dinh thira 56 (1 + o) ching ta dya vao biéu thic (1 — 1):

14
LA + a = C = const.

e ¥

Nhu vay dang ham mi c¢6 wu diém don gidn , phén anh chi s6 phat tri®n hang

nim khong thdy d6i. Co thé xac dinh hing s6 C bing cach ldy gia tri trung
binly nhan chi s& phat trién nhidu nim:

C=\]/Jc1.c2....cn. 1 =2
\{ot cach tong quat mo hinh du bao dign niing c¢6 thé viét nhu sau:
A = AL (1 -3
Lay Jogarit hou bieu lhiae (1 — 3):
| logA, = logA, + tlogC (1 - 4)
Lat y = logA, @ =logd, b = logC thi (1 — 4) c6 thd viét la:
y=a+ bt (1 - 5)

Vin d& la phdi xic dinh cic h¢ s6 a, b. Mubn vy ta dung phuong phép binh
phuong 161 thiéu (:¢ trinh bay chi tiét & phin sau).

fu diém c¢hu_phuong phap ngodl suy ham mi la don gidn va c6 thd ap
dung d¢ du bao dién nang taim ngin va tim xa.

10.



Nhuyét diém cda phuong phap nay li chi cho ta két qua chinh xdc néu
u phuong phap nay ket qua el
twong Iai khong ¢6 nhiéu va qua khir phai tuan theo mot quy ludt.,

4) Phu-o'ng phap tuang quan,

Thue chit ctia phuong phap nay la nghién ciru méi tirong quan gnr’l cac
thinh phin kinh (& nhim phdt hién nhitng quan hé vé mit dinh luong cla cic
tham sG trong nén kinh t& quéc dan dwa vao cac phuong phap thdng ké loan
hoc. Cu the la ching ta nghién ctru su tuong quan gitta di¢n nang tiéu thy voi
cac cii tiéu kinh (& kkae nhu LOng gia tri san lwong cong nghiép (dong/nim),
1ong gia tri sin luong kinh 18 quéc dan (dong/nam).

Vidu 1 — 2 Tong dién niing tiéu thy, tdng gi4 tri sin luong céng nghiép
va tong gia tri san luwong kinh t& qudc dan tir ndm 1959 dén nam 1976 duoc
ghi thanh bang sau:

Bdng 1-1
’ ' |

Vhoi bién ning Gi4 tr: san luong cong Gia tri san lurong kinh té
sal (kWh) nghiép {(dbéng/nim) qudc dan (déng/nam)
1939 A, c? K,

1960 A ' G Ky

1961 A C2 K

1976 Ay Ci7 K7

Muén diur bao dién ning dén nam 1980 va 1985, ta dua vao bﬁng cac gia,
tri quan_sal tvén, aay dirng mo hinh biéu dién sir twong quan gita dién niing
vai gid tri san lwong cong nghiép va gid tri sin luong kinh ¢ quéce dan. Sau
ddv dung phuong phip ngoai suy xdce dinh gia tri san luong cong nghiép va gia
(ri sun luong kinh té quée «¢an ndm du bao 1980, 1985 Cudi cing thay gia tri
san lfrong cong nghiép, va gia tri san luwong kinh t¢ quéc dan c¢da ndm du bdo
vao md hinh tuorg quan trén chung ta sé xdc dinh duoce dién ning du bao
nam 1980, 1985. Nhuoc di¢m cda phwong phap-tuong quan la muén du bLie
dién ning O nam thir t, chung ta phai thanh lap ciac moé hinh du bao phu ve
sia iri sdn lirong cong nghi¢p, gia tri sdn lwong kinh té qudc dan thec thoi gian.

5. Phuong phap eo sann doi chiéu.

No6i dung cla phwong phap nay la so sanh déi chién nhu cau phat tiién
dién niang cua cac nuwoc O hoan canh tuong tw. Day cang la phuong phap
duoc nhiéu nudce ap dung dé du bao nhu cau ning lugng cha nude miah mot

cach ¢6 hiéu qua. Phuong phiap ndy thuong 4p dung cho dv bio ngin han va
trung han thi két qua tuong doi sat hon. ,

6. Phuwoug phap chuyen gia.

Trong nhitng ném gﬁn day nhiéu nudc da ap dung plhiuong | hap chu‘/én
gia co trong lwong, dua trén co s& hidu biét siu sic cua cac chuyén gia gidi v&

\
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!
cdc Iinh vue ctia cac nganh dé du bao ciac chi (ien kinh t&. Ciing c6 khi ding
phuong phap nay dé duy bao Leidn vong, lic dy nendi ta 1av trung binh trong
lrgng y kién cha cac chuvén oia phal bicn vo ning luong cua Hirée minh.

1-3. DANE GIA TUONC QUAN GITA CAC DAl LUONC TRONG MO HINH DU BAO.

Nhu ehing ta da biét trong vice xiy duyng cac mo hinh dw bio dign
Bing thuong ta gip nhirmg mo hiah du Biao bidu didn mor quan hé gifra mot
bign ngdu nhién may voi mot hay nbicu bicn ngan nhien khae, Vi vay sau khi
2y dyng mo hinh thi mot vin de Jdit ru {0 gi o cae bicn ngdu nhién dy c6
twong quan chit véi nhau hay khoong v DE nehien ciu van de nay chang ta lan
luot xét cac ndi dung suu:

/
k. St ‘I‘-E.‘;’-'!g ma hisk (v huvdl Long tia Aial 59 sy gman PRk

42 vle aliv 22 dicy vany

Vegli i ':i\»l;:\-' SE Ut heny k0 pov cndduny A,

&. o 6 vwong quan suyeu tinn,

Mo hinh du biao (hav con gor la phueong trinh hoi quy) biéu dién méi
lién hé gitta bi&n ngau niicn y (chiang han nhu ciau dicn ning) voi bién ngu
nhién x (ching han gia tri sin lwong cong nghicp hav gia tri Tiin lerong kinh
t€ qubc dan v.v...) la mot mo hinh ma s thay doi caa dai leong ¢ thi phu:
thubdce vao sir thay doi eta dai luung x. -~

Nhung véi phwong trinh hoi quy nay chung ta ¢hi xdc dinh duge cac hé
sé mit cdeh gin dung mi khong the biet duoe mure, d0 Jicn he chidt ché gitta
—~—-.-_'——-O- ;o i -'V rs - . r LY » N L ‘ . ~ - K4
wkc bi€n nghu nhién Av. Vi vay cing voi vide danh gia cac hé s6 el phuwong
trinh h&i quy (theo phuong phap binh phwong cue Liduy ching ta c¢iin x4c dinh
mot dai lugng didc trong phu nita la h¢ s0 twong quan r. n6 noi lén su phu
thude tuyé€n tinh giira cdc bien ngdu nhién y vie o,

He s8 tuong quan nav vac dinh nhusau: >

o
Ty
{ 1 [
t =1
e —
/ 1 It (l-b)
f_;(?;;)' > ()
=1 =
Irong do:
P It I
< 4 <DL .
= X .U! = > X — nT y
1= i=1 ,
I i ‘)- / /‘
= ()" = Z‘Ti —qr i (1-7)
(=1 =1
i it , \
=Wy =y oy
| '
(=1 rd '
2l it
- I« 1 -
T=—20 004 = — 2>y,

12



P14 56 lnong théng ke cac gia tri .. 4, trong qua khir. Pai lwong » ndm giéd'
=1va 1, gia tri r ocang lom thi mdi lien he tuven tinh gitra cace bién uglv
nhién cang chat. Tam lai hé O Liropg quan O thé xem nhu mol chi tiéw chal
lugng cua ham lira chon.

:\ . . , - . . [ LI 3 -3 A ~
Sau cliing cin ¢t xem hé 8 twong quan ay ton lai & mire do nhu 4hé
nao. Muon vay ching ta dung biéu thire sau:

(= V2 (1-$)

Trong da/ la mot dimr luong ngdu whicn co phan o Shadont. Dem “se sanh gia
trit bm dwoc theo Bidu e (1-8) vai bing phin bo o Stadent. Gia thiét véi
d6 tin cav 0,9, néu t > 10,95thi clitrng 10 vang cie ben ngdu nhign vva x tuong
quan tuvén tinh véi phaun.

Vi du 1-5. Danh gid tuong quan g dien wang ticu thy vor gla tri sanm
lwong cong nghicp ghi trong bins sau:

Bang 1-2
$6 the |- Dicn nang ticy thu CoGia tre san duong eoOng
V) | cehiep G603 dang)
tur (L\\qg ! nghuey X o
| I 6.7
2 08 ¢
3 3.0 7.1
. 2.0 /3
. X S
6 3.9 a8
i 40 0l
3 {8 N
9 1.9 1.6
10 5.2 e
" 5 4 1.1
12 ‘ Dy F1.8
13 6.0 121
y - 12,4

Goi gy 14 dién ning ticu thu va v Igia tri son Twong cong nghiép. Gia thist
gita y va T ¢O mol quan he tuycn tinh Lae nhol theo dang:

= dr - I

Trong 4o A va B la cde he oo xiae dinb ihre phuong phap binh phiong
cuc ticu. ‘
Phuong trinh hoi guy co dang: ,
y=3,1003-F 1, {i81xs
Bay gio tinh hé¢ so luong quan theo (1-06).

13



Truoc hét ta tinh cée thdng 86 saw;

n
Ly
7 ==t 21329 g 4ang
n
n
> %
) S LTI E
n [ ‘

n n
Yajy = Y oy - nzy = 622,80 — 14 11113 » 0.1928 = 34.7516.

=1 &1

z o 9 —

Poxpy=Y x - nzt=2068 - 14 x 441137 = 25,0073
=1 i=1

. )
S yir= Y gy — ng?=1313.95 - 11 £,102%° = 52,35,
(=1 =1
Do do hé s6 tirong quan la-
31,7516
r = -
V23,9973 x 52.37

Digu d6 noi lép mire do tuong quan giday va x la tuong quan chit,

= 0,98

Theo (1-8) chiing ta co:
_0,98V1L 2
T VI-0.9s2

Gia thidt véi1 d6 tin cay la 0,95 tra bang phan phdi Sludent
ta dwoc: ty,0; = 2,179 BO rang Ia:

t = 17,00 > ty95 = 2,179

ehirng to rdng y va « twong quan tuyén tinh vaoi nhau

H4 = 17.05.

5. He 36 twong quan nhidn chiéu. i
Sir lién hé gitta bidn phy thude y voi diy bicn ddi lap * duor md ta bdi
hé s6 tuong quan nhiéu chiéu sau:

/ n
/) re
. =1
"= YT, (1-9)
Y (g — Y
i=1

lrorz do e Liv A9 1éch gitra gia bri quan sat va gida tri tinh_theo haim hdi quy.

- R . Sy 2 JUIR . . S o ] .
H¢ 50 trong quan cang 1on thi ching 16 m6i lién hé giGa bién phu thude y
va tap bicn doc lap x cang chit, |

Al

14



1-4. PHUONG PHAP BINR PHUONG cuC TIRU

1) Khai nigm chung. Truée hét ching la hily xét mot truong hop don

gian nhdt gém c6 hai bién ngiu nhién lién hé v&i nhau bing mdt ham dang
tuyén tinh;

Trong d6 «, B8 la nhitng hé s8 khong thay doi, x la bién doc lap. y la bién
phu thudc. Néu xét dén anh hudng cha cac hién twong ngau nhién thi (1 —10)
c6 thé viét mot cach tdng quat nhu sau:

y=a+ px +s (d-1h

Trong d6 nhidu & ¢é cac gia thiét sau:
— « la m6t bién ngiu nhién
~ Ky vong toan hoc cla e bang khong
— Phuong sai cta « 1a hiing s6
— CAc gia tri cia s« khong phu thudc lan nhau.

Dua vao k&t qua thdng ké chdang ta thu duge mot diy che gia tri 2,
twong rng s& c6 moét diy che gia tri y,. Vdn dé la xac dinh cdc thong s a va
8. Nhung gia tri thuc ctta chung khoéng thé biét duoc vi ching ta dua vao mol
'wong thong tin han ché, ma chi nhan dwoc céac gia iri tinh toan @ va h. Do
16 phuong trinh hoi quy ¢6 dang:

B:a-&-bx. (1-12)

Trlong d6 cac hé s6 a, b xac dinh theo phuwong phip binh phuong téi thizu.
Thue chit cha phuong phap binh phuwong t6i thiéu la tim cdc thong s6 nhw thé
nao dé tdng binh phuong d¢ léch gitta gia tri tinh toan theo phuong trinh
hoi quy voi gia tri thue té cia chung la nhé nhdt, nghia la

n -~
E(ya — §;)? = min (1-13)

i=1

Phuong phap binh phuong t6i thi%u dwge tng dung phdé bién vi tinh chat
don giadn cda nd, tinh todn it phic tap va c¢6 co s& vitng chie v3 mit xde sudt.
Piéu dang cha y la thco phuwong phap binh phuwong 10i thitu voi gid thict
di néu & trén thi cac gia trj hé so nhan dugce theo phuoung trinh héiquy c6
_4c tinh chit sau day: |

a) Cach danh gia cla théong s6 1 kliong chéch, nghia la ky vong loan
hoc clia gia tri thong s6 bing gia tri thuc cla thong s6 dv:

Vi du 1 — 4. D6i v&i phuong trinh héi quy (2-12) thi:
/ -
- Fa)=a
Ethy =p
o1 hoét tinh khong chéch co pghia la nham loai triv kha ndng mic phéi sai s&
vé mot phia. N6i khac di tinh khong chéeh cling ¢6 nghia la cdc gia tri lwa
chon cla thong sO tap trung xung quanh gia (ri s6 thyc ma ta chua biét.

—
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| hy Cac gia tri quan s&t dwoc la xac dang. nghia la phuong sai clia e4é
gra tin ay ticu toi khong. hhi tang 86 lin quan sat n len.
Vidu [-)5: D61 voi phuong Irinh héi quy (1—12) thi:
.3 .1
lime, =0 va Im o, =1.

n ~» oo il—p co

Tinh yac dang ciing ¢6 nghia 13 khi tang khéi luong quan sal 1én thi
cac gia try QUBHESét dwrere <€ dirng. hirc Ia chitg 1ap trung mol cach i|3_V dace anng
quanh gia tri thire chua Hidt ea thang <o

e Cac gia tri quan sat duoc la hien qua nphia la chuowg co phuong san
nho nhat. Chung ta biét rang cung mmat gig tr1 co lhe co nhiéu oo lrong khong
chéch, v xac dang: cac noc lueng nav co phioong ssr kbac nhau Do do
phuong sai cha woc luwong nao be thi <ai $6 cua uwée lrong 46 nhd Vi véy
shon phuong sai cire tieu <& dédc trung cho gin tri quan sat Ta co hieu qua,

A\

3. Bidn thie todn hec d2 xéc dinh céc he¢ 86 cia mé hinh dw bav.

(iid Thiét rdng ¢o ham so lien lyc y = ¢ (x, «, b, o) Nac dinh cac he so
a, &, ¢,... sao cho thoa man diéu kién:

n
S (yi— o (x.a b, c)]? = min (1-14)
i=1

Muon vav chang ta lan luet 1ayv dao ham () — Tl theo o, bo v va cho triel

tigu, chung ta sc dwoe mot he phuong trinh:

n

2 [yl - ¢ (X, o, b. ‘)]' —a-kp— =10
=1 an
' - ap -
v S o lyi—e@, u b)) — =0 (1-15)
B . t=1 ab

n

2 [yl - (p (Ti, . ,). (..)] -~?Aql = )
ac

=1

Giai Dhé phwong (rinh Irén chiang tu s¢ xae dinh cac hé so . b, c,...
Dudi day chung ta xet mot sO phwong trinh thuoug aap.
a) Dang phuong {rinh
. y = ux + b. (1-16)
Theo (1-12) la ¢o:

n \
v S i = (ax 4 lox, =0
t =1 X
n (1-17)°
> |y = tax, + b)) =0 ‘
=1

16



Hodc cé:

n n
232 +h Sn - 3
i =1 t=1 = .
(1-15)
n n
azxi-{-nb = 2 i
i =1 i=1

Pay 1a ii¢ th6ng 2 phuong trinh 2 an sd. Giai he thong phuonrr trinh nay sé xac
dinh dwoe ¢ va b,

el n ”

Nhur vay bang cach xac dinh cac tdng quan sat z iy, Z g STy,
~ t=1 i=1 t =
- n 1 . . - ' »
va ¥ x°  rdigiai heé thong phuong trinh (1-18) chung ta s¢ tim dwoc a. b,
e =1

thou man cic Linh chat khong chéch, xac dang va ¢6 hicu qua.
Bay gio ncu ta chia phwong trinh thie hai cda hé (1-18) cho s6 quan sat
n, ta s¢ duge: —

y=b+ar (1-1%)

Nhit vy phirong phap binh phuong, 161 thiéu cho phep ta tim cac g@ia (ri a, b

va vac divh ([ufmg; thang di qua diém o toa 6 T Ay e la i qua diém
trung binh thicl: hop vai ca hai bién y va x.
Ta kv hi¢u :r'_ =2, — X Yy =y — Yy (860 o do khi dy chuyén dén
1

diem x vi yva hé phuong trinh (1-18 sé don glan b wi ZJ va T st
banﬂ khong. Khit dv ching la xac dinh duogc: :

= (x)?
1= 1
va b = J — 1 ‘l—: v (1'21)
n n
Trong dé 'g‘rl; va &(r )2 ~xac dinh theo (1-7).
=1 =

Vi dy 1-6. T.Av cac so lidn v két qua tinh todn c@;g_ vi du 1-20 Tinh he so
a. b ¢na phaong irinh hoi quy dang y = a + br. rr

Theo (1-20) <hiing ta o6 '. Z /‘
a=32P10 4 | 3

T 23,9973 *
b:f-afEQAWB~lJM]xLH1 1mo

2-HTP ' ~ 17



Viy phuong trinh hés quy en dang:.

nhu da sty dung o vida 122,

Hoace theo (1-18) la chng co;

296,8a + 132(9[) = 622,81
61,8a + 1~1.b

—

= 3,1003 + 1,4481 . x.

= 132,9.

Giai heé thong phwong trinh trén tim ra a, b ciing giong két qua trén

b) Dang phuong trinh:

Iy
Theo (1-10) ¢huns ta co:

n
>
=1
nor
) 2 I, — (a
=1t
n [-
__((1

]

HHay la

l

'l

= ax’ + br + c.

[q, — (m © L br, + (,)]

4 ohr, 4 f)

S pbr, 4

- ll‘l

aE:r +o_\_:L Jer—Zr Y

=1 i=1

n

= 1= |

i

- ; hE‘l

sat sau (laV'

n n

q21+]7,\r+ ?l,_z

=1 (=1

It
It . :2 ,lln

i=1

Ndm So tha e (nam)
1964 0
1965 1
1966 2
1967 3
1968 |
1960 )

1

Ty

(1-22)
\

=0

=0 > (1-23)

=0

\

I
|

]
i

V?i du Iy, Xay d\{n 1}0-hmh dang y = cv- + bxr 4 ¢, biét day so liéu q-uan

Dién ndang liéu thu (MWh)

07,10
16,47
13,57
41,47
16,93
60,18

Theo (1-24) chung {a phai lan Inot tinh cac dai luong sau:

n 2 n o n {
zxi : 23";; zri :

i=1 i=1 i=1

i=1

Cac kot qué tinh toan ghi trong bang sau:

15
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So thir tu | Dién ning tidu 2 3 4 ] 2
nim thu MWh y; * % N XY iy,
0 57.1 0 0 0 0 0
! 16,47 1 1 1 46,47 16.47
2 43.57 $ 5 6 57,114 174,28
3 41,47 9 27 y 124.41 373.23
1 16,93 16 64 206 87,72 750,88
5 60,18 25 125 625 300,90 150,50
15 205,72 55 223 979 746,61 . 2849.36

Thay céc gia tr1 twong wng vao (1-21) ching ta duoge
979a + 225b 4 55¢ = 2819,306
225a + H55b  + 15c = 716,61
53a + 156 + bc = 295,72,
Giai hé thong phuwong {rinh (rén Hm duoc:

qQ = 2,727
b= -1322 o
¢ = 57,35. .

~~

g = 2,727.x% — 13,227 + 57.35.

c) Dang phuong trinh
Logarit hoa hai vé:

Vay
y = ab*

logy = rlogh + loga.

Twong tu nhu trén chung ta c6 hé phuong trinh sau;

noo n n
logh . =17 +loga.Zr, = = xilogy,

| i=1 i=1 i=1
n n
logh . = xi + n.loga =2 logy,
=1 i=1

(1-26)

(Giai hé phuong trinh (1-26) ta dugc loga, logh. Tu day ‘dé dang xac dinh

cfc hé s6 a va b.

Vi dy [-8. Pién nang tié¢u thyy 6 mol dia phuong duoe ghi trong bang sau:

Bang 1-4
Nam 1970 1971 1972 1973 1971 1975 1976
(1) (1) V(2) (%) (1) (5) (R) (7)
Dién nang 10°(kWh)
A(D 7.34 11,43 14,25 16,25 19,40 24,98 34,97
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Mb hinh duwge xdv dung ¢6 dang 4([) A,C, Trong d6 Act) la mén ning
& ndm thir #. A, la dién nang coa nam lay lam gée. € la h¢ sd. Chung ta- lap
hé phuong lnnh lheo (1-26):

n n n
loge St°+ logd,. = t,=3 tilogA.
= i=1 =1

n n
loge . =t + nlogd, = = logA:.
=1 (=1

Cac két qua tinh nhu sau:

Y =1 +2+3+4+5+6+7=28

7 .
V@i =12422 43 444574647 =110
=1 "

E logA, = 6,865 + 7 0;)8 F 7 153 + I,..)QJ 17,228 + 7,398 4 7011 = 50,031,

Y tlogA, = 204,976,

Vay ta duoc hé phwong trinh sau:

140 loge + 28 log.A, = 204,976
28loge + Tlog A, = H0,531.

Gidi ra la duge: logd, = B80T = 1, = 6476 . 107 KW

loge = 0,102 —(C = 1,265
Do dé:
Ay = 6,476 . 10° (1,265)" . kWh,.

d) Dang phuwong trinh

Yy = @, Xy + Ay + .o F U Ty + € (1-27)
Got Y = (y) voii =1, 2 .., nlaveclo cua bién phu thuoe,

X = (7)) la ma tran ciia bién doc lap, quy mé cla ma tran xac dinh
theo s0 quan’ ~sal n va s6 bién m. Tong binh phuong do léch bay gio co thd
rde dinh nhu sau:

0= < o = (¥ = Xar (V= Xay = V'Y — XY — ¥'Xa + a'X'Xa.
Trong do diu / Ky hiéu c¢huyén vi clia ma irin.
Vi «'X'Y = Y'Xa nén:

Q=YY «-2a'NY + a\N'\y (1-28)
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Lav dao ham caa Q theo a, tu duoc:

/

U ey £ 2NN =0

Do do6

8a

a=X'X)t. XY

(1-29)

Giatr ¢ tim theo bidu thive (1 =29 la dua theo phwong phap binh phuong

Loi thiu. Nhu vay dé-xic dinh vecto a ching ta.phii dua vio cic
ke lap ma trin X'X, ddo nguwoc ma tran X'X roi tim vecto X'Y,

~‘ . .
Yoy

Trong do;

E"l iTrll

N O

im* 1

o

i
)
}::l'j‘
12

"
S,
Yy, ]
Yo,

i

~

zs;rriml

[ ¢

Z‘l.il‘riu
i
E”l:i')l‘im

i

2
E re

Im
i

1

1

sO licu thdng

(1-30)

(1-31)

Thiudng nguoi ta gia thi€t ring phuong trinl héi quy c6 thanh phin tu do va @&
Lim gid tri c¢lda noé ching ta tdng thém ma tran '(1-30) bing cach dua vao ma
tran av bicn X, = 1. Ldc &y ma trdn X c6 thé viét mot cach chi tiét nhuw sau:

Tua day rut ra:

X'X

H

1
1

Tn

Iy

Lot

iz ov

X32 ..

xna-..

21‘“‘. v e

2
Yo ...

Exilxln . ey

1
Tim

ZTam

(1-32)

(1-33)
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va

=y,
Zyx; (1'3"‘)
'Y = :
Y J L
Vi du Lkhi m = 2 ta duoc: ) o
1 R o ORI -

ARAY

l Z:J.'” L‘:r.‘i')] )_:.['nxiz '
E’I.z Xxnx;z 2_:1:; J

(1-35y

Vi du 1-9.
Tim mod hinh bi¢u dién sur phu thude gitta y va hai bién x,, r; trén co
sO cac quan sat sau:

SO - B
thie tu ¥i il Xi2
1 10 2 ORR:
2 2 v Ry - i
3 17 T8 - 1
4 13 2 4
5 15 6 8
6 10 3 q !
7 11 ) 7
8 12 3 3
9 16 R B S AP
10 13 10 1 1]
Nhu vay: _
[ 10 (1 2 1
12 I 2
Y = va \' =
16 ] 9 10
18] 1T 10 11 ]
Do d6 xac dinh duoce X'\ d
1 1., 1 1 12 1] [0 50 60
2 2., Yy 2 9
X'x=| - 1! |30 336 398
2., 10 11 |, =1 60 398 480
1 9 10 k
1 10 11
2



- 10

12
1 1..1 1 - 137
XY =122..910 —| 7536
1 2..10 1 : 908

16

18

T&t nhién ma tran X’N va vecto X'V ¢é the tinh trie tidp theo ciac coOng thue
(1-33): (1-31). Khi do ching ta can tinh cac s6 liéu sau day:
Eyi = 137, Exn = hl; in-_, = (0.
N\ 2 A} Y e
f = JJ90; . ); n="10
inl 336 ; ij: 480; Zy,xp = 750

Sa:uxig = 398 ; Ex-.gy, == 908.

Cudi ciing chung ta tinh duge gia tri cac thanh-phan cla vecto hé s «.

' 2876 —120 —260] [ 137 93871 |
¢=@XNT XY= 0| 1200 1200 980 | | 756 | = | 0.1286
’ —260 —980 860 | 908 0,6174 J

Nhu vay phuong trinh héi quy c6 dang:

-~ - -
7 = 90,3871 + 0,1285x, + 0,6174,.
Qua vi du nay ching ta thdy ring 6 dayv t6n kha nhiéu coéng sire d@ tinh ma
tran nguge (X'X)-!
Trong truong hop nay chi xét ¢6 2 bién doc lap, v€ nguyén tic c6 thd ap
dung d0i v&i sO bién doc lap bat ky.
Trong thuc té thuong gap bai toian ¢6 hfl bién doc lip, vi vay cé thé
giai bang ciach khac ma khong phai tinh ma tran nghich dao cia X’X.
b
Hé phuong trinh chuin ddi véi trudng hop nay la:
ZYi = Ny + Uy 22X + ay ZX;

Zyixi = U, an + Zx')' + - Ex,lxig
. i (1-36)

Eyil‘? Tin = U, ZTpp+ady ZX,Ti2 + Qg 21‘?
i1 T2

Ap dung ddi voi vi du trén ¢6 s quan sat n == 10:
137 = 10 ag + 50 ay+ 60 a;
756 = 50 a, + 336 a; + 398 a,
908 = 60 a, + 398 a; + 480 a;.

Giai hé théng 3 phuong trinh 3 &n s6 trén chung ta dugec:

a, = 9,3871
a = 0,1285
a; = 0,6174

Cac két qui hoan toan phi hgp v6i thi du 1-9.
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Chwong hal

PHUGNG PHAP SAN BANG HAM MU DU BAO
| NANG LUQNG ,

2 -1. PAT VAN BE,
r

MOt toan (i dy bdo dwge dic trung boi moét ham hoi quy (con goi la
ham xu thé). Trong cac ham hdi quv iy, thuong cac hé s6 dwoce xac dinh theo
phuong phap binh phuwong toi thi¢u. Bian than phuong phiap nay cho ta cic hé
6 khong d6i cliia md hiuh dir biao trén co s& nhirng s6 licu quan st trong qué
khir, St dung mo hinh ndy d¢ tinh dy bao cho tuwong lui voi cic hé s6 hang
s&¢ pham mot sai s6 nao do tay (hudéc vao khoang thoi gian du bao. Néu tam
dur bao cang xa Lhi sai 6 cing lon. Ngoai ra nhan thiy riang nhitng s6 liéu
san hién tai co anh hudng dén gia tri du bao nhiéu hon nhirng s licu & qua
khir xa. Noi cach khac (i trong cua cac s6 liéu doi voi gia tri du bao giam
theo ham mi khi lai vé qua khie [10]. ’

Dudi day trinh bay phuong phap du biao bang cach san biug ham mi.
N6i dung co ban ctia phwong phap nay la tinh toan sy hiéu chinh cac hé-s6
clia toan t&r du bao theo phuong phap truy chirng. Tiép theo trinh bay su phu
thuéc cha sai 86 du bdo trung binh vao thoi kv qua khir va thoi ky du bdo.

3-2 DU BAO THEO PHUONG PHAP SAN BANG HAM MU. .

1) Gid thiét ¢6 mot chudi thoi gian y, (! = 1,2,.., n) va duoc mé ta bang
mot da thuc bac p.

p ‘

Yomd bl + 20 b = Y Dp g (2-1)

2! p! N S

1=0 :

Trong d6 ¢,; 1 = 0,1,.., p la hé 53 cia ham du béo, & la sai s6 du bio. Dura

vao day cin dw bdo gia tri y tai thoi diem (n4-1) voil =12,.., L. Du bao

gia tri y, lai thoi diém (t4-1) (véi t = n) c6 thé thuc hicn theo phuong phap
phan tich chudi Faylo -

_ W) A A R ALY
=Y, t+ly tor Y ot g et Y Y, (2-2)
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K
'Trong d6 yt( ‘ la c‘lao ham Dbé4c k tai théi diém t va bdt ¢ dao ham bac

I: ndo (Véi k=012 .. p) clia phuong trinh (2-2) déu c6 thé biéu dién biang
mot 16 hop tuyén tinh cua trung binh mi dén bac (p + 1), cAn xac dinh trung
binh mu ay,

(Jla tri trung binh mii bac m6t cua chudi y, 'céc dinh nhu sau:

It
Ji0
bt[ ](y) = Otz (1 —a) y, ., (2-3)

i=v

Trong d6 a 1 thong sO san biang 0 <Ta<C1. nothé hién ianh hudng ela cac
quan sit qua khir dén du bao. Néu « tién (0i 1, nghia la chi xét dén quan sat
sau cung. Néu « tién toi khong, nghia la xét dén anh huong cia moi quan saf
trong qua khu. ‘
Gia tri trung binh mit bac K ctia chudi y, duoc bigu dién theo bie [ — 1]
[£] ik D olk—1]
! _ i 9.
S, W=a)y d—aS_ . W (2-4)

i=o

Trong [13] Brown. R.G da phan tieh cong thitc truy chirng d¢ xiac dinh trung
hinh mit nhu sau: j

sty = aste= gy L —ay st ) (2-5)

Nhu \4_‘, xuiat phal ta cong thire truy chirng (2-3), 14l ca cac ddo ham trorg
¢ong thire (2-2) déw ¢6 thé nhan dwoe theo cac phuaong trinh:

J [1]
bt (yr) = ay, + (1 ——a),Sl__I(y)

L2} 2]
ST =ad Ty s —a) ST ()

(2-6)
o[n] [0 — 1] (] ‘
— ST =S (y) + (I —a)\S"_ ) ‘h/
Trong do St[k](y) la trung binh mi bae¢ K tai thoi diém . ‘%
2. Xac dinh eac gia trj caa he s6 mo hinh d\r— bso.
a) Bay gio ta xét moét mé hinh tuyén tinh ¢6 dang.
gr = a, + ail + ¢, (2-7)

peé xac dinh cac hé s6 clia phuwong trinh (2-7) ta dung cac dinh Iy co ban ciia
Brown R. G va Meyer R.F[13], nhan dugc mét hé théng phwong trinh bidn dién
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oo [ ., . 7 - 7 N i Y | 2
mor quan he gita gid tri cde hé s6 a,, «; voOi trung hinh mi Stm(y); S[ ](y)
nhr sau:

SP] (Y) = a, +
‘ o
. R (2-8)
\‘;2] (y) = a, + ._%(_I._;E)_Clz
&

e . . ) . N v
Giai he¢ thong phwong trinh trén, tim duge:

iy = .E.SEI] (y) — 91[2] (y)

— T — e
I

(2-9)

-~

o [1] [2]
a; :1—_OT [Sl () — St (y)

———

Nhu viy ham du bao lie nav sé ¢o dang
~ —~ ~

Y, ., =a + al (2-10)

va sai s6 du bao xac dinh theo cong thire

[}
"y’.‘+1:°€'\/(»—°"3 [1 +4 (=0 + 5(1 —a) + 2a(1-3a) 4 20l

J— a)
(12-1)
Trong dé g, 1a sai s6 trung binh binh phwong (hay do léch quan phuong) cua
§ !
sac quan sat trong qua kb
b) Biy gi¢ ta xét mo hinh bac hai:

1 2
yo=a, + of + Y a t° 4 et (2-12)
Twong tu nhir trén chiung ta lap mot hé thdng ba phuong trinh doc lap:
L A T A L)L Clol.) R
Lo 292
[ -~ M—a) ) —a (8- 2oy & (2-13
.\l (yy = d, = —— g + 2 a- )
' -~ 5 - - 3¢l — - . -~
(iiai he thong phuong trinh trén ching ta nhén duoc:
- . 2 <13 .
a, = 3 [5}” W) — st (y)] + sty
~ o 1] IR b : 3
- a’ [1] ocl2) 3[3]
a —'—m [St (Y)—2577 ) + 3, ¥)
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vd ham du bido c6 dang:

Y4 =+ al + 3 e | (2-15)
Sai s6 du bdo:
op e V2a © 302 4 302 2 O (2-16)
il

3. Xae dinh ditu ki¢n ban dau.

T cong thie (2-5)°G trén nhan thdy ring, muén xac dinh tha tuc san
biang can phli quy dinh dai lwong ban dau (diéu kién ban dau ky hiéu 1a Syy)).

biéu kién ban dau déi voi mo hinh (2-7) ¢o dang:

. 1 —
SEI] YY) = a, — ——2% q
a
: (2-17)
: 21—
S.[Q] (ll) = Uy — ‘&( 2) ay 3
¢ a
Twong tu diéu kién ban diu d6i véi mod hinh (2412) ¢6 dang:
: 1-— 1— 2 —
5([:](':/) = a, — * a; + ( arz g %) a
~
o 21 — — ) (3 —
S['](y) - 2(1 — &) ay + (1 —a) (2) 2a) a (2-18)
vl a o
1— 31 — {1 -3
o a 2a

Trong d6 cac hé s a,, ai, ctia phuong trinh (2-17) va a,, a;, a; cua phuong
trinh (2-18) duwoe xac dinh theo phwong phap binh phwong toi thiéu.

4. Xae dinh thong s6 san bing o t6i un

Khi xay dung toan ti du béo theo phuong phip san bing ham mi mot
vin dé quan trong cin quan tam la xic dinh thong sO sam biing t6i vu a. R&

rang 14 voi mdi gia tri « khic nhau thi két qud du bao s& khc nhau. O [12] de

nghi xac dinh gia tri o xudt phat tir khoang thoi gian sun bang va tinh theo

cong thuc sau:

o= 2 (2-19)

_m+1

Trong d6 m 14 sd quan sat duoc trong khoang san bing. Tw nhirng thio luan
trén day ta c6 thé thanh lap so do thudt toan cia phuong phap du biao theo
san bing ham mii nhu trén hinh '2-1,

Vi du 2-1. S& dung cac sb li¢u ¢ viduy trong [1].
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Diy quan sat gia tri dién ning theo thei gian dwoc ghi & bing 2-1.

Bang 2-1
So tha tu Nam L bién nang (MWh)
1 1959 140
2 1960 140
3 1961 150
1 1062 145
i 1963 170
6 1961 195
N 1965 200
3 1966 240
9 : 1067 245
10 1968 260
11 ‘ i 1969 270
1" 1970 275
13 1971 310
14 1972 s 350

Ham xu the dwoe mo o bang mo hinh sau:
A= 130.9 (1,076)L,
LLav logarit hai ve en:
. logA, = logl1309 + llogl,076.
Hayv c6 thé vict lai nhu san:
W=na,4 mt
Tim cac he soa, . a;. Két qua twoe: o, = Q,H?n‘\-a ay = 0,0319,
Do do: o= 21170 + 60,0319 ¢,

bé xav dung o hinh du bio theo phuong phap sin bang ham mi ta
ding cac cong thue (2-8), (2-9), (2-10). (2-11) va cong thic (2-17).

Truoe hél xbe dinh thong 0 san bdng :

)
> m+1
¢ day gia thiel Layv o = 11, do a6
w = A 0,133, |
" 41
Nac dinb dien kien han dan:
| — = - 1 —-0,1333
sty = a — gy = 2,1170 — === 10,0319 = 1,9096.
o a 0.1333
[2] 21 — a) " 2(1 = 0,1333) . -
S =a, - ——% g, = 21170 - 10,0319 = 1,70
o (y) = a WELE 53 1,7022.
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Chon nim 1959 lam gdc 1rng vo1 # = 0 va dién nﬁng quan sat lé 140 \IW
timh cae trumg bhinh mu Sl[]](y) J{(](i/). limi cac Lhong s6 woc luong ao. a; va
xac dinh ham dir bao:

ho=a, + ait.
Véi gy 1a gia lrl du bdo cua nam thi nhat (tac 14 ndm 1960) Sau do6 dua vao

cong thue lruy chung (2-5) xac dinh trung binh ma b[l](u) 9[ ](y) va fiép

theo xac dinh a(,. ar, tuong ung dé du bao cho ndam 1961, Ci tiép tue lam nhu
vay eho dén nim 1972 ching ta diwrge cace két qua ghi (rong bang 1 v&i cac he
s6 cua mo hinh du bao, gia tri dien nang dw biao va dd léch gitta gia tri thu¢
1€ voi gia tri du biao. Cu thé la:

Nam 1960 (t = 1). Ta cé

51[1](9) = aS,[°]f!/) + el — a)ﬁ([,]]w)

Trong do 5[10](!1) [a dién nang quan sal chon lam goc Lue la 140 MWh, Vay:

S{l]‘m = 0,133 . 2, 1461 + (1 — 0.13533) . 1,9096 = 1,9411

2]
st as!']

(y) = (y) + (1 — a)SLzJ(y)g

= 0,1333 . 1.9411 4 (1 — 0,1333) . 1,7022 = 1,7340,
(vi y, =140 nén logy, = 2,1461 = SE]](y) )
Xac dinh cac thong s6 woc lirong:

~~

2, = 25ty — sPly) = 2 nannn - 17300 = 21482,

~ a [J1] 12) 0,1333 |
= Sy — Sy | = /222 11,9111 — 1,7340] = 0,0319.
ar=— [ v W | = e | ] = 0,0319

Ham dir bao dién nang cho nam 1960 co dung:
J, = a, + ait = 2, 1482 40,0319, thay t = 1
7y = 21482 40,0319 . 1 = 2,1801, |
Vay dién nang nam 1960 tinh theo mo hinh dw bao s la:
Ay = colog(2,1801) = 151 4MWh.
Nam 1961. Ta céo:

sty = asldy) + @ — o sty
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Trong a4 S:[;’](y) chinh 1a dién n4ng quan sat nim 1060, véStgo](y) = 2,1461.
S gy = 01335 21461 4 (1 = 0,1333). 19411 = 19683
sy = oI gy 4+ (1 - 2y s12 () 20,3333 . 1,9683 4+ (1-0,1333). 1.7340 = 1.7651.

Théng sé u6ce lugng:

Ty = 25%‘] (y) — ng] () = 2.1.9683 — 17651 = 217153

~1

s\

a [cl1] 2] 0,1333 o S ”
a =2 [|slg -5 = 0383y o683~ 1,7651 ] = 0,0312
! 1_&[z W= (y)] 1= o133 o]

Ham du bao cho ndm 1961 ¢o dang:

T = y+ @l = 2,1715 4 0,0312.1 = 2,2027.
: /
Vay dién nang nam 1961 tinh theo mo hinh dir bao s¢& la:
Ay = 1395 MWh.
-~ Niam 1862. Ta co:
SE ) (y) = aS_[,,’o] () + (1 —a) S,[,1] o

Trong do S:[;)] (y) la dién nang qua'n §z’1t nam 1961 va .‘»'_,[f’] (y) = 2.1761.
S ) = 0,1333. 21761 4+ (1 — 0.1333). 19683 = 1.90:6.
s =os g1 —a) s120 () =0,1333.1,9050 + (1~ 0,1333) . 1,7631 = 17038,

Xac dinh thong s6 uoce luong:

a,=25M ) — 12 gy = 2. 1,9959 — 17938 = 21960

~ o [o[l] 2] 0,1333 . |
- sty — 8! = — % 11,9959 — 1, = 0,0307.
a= d[ 50 () =S () | = e 1199 1,7958 | = 0.0307

Hamn dy bao cho nam 1962 c6 dang

. 5

Y= @4 af = 21960 + 0,0307 1 = 2,2287
Vay dién ning nam 1962 tinh theo ma hinh dir bao sé la:
A = 1738 MWh.
Tiép tuc tinh nhw vay cho dén ndm cudn cha diy théng ké (1972)

Bdng 2-2. Két qu*éi linh toan dién nidng céc nam theo phuong phap, san
bing ham mi.
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Bing 2-2

\ ~ - Pitn fing | Dien namg | P4 chénh
Nam SI'](V) S[Q](v) an 8] tinh toan | quan sat léch
v vt (MWh) | (MWh) | (MWh)
1960 1.9411 1,7310 2,148 71,0319 151.1 140 —11,4
196! 1.9653 17651 2,1715 0.0312 159.5 1507 - 95
1942 1,9959 1,7938 2,1960 0,0307 168.6 145 —23,5
1083 2.0179 1,8253 2,2105 0,0296 173,8 170 - 3.8
1964 2.0462 1,8564 2,2378 0,0201 185,0 195 10,0
1965 2.0786 1,8843 2.2720 10,0208 200,8 200 - 0.8
1956 2,10R2 1.9141 2.2023 0,0208 2149 210 25.1
1967 2,00 1.9447 2.3430 N.0307 237.0 25 8,0
196N 2.1768 1,9755 2,3781 0,0307 256.5 26t 3.5
1969 2,2085 2,005 14106 0,0301 276.5 270 —6,0
1970 2,238 2,037 21302 0,0309 295;2 270 - 20,2
1971 2,260 20670 Y623 0.h303 310.9. 310 - 0,9
1972 2,2050 2,0978 2,1922 {1 0303 RN A0 16,9

Bay gier chung ta xac dinh gia tri dy bao dién nang hr num 1973 dén nam

1980, Cimg lun twong ty nhu trén chang ta tinh duoc dai lnong frung hinh ma

nam 1973 la: SH] () = 2,3252 va SE](g’) = 2,1280, cac thong so woe lugng:

-

0 = '.-’,-')'344- a; = 0,0303. Sau diy xac dinh gia tri dien nang du bio nam 1973
la 357 MWh.

. . . . _ . . s 1 12
[iép theo lai tinh gia tri trung binh mi nam 1971 Ia SES] y): SES] )
tih a,. a; va gia tri dién ndng dir bao nam 1974.

Cac ket qua tinh toan duogc trinh bay trong buang

2 cot .

Bang 2-3. Dir bao nhu ciu 'dién ning Lr nam 1973 den 1980.

- Bann 2-3
Sai sb Khoang tin cay

. Du bao .

Nam dir bdo o . Cs
(MW (MW hY Giry han 1rén - Gidi han dudi

(MWh) (MWh)

1975 | a7 5,58 282,58 251,42

1971 A0 2,95 388,58 A6 2

1375 Hud LR EI 116,50 104,21

1976 139.,9 I B 16,14 133,39

1977 | {717 SR 178,52 161,88 ‘

1978 | 505,85 7.14 512,74 198,46

1979 | 36,1 7.46 513,86 528,94

1980 | 5746 7.79 582,39 h66,81
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Dya vao bidu thie (2-11) tinh sai 88 dy bao. Trwdc hé&t phai tinh sai s6
trung hinh binh phwrong (46 léch qudn phuong)

2 1 & - , - -
=Yl = 1_14 [I14240,5 4 23,57 4 3,82 4 102 4 0,82 4 25,1 + 82 4 3,5+
i=1

+ 6.5 420,22 4 0,9° + 16,97 ] = 166,465 MWh’
o, =V 166465 = 12,902 MWh.

Thay gia tri cua o, . = va lan luot thay

=1 (voi nam 1973); [ =2 (v6i nam |w

1974y v.v... vao cong thue (2-11) ching ta ,
sé xac dinh dwoc sai s6 dy bao ciha tung | SRR /
nam tir 1973 dén 1980. Cac két qua tinh
toan ghi trong bang 2-3 c6t 3. Sau cung
tinh duoc khoang tin céy cha gia tri du bao
cot 4 va 3. )

Hinh 2-27 dwéi day biéu dién gia trl
nhu cdu dién nidng tr nam 1959 dén nam
1972. gia tr1 du bdo nhu ciau dién ndng tu
nam 1973 dén 1980 va khoang tin cdy cla
no.

2-3. DPANH GIA SAI SO DU BAO TRUNG BiINH

Mot trong nhirng nhi¢m va quan trong
cua cong tac du biao la nang cao do chinh
xac trong tinh toan. Sai sé6 du bdo trung

binh co thé xem la mot chi tiéu veé tinh ¥ i Y f g 3
chinh xac clia dir bdo va dwoc tinh theo Hinh 9-9
cong thiare sau:

l -

st Y| Y= Yoo 2-20)
& Yo

=1

Trong do Yy la gia tri thiee cua dién n'éng theo thoi gian.
_;;M. la gia tr1 dién nang dir bao theo thai gian _

n la giai doan qua khu (n=1,2,..., N)
{ la giai doan duw bao (/ =N +1,V + 2., 7)

Nhu da biét do chinh'xiac du bdao phu thudc vao khoang thoi gian cna
thoi kv qua khir, ciing nhu phiy thude vao dé dai cla giai doan du bao. Vi vay
eo Lhé vav dung mo hinh dédc trung cho sy phu thuoc crﬁa sai sO dur bao trung
binbh vao hai théng so nla [: §

| o = f(n, ) ®-21)
Thi tuc d& xay dung moé hinh (2-21) dugce tién hanh nhu sau. Tat cad ehudi
thoi gian Ht = 1,2,...,,T) duoc chia ra hai phan:
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~ Phin thir nh&t: n phin tt (n = 1,2..N) gol 'la gxa: doan
qua khu.

— Phén thi hai: I phan tt (¢ =N +1, N + 2, ..,T) goi la giai doan
dy bao. ® -

Ddi véi giai doan n ching ta xay dyng md hinh du bio; gid thiét co
dang y. = a, + a;t. Dya vao md hinh nay xic dinh két qud du biao & giai
doan I. Néi khac di chung ta lién tuc A#t glé tri ¢ bing N+ 1, N4+ 1., T.
(tre s& thir ty niim cha giai doan dy b4o) vao mé hinh dur bdo trén va tét nhlén
s& nhan dugc mire dy bao cda chudi thoi gian & giai doau (.

Nhw vay gia tri thuc cha chudi ihéi gian ¢ giai doan [ la da biét va co
theé xac dinh duge dai lwvong sai s6 du bao trung binh & giai doan dy. Néu giaj
doan qua khir ting lén mot don vi thoi gian tée (N + 1) thi giai doan du bao
sé giam di mot don vi. M6 hinh-du bao lai dwge xay dung véi chudi thoi gian
dai thém mét don vi (n+4 1) va theo mo hinh niy xac dinh két qua du bao &
giai doan d — 1) nghiala Ny 42, N+ 3, ...T. Sau cung xéc dinh dugc sai 56‘ du
bio trung binh.

Cac két qué tinh ¢é th® thanh lap bang, bao gém cac sé liu dé xay
dung mo hinh. sy phu thudc gita sai s6 du bao trung binh vao giai doan qua
khir va giai doan du bao.

S8 lidu dé x4y dung md hinh nhu bhing 2-4 sau:

Bdng 2-4
Sai sO du biéo bBai lugng cia giai doan bai luong cua giai doan
frung binh qua kho n du béo 1
W n: o (1,2..N) l: (N+1, N42..T)
€41 ,
Ry , | .
can n41; (1.2,.... N+ 1) I-1; (N+2, N+3,.., Ty .
_(1-p)
- n+p: (1,2,.... N+p) I=p: IN+p+1, Nyp+2,...,T)

Vidg 2-2. Van st dung cac sO liéu di¢n ndng quan sat & vi du 2-1.
Ta phéan thanh hai giai doan n = 7, Ll =7.Sau d6 Vérl két qua quan sat cua 7
80 hang dau (1959 dén 1963) ta giad thiét xiy duwng md hinh dang tuyén tmh

bac nhat:
y=a+ bt vc’rit:lz... 7)

Xac dinh cac hé s6 a,b theo phuong phap binh phuong cuc téu. Mé hinh nay

c6 dang:
y,= 118,573 + 11,071, ¢
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Lan luwot thay ¢t = 8,9,..., 14 va nhan dwoc sai 86 dir bae twong 441 hang nam
tr 1966 dén 1972 theo cdng thirc sau:
Yn+1 — Yt {00.
Ynti
va theo cong thirc (2-20) tim duoc sai s6 du bdo trung binh d6i véi khodng

thoi gian xét. Sai sé du bio twong déi va sai s@ duw bdo trung binh ghi trong
bing 2.5 cot 4.

Néu ting quan sat 1én 8 ndm (1959 — 1966) ta lai x4y dung dwoc md hinh
du bao khac:

8qp =

ye = 110,36 + 13,809¢.

(vol t =1,2,..8) va thyc hién phép ngoai suy & giai doan 1967 — 1972, Két qua
ching ta xac dinh dugc sai s6 dy bdo tuwong uoi va sai s du béo trung binb
(bang 2-5 c¢ot 5),

\

Bang 2-5
N4im t Dién Sai s6 tuong d6i cita qua khir va sai s§ twong dbi du bdo,
(;i;i) tinh theo phin trim
1 2 3 4 5 6 7
1839 1 140 - + 7,39 + 11,30 + 12,47 + 18,18
1960 2 140’ + 0,51 - 1,44 + 2,11 + 2.5
1961 3 150 — 1.19 - 1,19 - 1,02 - 0.86
1969 4 145 — 1251 14,20 — 14,51 14.60
1983 5 170 - 2,31 - 5,53 - 8.20 — 6.56
1964 6 195 + 5,12 + 091 — 0,02 - 0,48
1965 7 200 + 1,96 - 3,51 — 4,77 - 8,40
1966 3 240 + 13.69 + 7,98 +  6.61 + 5.96
1967 9 245 + 10,93 4+ 422 + 2,82 = + 1,80
+ . + 1,75
wes | 10 | 260 + 11,81 | 4,44 + 2,66
, + 10,98 + 2,86 + 0,89 - 0,12
1969 11 279
4+ 8,57 + 038 — 2,57 - 3.7
1070 12 275
+ 15,32 + 6,40 + 4,32 + 3,19
1971 13 310
+ 21,83 4 13,23 + [1,11 + 10,01
1972 14 350
-
— Saj 3 trung binh
qui Khi €q 439 576 5.50 5.31
- Saj s8 trung binh
dur hao Edb | 13,30 527 43¢ 435
| ,
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"Tm“ﬂ cOt (4), (5, (6) vA (7) chc gi4 tri trén 14 sai s8 twong adi clia qué
khtr, con cac gia trj duoi la sai «6 twong doi cha dy béo.

] Cac md hinh duw bao d6i voi cac giai doan quan sat khéc nhau cho trong
bang 2-6.

Bang 2-6
Giai doan qud kha Giai doan du bao | Cac phuong trinh cia md h\in}i
(nam) (nim) du bdo
1939 — 1985 (7 nam) 1966 — 1972 (7 nam) vi= 118, 573 + 11,0711
1959 — 1966 (8 nim) 1967 - 1972 (6 nim) yi = 110,36+ 13,8001
1959 — 1967 (9 nam) 1968 ~ 1972 (5 nim) sye= 108,03 + 14,5041
1959 — 1968 (10 nam) 1969 — 1972 (4 pam) ¢ vio=106.67 + 14,8781

Tur cac tht tuc tién hanh & trén chung ta rut ra dugc gic gia tri sai SO
dn bao trung binh vrng voi cie gia tri khiae nhau ena nova loghi trong bang 2-7.

Bung 2-
Sai s6 dir héo Fhed ginn Thin gian r]u’ héo
Irung binh €4p (%) qua kb (nam) 1 (nim)
13.30 v 7
53.27 Q 1 ,
4.31 a 5
4.24 10 1

—

Tir bang 2.7 ching.ta co the xay dung duge phuong trinh biéu dién méi
quan hé gifta sai s6 du bao trung hinh eq, Vao thoi gian quan sat n va thoi
gian du bao L Sau ddy tinh lwong quun gitra eqp VOi 1 va . Ro rang 1a khi s6
nam quan sat (n) ting ién thi sai so dy bao trung binh Edb giam xubng; nguoc
lai khi s6 ndm duw bio ({) tang (du bao cang xa) thi e tang,

Ké&t luan:

Stir dung phuong phap san bang haim mi dé du bao dién nidng la thich
hap va cho sai s6 nhd so voi cic todn tu diy bio khi chua san bang. S& di
nhu vay . vi & cac toan 1 dir bao khi chra san hang tat ca cac hé sd déu khong
A6i trong ca thoi gian qua khit cing nhu tuong lai. Con ddi voi phwong phap
san bang ham mu thi cac hé so ludon luon duwge hiéu chinh tung nidm cho thich
hop, nghia Ia mc hé s cua nam sav dwoce tinh Lt cac s6 liéu cia nam ngay trudc
no. Ngoai ra con xét dén mol véu té la: thong tin cla cac nim gan ndm du
bao cé anh huong lon so vai thong tin cha cac nam & xa vé qua khir.



Chwong ba

XAC DINH TOAN TU DUy BAO TOI UU TRONG
NANG LUQNG

3-1. CO SO TOAN HoC: ,

Trong cac chwong truéde chung ta d3d nghiln clru cdc phuong phap du
béo néi chung va phuong phdp san béing ham mii d& dw b4o nhu ciu dién nang.
O méi phuong phap cé thi dung mét hodc modt s6 toan L& dy bao khac nhau.
V&n dé dat ra la trong tap cdc toan t& dir bao 4y hdy tim mot té hop toan tir
du bio toi ru. )

Goi e; la do chénh léch gira gia tri thuc t€ quan sat dwoc y; va gia tri

du bao y,, chung ta co6:

e = Yi —;i. Trong d6i =1, 2, ..., n.

Xem e, la mot bién ngau nhién. Vdi n quan sit co:

-~

e =Y — Yy

-
€2 = Yo — Yg -

_—

€y, = Yp — Yn-

Tat nhién voi mét phuong phap du bao nhit dinh ching ta hoan toan
biét duoc . gia tri diu cua day trén. Mot du bao duogc goi la t6i un néu toan
ti du bao do thda min diéu kién phuong sai cua e; dat gia tri cue tiéu.

Bay gid by xét trwong hop tdng quat tr K toan t&r du b4o cé K két q;.lﬁ

du bio khéc nhau Y; v6i i =1, 2, ... k cua cing gia tn y. Pat phuong sai eda
to4an tt du bao i la var g;: ‘

N -~
. 2 . R 7
Vare, = @, vOi e =y ~ Y,
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- Lo ) ’ \—’.
Trong d¢ y 1a gia tri quan sat dwge theo thai gian va Y, la k&t qua du bao

theo phuong phip thiri. Goi Y 13 mo( t8 hop céc du bao ¥y, Va,..., ¥y tire la ddl:

(-1
véi Sa =1

¥ duoc goi la 16i wru néu noé théa man didu kién (3-1) déng thoi néu var dat

gia tri nhé nhit (trong d6 e = y ~Y). Cac két qua vé mit toan h(_)vcdé ching
minh dwege nhu sau [3]:

Né&u dit ry; 1a hé s tuong quan gitra hai dai lugng ngau nhién e; va ¢,
nghia la:

ry = cov (e, €) voi { = j (3-8)
agi. 0j

trong d6 cov(e;, ;) la mOomen tuong quan gilra e; va e,.
bat: = (a1a9 ... ov.;\-)T (3-3)

Tromg d6 T la toan tr chuyén vi cia ma tran va dét:

W
| ( o) 00 OOk
V = | Qa9 O, 020K gk
(3-4)
P
\ OkT1f'K) TrTolky g
K /
thi : Vare = a' .V . 4 (3-5)

Mal khac néu: V' la mot ma tran xic dinh duong

B la ot ma tran ¢l c6' K hang va cac phan (& la phing sé

1 tiee la:
B=@q 1 1...1H)" (3-6)
b = B'V-'B 3-7)
va néu dat:
a=V-'B b= (3-8)

thi toan tir du bao 16i wu c6 dang:

V=23 a ¥, (3-9)
i=1

K."\/\



trong do o, i = 1,2,.... N I ahog phan 10 cda ma tran ol «, xac dinh theo
(3-8):

Sau day khio sat trirong hop K =2 va K = 3,

1) Ap dyng d6i v6i truong hop ¢6 2 todn tk du béo Y. Y., c6 cac phuong

281 tuong ung o, u‘,2, va hé sd luong quan giita hai todn it la rp.

RO rang ma tran cOl b la:

4 r
ag (1Yo SV NS
v = 1 t i 1 / (3-11)
e ST T GZ_;
Tw (3-11) ta ¢co6:
1 — T2
v ot (1=rfy) e (1= 13,) (3-12)
— Iy ]
‘U;Ug(l - rii) Ug(l —‘r;z)
l ¢
b= 1) V- (1 ) (3-13)
2 2
o, + 0, — 2ry, g1.9;
= - 5 5 5 (3-14)
o o, 02( 1 - rl?)

a0 9
| . a0y (1 =iy ,
va h-t = (3-19)

) 5
+ 0, — 2r. 0,62

7,

Vay 2 = V=l b=, thay viao day glatricua (3-10), (3-12), (3-15) s8 cho két qua sau :

2

0'2-— Fi2 01 09
2 2 PR

—~ oy G, + 0, = 2ry 0,0,
:( )z (3-16)
a2 2 )

Ul ~ o 01 Ty

2 2
‘ Gl + 62 My 0 @4 1




2
Rd3 rang la Y'a, =1 va dam bao t6 hop 16i thi phai théa man diéu kién:

i=1

0,0, % 0.va

12

<h=mnl? 2

o
(o, g

- -~ ~~
2) B6i voi truong hop ¢d 3 toan Lt du bao Yy, Y., ¥V, va cac phuong sai

‘)

') 0.
tuong ung ¢. 0, o, Twong tu nhu trén chang ta co:

To

1| rsres = I
A 0,0;

ryaly — 'z
0103

Trong do:

Vay:

B=q( 1 ])T

ryaraey — s

0162

1 — I'ts

2
)

rypriz — Iy

o

g.03

1 Iyn
sy I'sqy

b=¢11)v!

Mol — 1‘13\
0103

I'yely — T32
L0 0 o 1

9
1—rp,

Thay gid tri t (3+18) va (3-1Y) vao (3-20) sé tiam ra b,

|

2 SRR
b= ——— [2010’2 g, (rsra; — ryp) 4- 30102 (Ir'iarqs — ry)

2
A.o‘l' ag

[N}

[N ]
[N

9 2 22 2 22
+ 20, 0203 (I'al'y3 — Ty3) + 0, 0, (1 - ry,) + 0,0, (1 — Tlo)

+ 0] og (1 — r;3) ].
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Do d('):b'"lnzA_o'Qq L 4

2
| : [ 2070:05 (ralg — o)

| Sl
[ ]

2

I o.0; (s — I'yy)

2
+ 2e,0, 0, (I — yy) + 2 @

2 2 2 2 2 2 2 2 R 3.22)
+010'2(.1—r12)+alo“(]—13)-+o,_)65,] (=g ¢ '
/ ’
Cudi cung tinh duwoc:
a=V-1B b1t
: - \
{ 1~ I, Iisitos — ' rialag — I'g
2 + T
\ ! U] o,a. 0,03
-
o _ l 9
~ —~ I'y3re3 — Iy — I, I'ql'3 — I'a3
a= | e o= |0 o — Z"’ + (3- 28)
h A .0, q., 020
a_j -~
. 2
ol — I3 Faly — I 1 —r),
+ + .
\ 7,95 04T, a, )
~ . ’ Y \ . . -~ - -
Ta day quy déng mau sO va rut gon deé lim ra cac gia tri o), ag, o
A b-! " 9 ¥ _
a; = ; (1 — "23) 0203 + (rilog = ') 0103 + (Falyg — Tig) 0103 (3-24)
A.ao’ g,0; |
1 L J
~~ b—l “' : &=
e, = 3y (rares — rip) 0.03 + (1 - 1‘13)0102 + (Il = res) 0,02 [ (3-98)
A.awuo.; ’
-~ b‘] . 2
G- = ) (r12lgy — r13) @203 + (Mgls — 123) 9,03 + (1 —rop L (3"25)
A (710'20‘5

be dam bao diéu kién toan tu 61 wu trén, c¢hn théa man:
~

@1 020307 r)l<<1voii=kj;i.j=1 2,3 (3-27)
vaA>0
3..2. AP DUNG.
Vi du 3-1. Theo Lhong ke tong ticu thu didn ning va tha nhap kinh té

qudc dan cha moét dia phuong duge trinh bay trong bang 3-1 sau.
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Bang 3-1

, Tdng thu nhip
§6 Nim . Di¢n ning kinh te quéc dan®
the (o tieu thy (Mwh) (10°  dong)
1 1959 - 140 335 2
2 1960 \ 140 345
4 - 1961 ) 130 380
4 (1962 145 385
5 - 1963 170 120
b 1961 195 140
7 1667 200 455
8 1966 240 490
Y 1967 245 530
10 1068 2060 535
11 1969 270 555
12 1970 275 590
13 197! 310 605
14 1672 350 620

k)

Theo [1] chiing ta xay dung hai toan tir du bao Y,, ¥y, Trong d6 ¥, la
toan tk du bao biéu thi mdi quan hé giira dién ning tiéu thu va t6ng thu nhap-
kinh té qudc dan.

. Y, = —93,973 + 0,663 . 10-°z,

I'reng d6 x; la tdng thu nhap kinh té qudec dan nidm (hit i. Muén biét tdng
didu niang can thi€t nam 1980 phdi lap toan t& du bao phy, bigu thi m6i
quan hé gitra thu nhap kinh t§ qudc dan va thoi gian (chon 1959 lam g6c tuong
wng véit = 0). Dung phuwoeng phap binh quan t6i thiéu tim duogc duong hoi
.quy o6 dang:
X, = 332,7 10° (1.033)".
N . w /
bfn mam 1980 tuc ! = 21 n&m, tong thu nhép\klnh té qude dan du bio sé la:
X, = 978 .10° dong

Tw ddv tim dwoc nhu cau dién niang nam 1980 cua toan tir du bao Y, la:

~~

( Y. = 550 MW},
Ngoai ra lap toan tir du bao Yh theo \phlmng phap ngoai suy ham ma:
Y, = Y.C

trong d6 Y, 1a dién ning cla ndm chon lim gd&c. C 12 hé s6 bing (1 + a) véi
l1a d6 ting phat Lrién binh quéin hdng nim. Dua vao phuong phap binh quéin
cuc tidu tim duoc:

Y\ = 130.9 (1,076)".
Va say ra nhu cau dién ning du b4o ndm 1980 la:

Yy == 612 MWh,

A2



Bay gid xdc dinh to4n t& 16 hop duw biao téi wu uho cac dir hio ¥V, Y, Nae
dinh phuong sai cha toan Lt du bio u:

n
qi =D((Y,) = EY -Y,)? = E (Yi = Yia)? pyia)
i—1
Trong d6 ¥, 1a gi4 tri dién ning quan sit duoc tung nim, ¥, la di¢n niing tinh
theo dudng hdiquy clia phuang phdp du bama, p(yi,) 14 xdc suft suit bién

su kién y,.. & day pyi.) = L n la s6 nim quan sat trong qua khu.
A]

K&t qua tinh toan duoc:

o’ = _1321_ 1832,639 = 130.9 (MWh)~

Do léch quin phuong: o, = 11,44 MWh.

Tuong tu tinh duge phuong sai cta toan tr dur hao b:
\

: % . 155898 = 111,35 (MWh]?

va do léch quan phuong: ¢, = 10,55 MWh.

2
ay

Tinh gia tri:

h = min

= min {1,08: 0,82} = 0,92

T oh , ; 11.44 10.55
— —3} = fmn 4 - ,
{ 10,55 11,44

Hé so twong quan gita hai toan t& du bao - va b la:

o 0,
@

n

S, -V, — Y S —
ron = eOV(sa, @) 1 =1 -1 100,21 7 — = 0,41
. ; o 14 1144.10,55

Rd rang | rap | = 0,41 < h = 0,92,

Tinh cac h:‘_e sd o/t:. &\b theo cong thuc (3-16)

2
3 Op T T 10,55 — 041 11.11.10,55 .
Xy == B == > — - L—I-:“‘ ) '
o’ + ot — 2rpoag, - LA 1055 - 0412 141055
02 rap@a.0y 1442 _ 0 ;
— I'gp T, 444 , ,4 . , 3 -
o a _ 11, A1.11,44.10,55 oshss

. 2 2 : [
ol 4’ — 2noi 11,447 110,557 — 2. 0,41 11,14 . 10,55

2 ) . . A n ~
Thoa min diéu kién > a; = 1.

i=1

Nhu vay theo toan tir du béo t6i wu cé gia tri dién na&ng:

Y = o Yy =a, ¥p = 0,4317.550 + 0,5683.612 = 585.234 MWh.
L 3

I
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Ldy tri s6 quy tron 1a 585! MWL, Nghia la di¢n ning du bao dén nidm 1980 1a
385 MWh, Qua k&t qua tinh Loan [hiy rdng troug so léch vé phia toan tw du
bio Yy, tirc Ia xac dinh nhu cdu dién ning dén nim 1980 theo phuong phap
ngo:ul suy ham mi dat gid tri gin v6i toan t du bao téi wvu hon so vé&i toan
ti du bdo theo twong quan kinh & ﬁ.,

Vi dy 3-2. Cac gia tri dién nang tiéu thu, gia tri sin luong cong nghiép va
gi4 tri téng sdn lwong kinh t¢ qugc dan & mot diu phuwong ght dugce trong bang
3-2 duéi dav. Hav du bao nhu cin dien nang cho dia phweong dé6 dén nim 1980
va 1985,

Bang 3-2
) Gid trisdn l_Lf('l]g Gi4 tritébng san lugng
Nam Pién nang (10”) kWh cong nghigp kinh 1& (16% dong)
(10Y dong)
1970 7,31 85 315,2
1971 11,45 88,2 ‘ 350.1
1472 14,25 91 369.5
1973 16,25 100,2 391,9
1974 19,40 129,3 425
1975 24,98 152,2 457,3
1976 34,97 177,5 525,56
- .

Trong vi du nay chung ta sé xay dung 3 toan t&tr du b4o va trén co sé x}é xay
dung toan tir du bao 61 uu.

1) Tru6e hét chang ta gia thiét xay dwng mo hinh du bao 1980 va 1985 -
L0 dang béc hai:

Y =at* + bt + c.
Trong do y, la dién nang & nam thur t.
[ la nam can du béo
u, b, ¢ la cac hé so. ]
Duang phuong phap binh phuong cuc liéu sé xic dinh duoc cic hé s6 a, b, c.
a=05133; b= —023; =35 |
Vay mo hinh du bao sé la e
S oyo= 054331 — 0.2 + 8.5,
J'i day chiang tu zde dinh duge do léch gitra gia tridién ndng du bao va dién
nang quan sat, sau do tinh do léch quan phuong:
a; = 1,398 10°kWh. ,

2) X4y dung md hinh dur bdo dang tuyén tinh b4e nhil, bidu di&n méi

guan hé gitra dién ning tiéu thu va gia tri san lugng cong nghiép:
Yo = @ + 01
Dua vao phuong phap binh phuong cuc tigu 8 um o, by:
KWh

a, = 0,271 - ; by = — 139 (10°KWih)
dong
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Vav moé hinh dy bao c6 dang‘:‘
yo= [0.271r - 13,9] 10*kWh
Trong a6 x la gia tri san luong cOng nghi¢p hang nan. Pé xac dinh gia
tri dién néng tiéu thu nim 1980 va 1985, ching ta phii x8y dung mo hinh phu
bi€u dién mdéi quan h¢ gitin gia tri san luong cong nghiép (heo thoi gian. Mo
hinh nay c6 dang sau:
rvw=z,(1 4+ )= l‘oC;. -
Trong do xy la gia tri san luong cong nghiép clia nam thi 1.
X, la gia tri san lugng cong nghiép cha ndm chon lam goc
2 la hé s6 phat trién trung hinh hang nam
t.la s6 nim cin du bao.
Nac dinh x, va ¢, theo phwong phap binh phuong cue tigu:

xr, = 66,94.10° dong

Cy = 1,14
Vay T = 66,94 (1,14)'.10° dong.

Chung ta cang xac dinh duoc dé Jéch quan phuong:
o, = 2,154 . 10°k Wh,
3) Xay dyng mo hinh du bao dang tuyén tinh bac nhit, bicu dién maéi
quan hé g¢itra dién ning tiéu thu va gid tri san lwong kinh (é qudce déan:
Yo = azz + b
Trong do . la gia tr1 san luong kinh té quoe dan. @; va by xac dinh theo plivong
phwong phap binh phuong cye tiéu:
L= kKW , .
a, = O.lb40 (—k‘—h—)' b2 = — 48,5(]061{\\]]).
dong
M6 hinh du bao co dang:
in = [0.[6452 — 48,3]. 105k Wh)
Ta tinh toan do léch quan phuong e; = 2,338 . 10°% Wh.

Muon tinh nhu cau dién ning nam 1980 va 1985 chung ta phai ding phép

s . - . . 4 . N " o - oL . ... o

ngoal suy ham mu, bieu dien moi quan hé gitta gia tri San lugng kinh (¢ quéc
dan theo thoi gian:

Zy = 21+ o) = ZOC},.

Xac dinh Z, va C; theo phuong phap hinh phuong cuy tiéu:
= 282.1.10° dong
f

Z,
Cz '“(r)l.

Viay mo hinh nay cé dang:
Z, = 282,1 (1,091)" . 10° do6ng.

Cac két qua tinh toan dwoc ghi & cic bang 3-3 sau,
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Bing 3-3

VOl mo hinh dy bao iy = 0,5433!2 — 0,231 + 8,5 (10°xwh)

~~
-~ e = yi — yu
(10%k w 6
yi h) t y1i (10" kWh) (10°k Wh)
7,34 1 3.81 - 1,47
11,43 2 10,21 \ 1,22
14,25 3 12.7 1,55
16,81 4 16.27 0.53
194 5 20,93 - 1,33
24,08 6 26.68 - 1.70
34,97 .7 35,51 1,46
Voi mo hinh dg bao Y = (0,724 — 13,9] . 10°Wh
- 6 b ei = yi— Yzi
KW 0° kwh) i
yi (10 h) xi (16° déng) ya (1 (10° kKWh)
7.34 85 9.4 2,06
11.42 8.2 10,3 1,13
14.26 a1 11,1 3.15
16,81 100,2 14 2,81
1.4 129,3 20,6 -1,2
24.98 152,2 27,7 - 2,78
34,97 177.5 34.4 n,37
Voi mo hinh dw bsoyz: =.0,16457 — 48.,3] . 10 "kWh
- (10 kWh) -2 (10° dé Sai(10° KWh) e T Y Ys
vi (107 k 2 ng) y3i (10° kWh)
7.34 315,2 4 3,34
11.43 330.1 9,2 2,23
14,25 369.5 12,7 1,45
16.81 391.9 16,2 0,61
19.4 125.4 21,7 -2,3
24,98 157,3 27,2 —2.28
34.97 525.5 38 - 3,03
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By gio xac dinh cdc hé s6 twong quan gifta cde todn tirdu bao ri, P, Fase

n o~ P
E Yo =+ Yi) (¥i — y 3i)
i=1 |

Ty — -——COV(I'—-G—B—)- - ..l_ I
g0y ? 010y
L L B TS
7% 1,398 2,33%
!l o~ -
E (Y — Va) ¥y — ¥V3) )
cov {e., ey) T =y -
Fogoe — = 2 = -
0203 It g,T;3
9
. 2388 = 0.462.
7.2,154.2,338
q -~ Py
E (Vi— ¥1) Q1 — Yai)
cov(e, €s) 1 i=1.
rg == —mmm——— == — | —
gy 0, n : a1 0
12,08

= — = 0,372
7.1,398.2, 154

Ki®m tra cac diéu kién dé co mo hinh du bé4o téi wu: (theo 3-27)
o,0:0. = 1,308 .2,154.2,338 0
Tyo. rgj;: r-23<]. N

] 0,572 0,152
0,572 1 0.462
0,152 0,462 1

A= =0,5168 >0

Theo cong thire (3-22) tinh duge b™' = 1,595 (106 kWh)?. Theo cong thie (3-24)

(3-25) (3-26) chiing ta tinh duwoc cdc gid tri /a\.;. t/\ Va aq:

-

a; = 0,834
o = — 0,004
@ = 0.260.
Thoa mian diéu kién |
Yo =1
i=1

[t}

?: ai?x=21?1+22?2+;3ﬁ
i=1 /
= 0,834 ¥, — 0,094 Y, 4 0,26 ¥,



Trong 46 ¥y =[0,5433° — 0,231 + 8,57, 10°kWh,

Vo=1[-139 + 0,274x | 10° kWh

Yi=1[ - 4834 0,1645 2] 10° kWh

Tu day chung ta tinh gia tri dién nang du bao 1980 va 1985, Cac ket qua tinh
toan dueoc ghi trong bang 3-4.

Bang 3-4/
INamdu |~ i —~ — —~

bao | Yi(10°kWh)| Y2(10%kWh)| Ya(10"kWh) [ Y (10%kWh)
1977 41,43 38.6 44.7 42,5
1978 50,50 16,1 0.7 51,5
1979 60,53 54.2 607 61,2
1980 71,71 64.1 07 72,6 -
1081 84,17 75,1 N 84,8
1982 97,33 7.2 96 94.8
1983 111.7 102 109 111,73
1984 127.19 118.4 123.7 127.1
1985 143.9 137.2 - 139 143.2

Nhu vav dien nang duw bio dén nam 1980 La 72,610° KWh, va dén nam
1085 Ja 113,2. 10° kWh.

Két luan:

Qua két qua tinh toan tr dir bao tdi wu chung ta thdy ring trc_mg sd

léch mhiéu vé phia loan tu du bao Y, (vdi 2[ =0,834). Theo toan ta )/’\ nhu cau
di¢n ning dén ndm 1985 dugce v bao la 143,9.10° kWh. So sanh véi toap ta
du bao toi wn ¢iing nam do6 la 143,210 KW, thi sat s6 khoang 0,48%;. Nhwr
vay d& du bao nhu cau dien nang cho dia phyong tirén ching la c6 thé sir dung
mé hinh dyu bio dang pa-ra-bon:

Y= 0513312 = 0,25 + 8,5 (10"kWh).
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Chwong bén

]
©  SU DUNG MO HINH LY THUYET THONG TIN PANH GIA
TUONG QUAN TRONG DU BAO NHU CAU PIEN NANG

~

4-1. BINH NGHIA ENTROPI — PAC TRUNG DO BAT BINA

Kha nidng xuat hién cic bién ¢4 ngau nhién di tao ra do bt dinh thuong
gip khi tién hanh céac phép thit gin lién véi cac bi€n ¢6. Dién quan trong la
phai danh gia dinh lugng dd bat dinh cha cac phép thir khac nhau dé co “the
so sanh va tim bién phap gidm no.

Vi'du xét cac phép thir c6 k két cuc dong kha nang, nhu vay dé bat dinh
cia mdi phép thir dugc xac dinh boi sé k nay: néu v6i k=1 két qua phép
thir khong la ngdu nhién, thi voi k lon viéc tién doian két qua cua phép thir
tr&d nén rat kho khian. Nhu vay sé.do do bit dinh phu thuéc vio k ho#ic 13 mot
ham cta k. Khi k=1 ham s8 nay biing khong nghia Ia d¢ bit dinh eha phép
thir hoan toan khéng c6. Khi k ting lén ham sd nay ciing tdng theo.

Bay gio xét hai phép thir a va B ddc lap nhau (nghia l1a bat ky mot thong
tin nao vé két quid cta phép thir nay cing khong dnh hudng gi dén x4c suit
xuat hién ciac két cuc ctia phép thi kia). Gia thiét phép thlt a c6 k két cuc
dong khi nang, phép thit g c6 [ két cuc dong khd ning. Xét phép thir hgp «p.
Phép thir hcrp xf sé ¢6 do bat dinh l6n hon d6 bat dinh ctla phép thir a vi
ngoai do bét dinh ctia phép thit « con bd sung thém do bit dinh ciia phép thir .

Mot cach ty nhién ta thita nhin: d¢ bat dinh cta phép thir ap bing tong
do bit dinh dic trung cho céc phép tht a va B. RO rang phép thit af cé kl kdt
cuc dong kha ning (do su té hop k két cuc cla phép thit a v&i ! két cuc cua
phép tht ) nén d¢ bdt dinh 'cfla phép thir hop af c6 thé viét:

f.b=fd)+fd) ) (4-1)
Tw day thdy rdng nén liy logk l1am s do d6 bat dinh ctia phép thu co k két
cuc dong kha niing. (Vi logk.l=logk + logl). Khi k=1 thisd do nay bing
khong, va khi k ting thi s6 do nay ciing ting theo. )

Viée chon co sd ciia logarit khong quan trong vi khi chuyn tir mot he
logarit nay sang mot hé logant khac ching qua chi 1a viéc nhan ham s
f (k) = logk v&i mot hing s6. Trong k¥ thust ta thudng dung logarit co s¢ 2
(titc 1a it f (k) = logzk) nghia la 1dy s§ do d0 bat dinh clia phép thir ¢6 hai kit
(cuc ddng kha ning lam don vi bt dinh. P6 1a don vi nhj phan hay la mét bit.
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i\'goa‘li racon dung hé logarit 1hap phin nglia la Jay dé bit dinb cua
phép thir ¢ 10 két cuc dong kha nang lam don vi do dé bat dinh. Do la don
. a v 2 o - . A . % 1
vi thap phan,’n6 bing khoang 3 —;— don vi nhi phan (vx log; 10~ 3,32 = 3 ?) .
Ddi véi phép thit ¢6 k két cuc ddéng kha ning, ta cd bing xac sufl,
nhuw sau: ,

Kétcye phépthir| A1 | As A3 Ak ’
1 1 1 1
Xac suft o e T -
ac su k Kk k k

. X: 1w ) .l s e 4 me 4 N
Trong do mdi két cuc riéng biét (06 xac suit la —]1\-) ¢6 do bat dinh bang:

1 1 1
— lo k= - — lO —_
P PR
Téng quat déi vei phép thir @ ¢6 bang xac sudt:
Két cuc phép |« Y -
thic Ay A2 | A3 ’ Ak /
Xéc suit P(AD) P(A2) P(A3) | .. P(Ak).

thi s6 do do bt dinh cia moi két cuc riéng biét la:
— P(A) logP(A)  (voil=1, 2. k)
va s6 do d bit dinh cfia phép thir  bing:

H(a) = — P (4 logP (A) — P (Ay) log P(4;) —
P (A4;) logP(A3) — ... — P(Ay) logP(A,) (4-2)

H(a) duge goi 1a Entropi cia phép thir a. Nhu vay Entropi la s6 do do bit dinh.

Nam 1928 mot k¥ su thong tin nguwdi My 1a E. R.Hartley da budc dau
néu ra khai ni¢m vé Entropi. Hartley dé nghi liy s6 logk dic trung cho dé
bat dinh cha phép thir ¢6 k két cuc khac nhau. Véi sé do nay s& khong phéﬁ
bi¢t dugce sy khée nhau vé dic tinh cha cac két cuc trong phép thir. Hartley
cho ring su khac nhau gitra cac két cuc riéng biét 1a do céc yéu t6 tam ly
quyét dinh va do d6 cdc nha toan hoc ciing nhu ciac nha lam céng tac k¥ thuat
khong can quan tam dén. :

Sau nay Shannon di chi ra cac quan diém sai lam cfia Hartley va dé
nghi 14y dai lugng H(e) & biéu thire (4-2) goi 1a Entropi. Nghia la ta phai gan
cho mdi két cuc 4; cia phép thir « mot dd bit dinh 1a —logP (4;). Sau d6 lay
gia tri trung binh d¢ bt dinh cla cac kél cye riéng tire 13 gia tri trung binh ciia
bién ¢4 nglu nhién — logP (4)); —log P (4y); ... —log P (4)) vai cac xac suit
twong tng P (Ay), P(A3), ..., P(Ay): Gia tri trung binh nay chiln'h 1a Entropi H(o).
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(
4-2. pXc TINH cUA ENTROPI
/

1) Entropi 1a mot dai lugng khong thé nhan gia tri am, noi cach khic
Entropi Ia mét dai lwong luén ludon duong hoic bing khong:

H(@) >0

Vi ludén ludn c6 didu kien 0 < P(4) <1 nén logP(A) khong thé la s6 duong
duoc, nhu vay - P(A) logP(A) khong thé 14 mot s6 am dwge.

2) Entropi H(a) cua phép thit o bing khong chi trong trudng hop mét
trong cac xac suft P(4)), P(A;), .., P(Ay) bing 1, con ciac xdc suit cla 1dt cd
cdc A; con lai déu bing khong. Vi P(A4,) + P(4)) + ... + P(4,) = 1

H(z) = 0 khi P(4y) = 1 va P4, =
1(2) i P(AY l‘dI—(A')i#:k 0

3) Entrdopi H(a) s& dat gia tri cuc dai khi:

! \ P(Al) = P(Ag) = .. = P(Ak) = }L

Vidy 4-1. Xét mot phép thir « c6 hai két cuc 4;, A, vOi cdc xac sudt
tuong 1tng P(4,), P(Az). chung ¢6 quy luat phan b6 x4c suiat nhu sau:
P(A1) 4 P(4) =1
Hay la P(A3) = 1 — P(Ay).
Entropi cha phép thir nay la:
H(a) = — P(A4;)logP(4,) — P(A3)logP(Ay) = — P(A) logP(4,) —
~ [1 = P(AD] log [1 — P(4))].

V& duong biéu dién cda H(a) theo
P(A) trén hinh 4-1,

Tir dwong bidu dién H(a) theo t ()
P4 la thiy: . /
H(x)=0khi P(A;)=0hodec'P(A)=1 08
va khi P(4)) =1 hoic P(4A;) =70. /
s 1
H(a) s& dat cue dai khi P(A4))= -~ 0,6

1

hoic P(Ay) = . Lic dy H(a)max = log2\ 04

NVAREEI

va néu dung Jogarit co s6 2 thi H(@)max =

= 1 bit.
Vi dy 4-2. C6 hai hop, mdi hop |
chtra 20 qua ciu, Hop thir nhdt chira 10 PR ey ey ra A(4)
qua cau tring, 5 qua cdu den, 5 qué cdu Quen hé gida Hi) véb p(A)
d%. Hop thir hai chira 8 qua cau tl'ing,
8 qua ciu den va 4 qud caw db. Tarmdi -~ -~ Hinh 4-1
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“QP lay ra mot qui cau. X¢l trong hai phép thir dé, két cye clia pliép thir nao
bit dinh hon. Xac sudl clia cAc phép thir nhu sau:
— Phép thir @, (14y qué cau tir hop thir nhit).

- Miu qui cliu dwgc 1y ra Trdng Pen Do
Xéc sudt 1 R 1
{2 4 4

— Phép thir a; (ldy qua ciu tr hop thir hai)

Miu qua cdu duoc Iy ra Tring ben | Do
Xdc suat i E 1
35 ] 3
Giai : . |
Entropi cia phép thir a;: (linh véi logarit thap phan)
1 1 1 1 1 | 1
H = —Jog —=— —log — = —log — =~ — .,
(o) 5 g 5 1 8 1 1 08 5 0,3010 +

+- 1? . 08020 20,4515 don vi thap phan.

Entropi cua phép thi ay:

2 2 2 2 1 1 ,
H(ay) = —?log%——- - log?—?log—g-.u:_,ojgm_,_ !

-+ —}—.0.6989 = 0,4581 don vi thap phan.
3

Nhu viy phép thit o, ¢6 dé bit dinh 16n hon so véi phép thi «:

Vi du 4-3. Gia sir qua nhiéu nam quan sat thoi tiét, nguoi ta biét ring
tai khu vic no xac sudt dé ngay 15 thang 6 c6 mua la 0,4 va khong mua la
0,6. Ciing tai khu vuc d6 xac sudt dé ngay 15 thing 11 ¢6 muwa la 0.8 va khong
mua la 0,2. Voi két qua quan sét nhur viy thi ngay nao lrong hai ngay noi
trén tai khu vuc dang xét duoc xem la dé du bao théi tiét hon. )

Giai: _ ”

Theo diéu kién bai toan ta co cac bing xac suit tirong tng sau:

Phép thir a; : (rng voi ngay 15 thang 6).

Cac k&t cuc cia chc phép thir Muva |Khong mua

Xéc sudt 04 | 0.6 o
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Phép thi «,: (itng vai ngay 15 thang 11)

Céac k&t cuc cua phép thié Mua |Khéng muwa

X4c suft ’ 0,8 0,2

Entropi cia phép fhit o, 14:
H(a)) = —0,4 log0,4 — 0,6 10g0,6 =~ 0,292
Entropi cia pﬁép thir a; la:
H(ay) = —0,8 log0,8 — 0,210g0,2 ~ 0,217,
Nhu viy Entropi cha phép thir a; 16n hon Entropi cta phép thit a2 nghia la

du bao thoi tiét ngay 15 thang 11 dé hon so voi dw bao thoi tiét ngay 19
thang 6.

4-3. ENTROPI PONC TEOI YA ENTROPI CO PIEU KIEN

Bﬁ)lr. gior ta xét hai phép thir &« va g ddc lap véi nhau, c6 cic xic sudl
nhu sau:

Phép thir a:

Céc k&t cuc ciia phép thi _Ay Az | ... Ax;
Xdc sudt P(Ay) | P(AD) |... ‘P(Ak)
Phép th B:
Cic két cyc cia phé;p thyu B1 ‘ By |[...| Bn
Xac sudt P(By | P(BD) |...| P(Ba)

_ Ehép thir hop af s& c6 kn ké&t cyc: 4By, AiBy, ..., AB.; AsBy, AB., ..,
A;By; ...i AuBy AiBg ..o AlBo. Trong do AiB; (v6ii _.1 k; j=1,n) la phép
thir a c6 k&t cuc Ay, con phép thir g c6 két cuc B, Do bit dinh clia phép thir af
16n hon 46 b4t dinh cira tu:ng phép thir a va g vi trong trubng hop nay ta pha:
thye hién ciing mét ldc cd hai-phép thi, ma mdi phép tht lai ¢6 thd c6 cac
két cuc khic nhau-hoan“todn do ngiu nhién. Trong traong hop cic phép thir
a, B d6C lap ta ¢6 bidu thic md ti Eatropi dong théi H(ep) nhu sau (chirng
minh cé thé xem’ 6' [7])

H(ap) =.H(a) +H) : | (4-3)
Bidu thtre (4 3) ebn gos lé quy the cdng Entrépi.
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Néu a vi B khong doc lip nhau ma gitta chung ¢6 sy rang lm'(‘,)cfthé*ng -
ké thi ta phai dung dén khai niém vé Entropi ¢6 diéu kién. Vi du nhu ta lay
lén tiép hai qui ciiu trong mét cai hop c6 chira hai qua cdu ¢6 mau khac nhau.
Goi @ va B 1a cac-phép tha liy qua ciu lan thir nhit va lan thi hai trong hop.
RO rang 1a sau khi thue hién phép thir  thi phép thi B s& khong c¢o do.bat
dinh ndo ci. Noi khiac di Entropi cia phép hgp ap chi bing Entropi cha phép
thit « ma khong biing tdng Entrdopi ctia phép thir a va p. ' :

O day sur dung xac sudl c6 diéu kién: | | %

P(Ai, B,) = P(A,) P (BJ/A;) vOol i = ‘1. 2, caey ]u', ] == ], 2, weng A1
Trong d6 P(Bj/Ai) la xac sudt c6 diéu ki¢n ctia bién co B; voi diéu kién A,
Ta di dén bitu thirc ctia Entropi. H(ap) trong truong hop giita a va g co
quan hé thdng keé.

H(ap) = H(a) + H(Bja) = H(P) + H(a/B) (4-4)

Trong d6 H(B/a) la Entropi cia phép thu B voi diéu kién khi phép thir a d3

dugc thuce hién. ' -

Entropi co diéu kién H(B/a) 1a mot s6 khong am. Néu tét cd cac xéc sudt
P(Ay), P(Ay). ..., P(Ay) déu khac khong thi H(B/a) = 0 khi va chi khi:

Luc dé:

sH(ap) = H(a)
Trong truong hop a va g doc lap {hi:

H(p/A) = HPB/A) = ... = H(B/AY) = H(P)
Vi vay:
H@p/x) = H(B).
Khi d6: -
‘ H(aB) = H(a) + H(®)

Ngoai ra thdy rdng -

Hp/a)y < HP) (4-5)
Tém lai két cuc cha phep thit B.duoc xac dinh hdi két cuc cha phép thir a.
Viéc thyc hig¢n phép thit a trude c6 the lam gidm d¢ bt dinh cha phép thir §
hogc truong hop dic biét khi phép thir & va g doc lap khéng lam thay ddi do
bit dinh cta B. No6i cach khac khi hai phép thit ¢c6 quan hé véi nhau thi nho
két cyc cita phép tha nay c6 thé lam gidm d¢ bt dinh cta phép thi kia. *

4-4. KHAI NIEM vE-LUoN{; THONG TIN.

Bit ky mét tin nao dén véi ngudj nhan dév mang hai noi.dung ré rat:
mét 1a do bat ngd cia tin, hai la y nghia cla tin, D so. sanh c4e tin véi nhau.
chingta c6 thé 14y mét trong hai hodc ca hai tinh chél trén d& lam thuéc do.
Luong théng tin cang 1on néu do bit ngd cda tin cang 16n. Khi:ta nhan duoc
mét tin ma ta d4 biét trudce thi nhu khong nhan duoc tin gi ¢a. Tron_g"éﬁc tigt
truée ching ta da xét Entropi H(B) ddc trung cho d6 bit dinh cda phép thir
B. Néu H(p) = 0 tirc la két qué cla phép thir d3 biét trudc. H(p) lon hay nhé
cling tirc la s nghi ngo d6i véi két qud c¢lia phép th& p nhiéu hay it.,
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Viéc-thyce hién trudc phép thit « s& lam giam d6 bit dinh chia phép thir
B, diéu dy thé hién nhu sau:
Entropi co diéu kién H(B/a) ctia phép thir g ludn ludn nhé hon hodc bang
Lintropi H(@) cta chinh phép thi B. Néu hai phép thtr a va B doc lap nhau thi:
, H(/a) = H(P).
Nghia la viéc thyc hién truée phép thit a khong lam gidm do bit dinh cta p.
Néu H(B/a) = 0 ¢6 nghia la k&t qud ctia phép thir « hoan toan xac dinh
Két qua cua phép thir B. Do dé hiéu sé
I(a, B) = H(B) — H(p/a) (4-6)
Goi la lugng thong tin vé phép thir g chira trong phép thi o hay goi la thong
tin vé g chira trong «, duge do bing hi¢u s6 dd bat dinh clia B trude vas sau
khi ti€n hanh a. Nhu, vay luong thong tin 1a mre do giam b4t dinh.
Bay gio xét thong tin twong ho gitta cdc phép thir @ va . Piéu nay c6
thé suy ra ti tiét trude, vi rdng ta da co:
H(a) + H(p/a) = H(P) + H(a/B).
Do dé6: I(a,-B) = H(B) — H(B/2) = H(a) — H(a/B) = I(B, o).
Day chinh la lwong thong tin twong hd cta hai phép thit a va g d6i véi nhau.
Doi khita con viét luong théng tin twong hé dudi dang cong thire sau:
! : I(a, By = H(a) + H(p) — H(x.p) (4-7)
Tir cac cong hire tinh lugng thong tin tvong ho & trén thiy ring: Thong tin
I[(a, B) 1a cuc dai va dung bing H(a) ciia phép thir @ trong va chi trong trudng
hop Entropi c6 diéu kién H(a/B) = 0. nghia la khi két qua ctia phép thi g hoan
toan xic dinh két qua clia phép thir . Mit khac néu H(a/B) + 0 thi c¢6 nghia
la luong thong tin I(a, ) nhé hon H(x) mot l'rong bing H(«/B). Va néu cac
phép tht a va'p doc lap (tie 1la H(a/B) = H(a) thi luong thong tin I(a, ) = 0,
nghia la biét o khong cho ta lugng thong tin nao vé p. ,

-

4.5. DANH CIA TUONG QUAN TRONG DU BAO NHU CAU DIEN NANG

1. Da: v&n de.

Khi xay dung dwong hoi quy gitra gia tri dién ning Y va cdac chi tiéu
kinh t& X, khac, mot diéu cin quan tam la phai danh gia hé s6 twong quan
gitra cac dai lugng ngau pnhién do. Trong thong ké toan hoc ngudi ta thuodng
dung ly lhuyet trong quan dé giai quyét van dé nay.

Gia sk co n s6 lidu théng ké cha ¥ 1a [gl,yz «on Yr} va cac s6 lieu.thdng
ké tuong ung cla X la fry, a3 ... .} thi hé s6 twong quan gitra Y va X xac
dinh nhu sau: '

n‘ . .. n o .,_ L.
=@r =)

i=1 i=l1
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n

. n
Trong do: Sy =Zugi=—n.x.y
=1 . =1

i

=@ Z z: —n.x?

i=1 i=1

n n " o
z(yi‘ )Zzz ylf—un.y‘
l=1 l::] »

e

x, y la giatri trung binh clia X va Y qua n quan sit.

Khi r = 41 thi gita ¥ va X ¢ su phu thudc nhau theo quan hé ham
tuyén tinh nghia 1a chung tuong quan rit chit, Khi Y va X la doe lap thong
ké thi r = 0, va khi 0 <<|{r| <1 thi gitra Y va X c¢6 tvong quan tuyén tinh! | r |
cang gan 1 thi mirc d¢ phuy thude gitra chung cang chit va | r | cang gan khong
thi muc d¢ phu thuée 1in nhau cang yéu. Nhu vayv hé s6 twong quan r cé thé
xem la mot chi tiu chat lwong ctia ham lya chon Y va X.

Sau khi tinh dwoc gia tri r ta tiép tuc phan tich théng ké theo bxéu
thiéce sau:

| = rYn — 2
T YI=Tr? ’

Pai luong ¢ 1a mot bién ngau nhién cé phan phoi Student véi (n — 2) bac tu do.
Vi du v6i do tin cay la 0,95 ta so sanh # va fy,e5(n — 2), trong do6 ts,05(n — 2) 1a
gia tri tra bang diém 5% cua phan phdéi Student (n — 2) bac tu do. Néu 1 < ty,;
thi gitra ¥ vd X khong cé tuong quan tuyén tinh.

R& rang la dung phuong phap twong quan & trén dé xét sy phu thude
l1an nhau gita cdc bién ngau nhién thi bi han ché vi cac nhuge diém sau:

a) Phuong phap tuong quan trén chi cho ta kha niing loai bd nhitng bién
ngiu nhién Xy ndo c6 tuong quan yéu d6i voi Y, chir khong c6 tac dung phat
hién dwoc ngodi tap gia tri X da »ét. con c¢o thém cac bién ngiu nhién nao c¢é
tuong quan chit voi Y. Ching han khi xav dung mo hinh dy bao nhu ciu dién
ning cho moét dia phuong ngodi cac bién ngau nhién xét nhu tong Lhu nhap
gi4 tri cong nghiép ‘cha dia phuong tong thu nhap kinh té€ quéc dan cua dia
phuong v.v..., thi c6 thé c6 mét s6 yéu t6 khac nira ciing c6 anh huong dén
viée xay dgng mé hinh du bao trén mna ta chua xét t6i nHu tong gia tri san
lugng néng nghiép, bay sy phat tri€n dan s6 hang nim cla dia phuwong v.v...

b) Phuong phap trén ciing co nhuoc didm la trong m bién ngau nhién 43
xét Xy, X2, ..., X c0 quan hé tuyén tinh voi Y thi phii dung bao nhiéu blen
trong m bi€n d6 la di va la nhitng bién nglu nhién rao.

c¢) Mit khac ciing nén chd y ring trong tap bién ngiu nhién X,, X,, ...
X,, c6 thd c6 nhitng bién ngiu nhién cé tvong quan tuyén tinh kha chit véi
nhau, do 46 khi 44 xet tuong quan gita ¥ va moét trong céc bign dé thi
su phu thugc gilta Y va ode bidn cdw lai c6 the gidm bét di, nén néu dung thu
tyc & trén 8@ loai bo céc bin mghu nhidn ¢6 tuong quan véu thi hidy qua chwa
chic da té6t .

~
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Vi vay trong viéc xay dung mé hinh du bao nhu ciu dién ning cin phai
danh gi4 twong quan gitra cac bién nglu nhién. V& goc do6 théng tin ta thiy
rdng mot muc tiéu co bin cha phuong phap duw .bio 14 khi cé thong tin vé cac
chi tiéu kinh t&€ thi cén c¢6 duge cwe dai thong tin vé chi tiéu dién ning, noi
cich kbac khi d6 do bdt dinh clia déi trgng 14 chi tiéu dién niing trd thanh cuc
tieu. Ngoai ra phuong phip thong tin cho phép bd sung thém nhitng quan sal
méi nhdim gidm dodat dinh chia d81 twong nghién cirw.

2. St dyng mo hinh ly thuyét thong tin dénh gia twong quan trong dy
bao nhu cau di¢n niing,

Trong cac phin trén ta da nghién c¢tru nhitng khai niém co bdn vé Entropi
Entropi dong thoi, Entropi cé diéu kién va-mot s6 khai niém veé 1y thuyét thong
tin. Goi Y 4 mét bién nglu nhién co thé 14y cac gia tri [y;, Yz, ..., Yo} v6icée

n
Xic sudt twong ang p(yy). pYa.... p(Ys). voi ¥ p(y) = 1 thi d¢ hét dinh clia ¥

i=L

dwoc ddc trung boi Entropi:
f
H(Y)= —Y p(y) logp(yy.
=1

Goi X 1a mot bi€n ngau nhién co6 cac gia tri fx,, 21, .., Tm} va céc xde sudt
twong 1ng la p(x;). p(x), ..., p(Tm). Goi p(x, y) 14 phan bb xac suit dong thoi
cia hai bién ngiu nhién X va Y, goi p(y/x) la phan phéi xac suit cé diéu kién
ctia Y khi di cho X. Vay Entropi c6 diéu kién la:

HY/X)= =Y Y pz, y) logp(y/x).
X Y

Lic 4y lugng thong tin trong hd gitra X va Y 1a:

IY, X) = HY) - HY/X),
né n6i lén lugng thong tin vé Y do X mang lai. Khi H(Y/X) = 0 thi I(Y, X),
dat gia tri cyc dai nghia la khi da biét X thi hoan toan biét duge Y,

'Néu c6 mot diy bién ngdu nhién Y, X+, X2, ..., X, thi xac dinh dwoc cac
Entropi va Entropi c6 diéu kién

e HY)= =Y p) logp (g’
HY/X) =~ ) Y p(x. y) logp (y/x) ‘1
N Y
H(Y/X, X = =3 ) ¥ p(y. 21 22) logp (y/x1, ).
Y X X2 \

HO Xy Xaon X)= =1 Y V... V0@, 21 250 n, 2,) X
- Y X5 X2 Xn. - -

X logp (y/xy.vy)



vit cic thong tin tuwong ho:

IY, Xy, Xp)=H(Y) —H(}Y /X, X)

I(Y’ AX!v e Y )—- H\ '-—M(Y/Xl. X'J, very Xn)

Gid st cho dung sai la g% thi véi mol tin méi X¢"nao d6 sé mang lai
cho ¥ mot thong tin mai tuonc trng. Tim mdi twong quan giira lwgng thong tin
do Xy dua lai so v&i thong tin toan phiin, néu:

1Y, X))
H(Y)
chit véi ddi twong Y, nghia 13 lugng tin vé Y do Xy dem lai khong diang ké.
Noi khac di day chinh la mot tiéu chuan loai bo cac twong quan khong chat
khi khao sat duong hoi quy tuyén tinh,

1(Y, Xy)
Y).

< e% thi tin X, khong nén dua vao vi n6 twong quan khong

Nguoc lai néu >e% thi c6 nghia la thong im vé Y do X, dem

lai 1a st dung dwoc va c6 thé x4y dung mdi twong quan théng ké gilta ¥ va Xy
Cudi cung xét truong hop cac théng tin vé ¥ do tap X; mang lai da da
mitc dO tin cay d6i voi viéc khao sat Y hay chua.
][(),) - 1()'5 le X29 [ERY X’n)

Néu % <ed

HY/X)
hay: ———-

H (Y)
mirc do tin,cay doéi voi Y. Trong truong hop ngugc lai can xét dira thém cac
chi tiéu khac vao dé giam d6 bit dinh HY).

< ¢% thi ¢6 nghia la cac thongtin vé ¥ do tap X; mang lai 0

Tha tuc lwa chon cac bién ngau nhién X, co tuong quan véi Y tién hanh
nhu sau: ‘

Trude hét tinh moi H(Y, X;); goi Xi; 12 bién ngau nhién co H(Y, Xi) >
>H(, X,). Tinh lién tiép cac luong thong tin bo sung vé Y do“cac X; (i)
dem lai them: I(Y, X,/ X,).

Goi Xj. 1a bien ngau nhién co:
Y, Xoo/X,) 0> I(Y, XiyXp))
Khi dé ta chon thém X;; va lai tiép tuc tinh thong tin bo sung:
Y, XX, X,

Cir lam nhu vay ta sé chon dwgc mot tap cac bién nglu nhién Xj, Xiy,...,
X,, it nhdt ma Y co6 phu thudéc manh nhit.

Néu I(Y, Xi) 16n hop dung sai, ma qua trinh khido sat da chon bién
ngau nhién X; dé nghién cttu, nhung gitra X; va Xy lai c6 lién hé thong ké kha
chit ché thi luvong thono tin b6 sung I(Y, XMY) sé rat be, do 46 co thé loai
bé duoc X, vi did xét X, roi.
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3. Ap dong

Vi du 4+4. Theo thong ke tong tiéu thu dién nidng va thu nhap kinh té
qudc dan cia mot dia phuong duge trinh bay trong bang 4-1 sau:

Bang 4-1
S6 tha | . Pién ning tiéu kTﬁ"géu"u;ha?
t thu y(MWh) toh 1€ qubc dan
: X (108d6ng)

1959 140 335
9 1960 140 345
3 1961 150 360
: 1962 145 365
5 1963 170 120
6 1964 195 140
7 1965 200 455
8 1966 - 240 490
9 1967 245 530
10 1968 260 535
1 1969 270 555
12 1970 275 590
1 1971 310 605
14 1972 350 620

Gia thiél ham hoi quy giira gia tri dién ning Y va tong thu nhap kinh (&
quéc dan x co dang tuyén tinh, nghia la ham dir bdo ¢6 dang:
= ax+ b.
Trong do6 a, b la cac hé s6 xac dmh theo phuong phap binh phuong cure licu,
Goi g; va x; la di¢n ning lieu thu va 1Ong thu nhap kinh t€ quéc din cta nim
tha i.
Tinh gia tri trung binh

n
Ly L 3090
g ==l =L = 220,713 MWh
n 14 i4
14
Yo, \
- 4= 16
T izt WO I o 6ie 108 MW
14 14

11 14 L
Y riy = Ej.r-yi ~nT y=1553.525 —
= -

— 14 x 474,642 . 220, 713 = 86890 . 10° MWh dong
14 14 0

"2 72— 3984.875 10'2 —

Yy = Yo —nz’= 3284-,870. 10
i=1 i=1

— 11(474,642)2. 10 = 130 . 884, hOb 10 [dong]?



Vay:

E x .
. | B | 6
poizt 86890107 663 10-» MWh/dang.
Iy 130 . 881,606 . 10" .
2 (@) _
i=1

a =9y —bx = 200,713 — 0,663.474,642 = — 93,973 MWh
v& ham du bao ¢6 dang sau (hay duong hbi quy gita y va x)
y = -- 93.973 + 0,663.10-° .

Lan lugt thay gia tri z; vao x 6‘c6ng thirc trén, ta dugc gia tri dién niang Y,
(cot 3 bang 4-2).

. 1.4 W’ A * A 4, ’ (B4 A
Tinh x4c sufit xuit hién cac bién ngiu nhién:

11
P = =n

11
Py = T

Tinh xac sudt c6 diéu kién p(yi/x;). Chung ta thdy ring do léch giira gia tri

thye t€ quan sat va gia tri ndm trén duong hoi quy la e; = y; — yi, khi ey — 0
thi ré rang p(y,/x;) = 1. T day c6 thé tinh x4c suit c6 diéu kién nhu sau:

piiz) =1 -1 gt
s
Cac két qua tinh toan duoc trinh bay trong bang 4-2.

Badng 4-2

'>2§ xi(10° yi (MWh) (&= ¥ “;:i lyi—yil plyi/xi)
= | dong) (MWh) ’;i

|
140 | 335 128,132 11,868 0,092 0,908
140 | 345 134,762 | 5,238 0,038 0,962
150 | 360 144,707 | 3.203 0,036 0,964
145 | 365 148,022 -~ 3,203 0.022 0.978
170 | 420 184,487 — 14,187 0,078 0.922
195 | 440 197,747 - 2,747 0,013 0,987
200 | 455 205,692 - 7,692 0,037 0,963
240 530 237,417 —12,417 0,048 0,952
260 | 538 260,732 - 0,732 0.002 0,998
270 555 273,992 -~ 3,992 0.014 0,996 -
275 | 590 297,197 ~ 2,197 0.007 0,993
810 | 605 507.142 2.858 0,009 0,991
350 | 620 317,087 32,913 0,103 0,897
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To day- tinh duge Eatropi H(X):

14

H(X) = - Y p(z)) logp(x:) = logl4 = 3,8165
i=1
14

HY)= ~ 2 p(y;) logp(y:) = logl4 = 3,8165
i=1

I
(Tinh theo logarit co s6 2).

Entropi c6 didu kién:
' oo |
HY(X) = =} ¥ px) ply/r) logpy/.x)

i=1i=1

Nhung do p(yi/r;) = 0 va p(xp) = L . nén la co
” i) n

¢
HY/X)= — — [p(y:/:v;) logp(yi/xy) + p(y2/x2) logp(yq/xTa) +

+ pYu/Try) logp (/) = — 11_4 [0.908 log 0,908 -+ 0,962log 0,962 + ... +

0,897 10g0,897] = 0,0734.
Lu¢ng tin twong hd gita ¥ va X la:
1Y, X) = H(Y) — H(Y/X) = 3.8165 — 0,0734 = 3,7431.
Gia thiét cho dung sai €% = 5%, xét twong quan gita ¥ va X

Iy, Xy 3,7431

H(Y) 3.8165
nghia 1a sy twong quan giira dién ndng tiéu thu va thu nhap kinh té qudc dan
la rdt chat. Va luong thong tin vé Y do cdc x; mang Iaila st dung dwoc trong
viéc tinh du bao nhu cau dién ning cho tuong lai.

— 0,98 > ¢ = 0,05

Sau cung chung ta tinh mirc dé tin cdy clia thong tin ¥ do cac x; mang lai:

HY) - IY, X;, Xo. .., X») _HE/X) 00734

H(Y) H(Y) 3,8165

nghia 12 bé thua ¢% =5%. Diéu 4y ching to ring lugng thong tin vé dién

ning tiéu thu Y do cac quan sat vé thu nhip kinh té quéc din X 1 dang tin
cay, vi khi biét v& c4c s6 li¢u X thi do bit dinh cha Y gidm gan hét,

= 0,019
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Chuong nim

DU BAO NHU CAU DPIEN NANG CO XET DEN
YEU TO MUA VA SONG MUA

5.1. DAT YAN D&

Mot trong nhirng bai toan quan trong ctia théng ké toan hoc la nghién
clru qua trinh thay doi cta cac hién tuong theo thoi gian. Bai toan nay duoc
gidi quyét nho sir thanh lap va phan tich chudi thoi gian. Trong viée phan tich
chudi thoi gian thi mia cling 1a mot van dé quan trong.

Chd mot chudi thoi gian g} voi cac s3 hang yi. g2, .. Yo d3 bidt. Tim
gia tri Yoy vOi l = 1 =T trong twong lai. Chudi {y] 1a mot chudi dong nghia
14 cac gia tri Y1, Y2, .., Yo thay d8i theo thoi gian. Quy luat thay d6iclia ehudi
¢6 thé mang tinh chit chu ky hay theo mét quy luat xac dinh nao do.

Mo hinh du bao ¢6 xét dén anh huéng cfia yéu t6 mua dwoc mo la
nhtr sau:

Uy = ,,’;x + D + g (5-1)

Trong d6 y, l1a gia tri ham dy bao tai thoi digm ¢
g. la ham xu thé (con goi la ham héi quy), d&c tyung cho xu thé co
ban ctia qua trinh ~
D, 1a thanh phan dao dong theo mua
g 14 cac dao dong ngiu nhién.

Ro rang la dao dong Dy xac dinh dwgc nho céc so ligu théng ké qua khir
n6 lam cho gia tri ctia y, thay d6i mot ciac tuan hoan. T4t nhién gia tri ctia do
léch & cac chu ky khidc nhau thi khong bing nhau. '

Xac dinh dao dong nglu nhién e madt cach chinh xac 1a mot vdn dé rit
phitc tap vi no chiu tac dong b&i nhiéu nguyén nhian ngiu nhién bén ngoai. Vi
vay céc gia tri & chi c6 th& dwoc danh gid bing phuong phap xdc suft thdngke.

Trong chwong nay ching ta s& nghién ciru phuong phap du bdo nhu ciu
dién ndng co xét dén dnh hudng cla yéu té mia va song mua. Cu the sé xét
phuong phap he sO va m@ hinh s6ng mua. Trong d6 phuong phdp hé so6 chi
cho ta biét anh hudng cta yéu td mua dén cic gia tri cha chudi thoi gian vé
mit dinh lwong, ma chua mo ti sy dao dong theo mia ctia chudi thoi gian.
Phwong phap mo hinh séng miua loi dung tinh chit dao dong tuén hoan cia
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3 F e N R R . “ N . . .t . - .
vac chuoi thoi gian ¢o ehita Lthanh phan mia, va duoc biéuw dien dudi dang ham
lvang giac. Vi vay phuong phap nay cho ta mot hinh danh vé sir dao clnn,q il

chu01 thoi gian c¢6 thanh phin mua.
>

5-2. DU BAO NHU CAU PIEN NANC KHUI XET PEN YEU TO MUA.

1. Cac phuong phap tinh he 86 mua.

Hé sé mua K la hé s6 ddc trung cho cwdong dod tac dong cta thanh phan
mua dén cac s6 hang cha chudi thoigian |y }. Thuong x4c dinh hé s6 mua phai
dira vao cac s liéu thdng ké tirng thang (hay lirng quy) trong vai nam (khoang
3, 4 nim). Hé s6 mua 1a dai lugng khong c¢6 ithi nguyén co thé 1on hon hay
nhé hon don vi.

Néu K > 1 chiung t6 cic duo dong theo miua c¢éd dnh hudng tich cuc dén
cac gia tri y; cia chuodi [y}, lam cho cic gia tri cia chudi thoi gian 1on lén.

Néu K << 1 thi anh hudng cta dao dong mua s nguoc lai. lam giim gia
tri ciia chudi thoi gian xét,

a) Tinh hé s6 mua theo phuwong phap trung binh s hoc. Gia st ¢6 mol
diy s6 liéu quan sat dién nidng hang thang cia moi niam lay,, y,, ..., Y. (Néu
diy quan sat theo quy thi ¢6 yr, yu, Yy, Yiv).

Hé s6 mua dugc tinh nhu sau:

Ko =2 100% G-
Y N
Trong 46 y; 14 gia tri dién nidng quan sat cua thang thir i
y la gia tri dién nidng trung binh c¢tia cac thaing trong mét nim:
{ ]
_ 1 i
y = ? (g1 + ya + ... Usy) . -(3-3)

Néu tinh hé¢ s6 mia theo quy fa ciing duoc:

Ky =L 1009 voi @ = L 1L 101 1V (5-1)
y
va:
— i .
y=7 (U + Yu —+ Y+ Yiv) (3-5)

Tdng quat néu ¢6 n s6 liéu quan sat thi:

Y
= gy + y2.+ et Ya _i=1 (5-6)
n n

n-1

Lt yet et o+ ey Z‘)J'
= = == .‘ - 5.7
g ; n—1 n—1 (0 ‘)




Vi oy 5-1. Dién nang tien thu trong cac hing cia mot ndm o mot ’xi
( ;

tighi¢p dugce ghi trong bing sau.

. Bdng §-1,
2 -
Thang vo2 134! 6.7 8§ | 9 In'll 12
Pién nang (MWh) 1345506071 65]63]75|71]62]45] 42
Gi4 tri dién néing trung binh thang:
I
N
L!Ii'
‘g: =1 —_ b9.3 — 7 r‘\,
12 12
Hé <6 mmuaa AGi v thing giéng:
| : - 1.3 }
K=Y 100y = =7 100 = 7ty
y 2,8
Hé s6 mua doi- voi thang hai:
. U2 4,5 9 ’
1\2 = — 100% = 100% =7gé V.V.
y 5,8
Két qui tinh hé s6 mua dwoc ghi & bang 5-2.
Badng 5-2
Thing | He sdmua % | Thing | H¢ s6 mda % /
1 74 7 109
2 8 8 129
3 88 9 122
4 103 10 107
5 122 ‘ 1 78
B 112 12 72

Né&u s0 liéu dién nidng quan sat la nhiéu ndm:

1 1 t 1
oo Yy Yy Uy

9 2 5. 2
Yy Yy Yy YU

m m m'” m
Yyr Uy Yyt Yy

Trong dé6 yi", y;"...., yl'g. 1a dién ning quan sit cha thang 1,2,..., 12 & n&m thi

m thi hé s6 mua ddi véi ting thang duge x4c dinh nhu sau:

Ki = —S_y;_L 1009

b4

(5-8)
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Trong 46 y,'1a gi4 trj trung binh ~da ting thang sau mi ndm
S T R

m gz

Y la gia tri trung binh chung eha thang sau m nim

_ B
-1 (5-10)

12 i= . '
N&u cic s6 liéu quan sat la ting quy trong m nam thi hé s§ mua d6i véi tung
quy ciing xac.dinh tuong tu

Ko =-2° 100% véi« = 1,10, [ 1V (5-11)

Trong d6 y; 1a gia tri trung binh cla tung quy sau m nam, va Y la gia tri
trung binh chung cta quy sau m nam:

4
Y = %2 ™ (5-12)

Vi du 5-2. Dién ndng tiéu thu cta modt xi nghiép quan sat dugc trong 3
nam nhu sau: '

Bdng 5-3
Di¢n nang tidu thy ling ndm (MWh)
He sé mva
Thang - =
1 1073 Gid trj trung (yi: YD x 1004
971 1972 973 binh 3 nim

(1) 2) (3) (4) (%) (6)

g 4.4 4,2 1.3 43 7

2 4,3 : 4,1 4,5 - 4.3 77

3 1,5 4,2 5,1 4.6 32

4 6,2 5,4 6,0 5,9 105 -

5 7.0 6,8 7.1 7,0 125

) 6,0 6,3 ' 6,5 6,3 116

7 6.3 4,0 o 6.2 101

R 7.7 7.0 7.9 7.4 132

9 7.6 7,2 7,1 7.3 130

19 6.0 5.0 6,2 6,0 107

11 1.4 4,3 4,5 4,4 79

12 o i1 4.2 4,2 75

Gia —

tri 5.7 5,4 5,8 Y =56 100
trung -
binh
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Tir s& lidu dién nang (iéu thu ciia cac thang trong 3 nim, chung ta tinh
duoc gid (v trung hinh tung thing yi
b n2 413

Déi voi thang gicag: 1y = ——— ; = 1,3
Ddi voi thang hai: Yy = L + 1',: e 43, v.v..,

Ciac kel qua ghi trong <dl (2) hang 5-3
Hé sé mua doi voi cac thang la:

boi vai thang giéng:
1.3 -

Ky = —100% = 7%
1 5,6 (1] 0
bé6i voi thang hai:
. 3
o = 1, 106% =77%
2.6
Pdi vai thang ba:
N, = ﬂ 1004 = 829
0,0

cdc két qua tinh loin g1i vao eol (6) bang 5-3.

— Chang la cung ¢é thé tinh hé s6 mua bamg cach dwa vao cic hé so
mua cta lirng nam.

Bi¢u thae dé tinh hé so0 nua tung thang suu m nam la:

K, =

1 2k
— > K. (3-13)
m =y '

Trong 4o K. la hé so6 mua cua thang th i thude nam thir K

k -":(
KE = == 100% (5-14)
y\

Néu cac s6 liéu quan sat la theo quy thi cach tinh h¢ s6 mua ciang tuong ty.

Vi du 5-3. VAn st dung cac so liéu thong ké glii trong ¢0t (2), (3) va (1)
cha vi du 3-2. Tinh ciac h¢ so6 mua tang thing sau 3 nim 1971, 1972, 1973.

boi véi nam 1971: Hé s6 muaa thang giéng :
4

i
— . 100% =779
0,7
. , .43 -
Hé s6 mua thang hai: FY] 100% = 73%
I,
Péi vai nam 1972
. / . ,2 ~
Hé s& maan thang gieng:  — . 100y =77%
Dy

66



Hé s6 mia thang hai: -é% L100% = 76%
boi voi nam 1973

Heé s6 mua thang giéng:'}% 1009 =74 %

4’2.100% = 779%

Hé¢ sé mua thang hai:
Cac két qua tinh toan hé s6 mua tirng thang cua tung nam ghi vao cot (2), (3),
(1) bang sau:

Bang 5-4
Hé s6 mua tong mam L )
_ Heé s6 ma
Thang | sau 3 nam
1971 1972 1973 ‘

(D (2) 3) (1) 5
1 77 77 74 76
2 75 76 77 76
3 79 77 88 78
1 109 100 103 104
5 123 126 122 12X
) 165 17 117 111
7 110 11 109 110
8 136 130 129 132
9 133 133 122 129
i0 105 109 107 107
11 77 30 78 78
12 7 76 72 74

Qua két qua linh toan hé s6 muia & vi du 5-2 va vi du 5-3 ching ta thdy
gan nhu nhau.

Tiép theo ta khao sat trudng hgp hé s6 mua trén co s& néi lién cac ty
so hang thang. Gia stt ta cO cac sO liéu thong ké dién nang tiéu thu cua ocde

thang Lrong m ndm nhu sau:

11 1
Yp Yoo Yy

2

2 2 2
Vi Yoo Yyy

Yy Yo s Yo
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| Iruéc hét chung ta |4p t¥ s6 phin trim so sanh gitta dién ning cla
thang thir i voi lhang thtt (i — 1), t¥ =3 nay biéu dién duéi dang tong (uét
nhu sau;
yk
z! = —— . 100% (5-15)
Yi-1

Véii =23 4,..12 va k=(1, 2,.., m).
y:‘ va y:‘_l la gia tri dién nidng cla thang thu i va (i - 1) ctia nidm K.

Ritng t¥ so dién ndng clia thang giéng tir ndm thw 2 trd di dén ndm the
'm dwogc tinh theo bic¢u thire sau:

k

z¥ = _11 100%  voi k= (2 3. m) (5-16)

Trong d6 yl; la gia tri dtén nang thang giéng nam tha % va yl;,;l la dién ning
thiag 12 nam A—1.

Sau day chung ta tinh gia tr1 trung binh lirng thang sau m ndm:
Z, = — zZh .
= < (5-17)

Bay gio chung ta xem gia tri trung binh cia thidng giéng sau m nimla 100%
va 14n luot tinh gia tri cla tat cd céc thang con Jai so voi thang giéng ay theo
eOmg thuce sau:

Zy=2;,.Z, vOii, j=2 4. 12 (5-18)

Trong do6 Z; v Z;_,la dai lugng trung binh twong d6i ctia thang tha j va (j—1)
=0 voi thang giéng. RO rang la ddi voi thang hai ta Tuon Judn cé:

Zg = ZQ.
Cudi cang hé s6 mua doi vai tung thang xac dinh nhu sau:

Z;

Trong do
- 1 12
—_ (z, + EZZ,) (5-20)
J:

Né&u oéic s6 liéu quan sat duoc tink theo tirng quy thi ching ta oiing tinh tuvong
te nhu tren.

bé lam sang {6 vin dé nay ching ta hay xeét vi du sau.
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Vi dy 5-4. Dién nitng tiéu thu cha mot xi nghiép hr nidm 1972 dén 1975
nhu sau: '

Bédng 5-5
PIEN NANG TIFD THU (MWh)
Theing S _ )
L 1972 1973 1974 1975
S (20 | (3) Y (5
1 4,8 .U ' 0.8 6,0
2 417 5\0 h.O 6'3
3 0,0 5,3 G2 6,6
4 5,0 6.0 6,0 6,8
5 5.3 8,5 6.1 7.0
8 W2 6.5 7.0 7.5
v 6,8 8.0 8.1 88
N 7.2 8,2 8.2 8’5
g 7,0 7.1 7,0 80
10 6.1 6,5 7,0 71
11 6,0 6.4 6,6 7,0
12 5,0 6,0 6.2 6.3

Dwa vao s liéu thong ké trén day ching ta tinh Ly sd phan trim dién
ning liéu thu cda thang hai nim 1972 so voi thang giéng ndm 1972 nhu sau

4,7
| R 1009 = 98Y%
va thang ba so voi thang hai nhu sau:
5

o —
7 100% = 106.4%.
Ctr nhtr thé tiép tgc cho dén thang [2 nam 1975, (Tinh theo c6ng thie (5-14),
(5-15). K&t qua tinh toan dwoc ghi vao cot (2), (3), (4). (5) & bang 5-6.
Theo (5-16) tinh gia tri trung binh thang sau bén nim
Péi i thang giéng
¥ = 100 + 96,6 + 96,8

L= 3 = 97.8.

P6i véi thang hai:
o= 98+ 100 j 03,0 4+ 105 o

Két qua linh ghi vao cOt (6) bang 5-6.

Theo (5-17) ching ta tinh dwgce gia tri trung binh thing twreng d&i se voj
thang giéng. Cu thd la:

PSi voi thang ba: 101,6. 1,051 = 106,6

P8i voi thang tw: 106,88 . 1,032 = 110,2

P6i véi thang nfim:  110,2. 1,026 = 113,1 v.v...

K&t qua tinh toan ghi vao cot (7) bang 5-6.




Bang 5-6

Ty s6 dién niing phéin trim . o Gi4 tri trung binh
Thing lién quan cdc thing Gia trj trumg ' o
‘ thing so vGi
binh thang
1972 1973 1974 1975 théng giéng
(1 (2) (3) (1) (5) (6) (N
1 - 100 94,6 b, 7.8 100
2 9 100,0 1034 105,0 101,06 101,6
3 106,4 1060 103,3 104 % 10,1 106,8
4 100,0 113,2 96,8 103.0 103,2 119,2
5 106.0 100,0 101,6 103,0 102,6 113,1
6 117.0 108,3 (11,7 1071 111,8 126,4
7 109.7 123,0 115,7 114.7 115,8 146,4
8 106,0 102,5 101,2 99,2 102,2 149,6
9 97,2 36,6 92.7 91.1 92,8 138,8
10 87,1 91.5 92,1 88.7 - 90,1 126,8
11 98,3 98,5 94,3 94,6 97,2 112,8
12 83,7 93.8 94,0 97,1 92,0 13,8
1 97.8 101,5

Trén kia chung ta chon gia tri trung binh thang giéng la 100%, nhung két
qua tinh la 101,59, nghia la vuot qua 1.59%. Bay gio chung {a phai tién hanh
Riéu chinh. Mudn vav iy 1.5 chia cho 12 thing dwee 0,125, roi lan luol trir hot
éi thang hai 1d 0,125, trae bot di thang Ta 15 0,125 .2 = 0,25; tra bot di thang
tr la 0,125.3 = 0.375 v.v... |

Cuoi cung theo cong thue (5-13), (59-19) chiang tu linh dugce hé sé6 mua
tieng thamg sau 4 nim. Két qua ghi trong bang 5-7 '

Bang 5 -7
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Giatri trung binh
Thang |  ‘Rdng so voi HE SO MUA %
thang giéng sau
kht hieu chinh
| _ -
2 101.,5 (101,5: 119) X 100 = 85,3
3 106,06 (106.6 : 119) X 100 = 8§96
4 109,8 (109,8 : 119) X 100 = 914
5 112,06 (1126 : 119) X 100 = 946
b 125,% (125,8 - 119) X 100 = {y5.7
7 145,6 (145,6 : 119) X 10v = 122,3
8 148,7 (148,7 : 119) X 100 = 125
9 137.8 (137,8 : 119) X 100 = 115,8
10 125,1 (125,1 : 119) % 100 = 105,1
I 11,5 (111,5 : 119y <X 100 = 03,7
12 102,4 (102,4 = 119) X 100 = 86
1 100,0 (190 :119) X 100 = 84
Z = 118,95 =~ 11y




— Tinh h¢ s& mua theo phuong phip trung binh truot.

Theo phuong phap ndy trude tién ching la phii xac dinh buéc truol
S. Néu so llcu quan sat la 4 quy tropg moét ndm thi Luoe truot S = 2m =4
tre la i = 2. Néu s6 lidu quan sat 1a 12 thang (rong mot ndm thi buoce truot
N=2m = 1 tiee la = 6. Nhw vay gid tri cac trung hinh chinh tim ¢0 the
zace dinh nhu sau:

Doi voi bude trueol S = 12

11
Yo = 15 [—: Yo + A};lliwk - —yt+1z ] (5-21)

boi vai bude truot S=4:

-~ 1 1 1 -
Uy = —4* [—*!}x + Z Vivg + —y.+4] (5-22)
k=1 ~

Mot cach tdng quat ching ta ¢o:

2m

~ 1 ml 1
yi+m = [—yx + E Jivk _"U|+2m] (5'?‘3)
Trong do .:/\H-m [a gia tri trung binh chinh tam hang thir i + m,

gy, ld gid tr1 dién ning quan sal hing thw i,

Yirr 1o gia tri dién ning quan sat hang thir { 4 &, va

Yyso 12 gid tri dién ndng quan sat hang thir i + 2m.

Sau div xidc dinh hé sé& mua doi voi Wrng thing (hay quy) cua tong nim:

. i+ )
Kiym = A' ~ . 100% (5-24)
y|+m
Trong {6 Yism 12 gia tri dién ning quan sat cua hing thir i + m.

(uéi aing ldy gia tri trung binh s6 hoc cdc hé s6 mia cta cung mot
thang (hay quy) trong nhicu nam ching ta s¢ duge hd s6 mua ddce (rung cho
tirng thiang (Ray quy).

Vi du 525. Theo U 1ong ke dién nang tiéu thu 0 mot dia phu(mg [t n&Em
1975 dén 1977 cho ¢ bang 5

Bang 3-8
bién ning tiéu thu (MWh)
1975 1976 1977
1 140 143 147
2 70 72 75
3 160 164 168
4 8 83 85




Ap dung cong thic (5-22) tinh gi4 tri chc trung binh chinh tam. Mudn
viy trude hét chang ta tinh tdng 4 s8 lién ti€p (trung binh.truot).
140 + 70 4 160 + 80 = 450
70+ 160 + 80 + 143 = 453 v.v...
K&t qua tinh todn ghi vao c6t (4). Sau ddy tinh trung binh quy:
290 _ 125

—%s—d——lldb\v

Két qua ghi vao cOt (5). Ti€p theo chung ta xac dinh gia (ri trung binh
ehinh tam.
112,25 4 113,25

= 112,875
2
113,25t113,75 R

e

Két qua tinh ghi vao o0t (8) bang 5-9.

Hé s6 muia clia ting quy trong tong ndm xéc dinh theo bidu there (5-24),
Két qua tinh todn ghi vao coét (7).

Bdng §-9
bién nang | Tdng t quy |Gia trj trung|Gia trj trung| Hé s6 mua
N&m Quy quan sét lien tiép binh quy binh chinh |{cét 3: ot 8)
(MWh) (MWh) (MWh) tam: (MWh) X 100
(1) (2) {3) ) (5) (6) )
[ 1 148
1975 2 ta)
12,5
3 " 112 876 142,1
113,25
| 4 8 150 o 113,5 70,5
_ 118,75
1 148 158 114,25 124,8
& 114,75
2 72 155 114,125 63,0
115,5
1976 M 164 459 116,00 141,5
118,5
K & 160 116,875 71,2
117,25
[ ] 147 166 112,75 128,1
118,25
} 2 7‘ 169 118,5) 6316
118,75
1997 3 16% 473
| [ 4 85 475
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Tu day chang ta xac dinh hé s6 mua d6i voi teng quy sau 3 nam

K, = é_ (124,8 + 125,1) = 124,95 %.

K, = _‘2_ (63,0 + 63.6) = 63,3%

Ky = — (142,1 + 141,5) = 141.8Y

wl.—-

K = — (70,5 + 71,2) = 70,85

t\:\lr—-

-~
e

2. M6 hinh duv b#o di¢n nang ¢o0 xét dén anh huodong cua yéun té6 mua.

Trén kia chung ta di xét céc phuwong phap tinh hé s6 mua tirng thang
hay tirng quy trén co s& dua vao cac s lidu théng ké cua ua khir. Mat khac

chiing ta ciing dua vao s6 liéu théng ké dé6 dé xiac dinh ham xu thé y. Nhu
vay md hinh du bdo cé xét dén dnh hudng clia yéu té mua cd thé viét dudi
dang sau day:

yi= K.y + ¢ (9-25)
Trong d6 y, 1a gi4 tri dién nang cin du b4o & thoi diém

z;\, la gi4 tri dién ning tinh theo ham xu thé (ham ho6i quy).
s; la dai lvong ngau nhién,
K la hé s6 mua cua tung thang (hay quy).

Sau day chung ta xac dinh d¢ léch quén phuong dé danh gia muc do dao
déng cla y, do yéu 16 mua anh hudng t6i.
R 2
g = V‘S—(&TQ'I—OO—)' L vOi o= 1, 2, ey 12 (5-26)

Néu bam xu thé x4c dinh theo quy thi 46 léch quan phuong s& tinh nhu sau:

G -
_ v________z(k. . 100 Csii= T4 (5-27)
Néu gia tri cla o cang 16n thi c6 nghia la muic d6 dao d6ng cang loén va dnh
hudéng cua yéu t6 mua cang nhidu. Nguoc lai néu o cang bé thi dnh hudng cha
véu 16 mua dén két qud du bdo cang it.

Vi du 5-6. VBn st dyng céc s6 lidu cia vi du 5-5. Hay xav dung md hinh
du bzo dién ndng ndm 1978, 1979 va 1980 c6 xét dén 4nh hudng cia yéu
t6 mua.

Truée h€t phdi xdc dinh ham xu thé (ham hdi quy) a dua trén céc s6

liéu théng ké véit = 1, 1, 12 tuwong Gng voi chc quy 1 2, 3, 4 ctia nam 1975,
1976 va 1977, cho bang 5-10
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Rang 5-10

R’ﬁnl 1970 1976 1977

Quv | o2 N I A S O B 2 3 4

\ T - T 5 06 | 7 | 8 | 9 10 11 12

vo | rae | 7o |60 | 2o |tz lom2 | aer | 83 | 147 |75 168 85
@iwh)

Gia thiét xav dung ham hot quyv theo dang:

Yi = g -F ol 4+ add
Trong 46 a,, &« az 1 cdc hé sé duoe xac dinh theo phuwong phdp binh phwong
cye tigu.
Hé phuong trinh co ban xic dinh cdc hé s6 a,, a;, a; nhu sau:

12 12 o 12
nao+alzt;+(1221i =2 U
1=1 i=1 1=1
12 12 o 12 3 12
a(,‘—E {L + al é fl + d, ? l‘1 = = yltl (5_28)
1= 1= l—l l'—l
. 12 9 12 3 {2 | 12 9
a, =l e St ta 2 =2yt
1=1 1==1 =3 1771
12 12, 12 4
Tinh cac tdng > t, = 78; > 1 = 650; > 1, = 6084;
1=1 i=1 i=1
LA 12 12
t; = 60.710; Yoy o= 13875 ) gty = 3980;
12 2
i=1
Thay cic s0 licu vao (5-28) ta duaoc:
12a, + 78a, + 650a, = 1387
78a, + 650a, 4+ 6084a, = 8980
650a, + G084u, + 680.710a, = 74626
Giai hé phvong trinh tren ta Jduoc:
a, = 117,7
a = 0,158
Ay = 0,085
Vay him xu theé ¢ dang: \
y, = 117,7 4+ 0,158t + 0,085, - (5-29)
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Thay cac gié tri t = 1, 2,.. 12 vao phuong Irinh trén ching ta duoc céc gid tri

cuay, nhu & bing 5-11 va trén hinh 5-1.

Bang 5-11

Theoi gian

Dién ning tinh toan (MWh)

._.
— D o w1 O B

— —
[ 2N

117,943
118,316
115,939
119,691
120,82

121,71

122,976
124,409
126,002
127,78

129,718

131,86

Bay gi¢ tinh du b4do nhu cau dién
nang nim 1978, 1979 va 1980. Lian luol thav
t = 13. 14..... 21 vao bigu thuac (5-29). san
dav theo bi¢u thire (3-25) tinh gia tri dién
ning du hio. Két qua tinh toan trinh bav & hing 5-12 sau.

Vo g T oI
s — v —d

I -4 prig 4
[ Ty S |

i 1 i

@ 2 by den go or Guan 3O7
(TY mgmay tnd go vt 7 o058 0 daa3t!
— r

Hinh 5-1

Bang 5-12
Quy 1 2 3 4
; t 13 4 15 16
: Nim 1978 —1
: vi 133,18 136.01 139.17 141,95
W t 17 18 19 20
Canwy | NEm 197 —_ ~
: Vi 114.97 148,07 151,33 154,86
t 21 22 ] 24
Nam 1980
vt 158,42 102,38 166,11 169.7
e s¢ muoa K% 124,95 63,3 1418 70,85
Gia tri : . . _
dien A Ndam 1978 166, 36,5 196,8 100,1
nang - -
du bao , .
b xél Nam 1979 181,0 93,7 2140 109,%
yéu 6
mua vt , )
(MWh) Nim 1980 198 102.1 235,0 1201




Ficp theo chung ta xae dinh khodng cho phép cha du bdo theo quy lﬁc

Z¢. Trong d6 ¢ la do léch quan phuong:

=1
n

It
V]
2
i

(5-30)

Trong d6 n la s quan sat, e, la do léch giGa gia tri thuc va gia tri tinh thea

ham hoi quy.

K&t qua tinh dé léch ¢; cho trong béng 5-13

Bdng 5-13
Quy 1 2 3 !
1975 140 70 160 80
Gia ;l'i”&;‘;}?) sél 1976 143 72 164 83
1977 147 75 168 85
i 117,943 118,346 (18,939 119,694
Gid l;-izé?(g;i\;'l:)thco 1976 120.8; 121,71 122,976 " 124,409
1977 216,002 197,78 129,718 131,36 _
1675 147,1 74,8 168,5 84,7
ia ‘5'_;5{ ‘(;;{32) theo 1976 150,5 77 174 88,3 .
1977 157 80,7 183,5 63,2
) 1975 -7 4.8 —8,5 —4,7
D6 lech ¢ (MWh) 1976 ~7,5 5.0 ~10,0 ~5,3
1977 ~10,0 -5,7 -5,5 —8,2

D6 léch quan phuong ddi v6i cac quy x4c dinh theo bidu
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D8I vol quy 1:

(=7.0)2 % (=7.5)T + (- 10y?
3

Oy =

= 8,3 (MWh)
20, = 16,6 MWh.
Doi vai quy 2:

0. = \/ (= LS + (=0 + (=57 _
3

= 5,17 MWh.
20> = 10,31 MWh.
boi voi quy 3:
o3 = 8,2 MWh — 20; = 16,dMWh.
PSi voi quy 4:
oy = 6,25 MWh — 204 = 12,5 MWh.

Két qua tinh toan khoang cho phép cua sai
s6 trinh bav o bang 5-14 va trén hinh 5-2.

e ——

——— —

x » &

r F 4 T T I r o T z
e gtg —} oy ) [ S——

O boo én nang thee mI Ash 1ong e

-

Hinh 5-2
Bdang 5-14
. Tri s& du bio Gi6éi bPan trén Gi&di han dudi
Ni ) 150 dy 3 r .

m Quy (MWh) (MWh) (MWh)
T 166,3 182,9 149,7

2 86,5 96,84 76,16
1078 3 196,8 213,2 (80,4
4 100,1 7.6 112.6
1 181,0 197.6 164,4

2 93,7 104,01 83,30
1979 3 214,0 2304 197,6
4 109,5 122 97,0
1 198 214,86 181,4

2 102,1 112,44 91,76
1980 3 235 251,4 218,6
4 130,1 132.6 107,6

5-3. DU BAO NHU CAU DIEN NANG THEO MO HiNH SONG MUA.

Trong thyc t€ ohiung ta thudng gdp nhitng hién twong hofic qua tvtnh
thay ddi mét cdch tudn hoan theo thoi gian. Nghia la sau mét chu ky thi cac
hién twong 4y lai dwgc ldp lai nhu & chu ky truée, tit nhien véi mot gi4 tri

/
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khae. Vi du didn nang tiéu thy phue ¥u cho chéng han, chéng ing hang nim
mang tinh chit chu ky ro rang. DG nghién ciru cac hién tugng c6 tinh chdt chu
kv nhu vy ¢6 thé dung no hink song mua. Ching han ding ham lwong giac
4Om mot 16Rg cac ham sin v cosin vo 1an dé md ta cac hién tuong do thi két
quad thu diwogce s& tuong doi chinh xac. Mat cach tédng quat mo hinh séng mia
¢O 1hé viél dudi dang sau:

—~ {2 .
o= fly + pZ A sin (2_7‘ .:!) + B cos (2i il )J (5-31)
=1 p p

Trong do I/\, la gia tri du bao
p la s6 quan sat
i la bac cua song diéu hoa
2% . t1a dai luong bién thién
p
A, Bila cie hé 50 cda song dicu hou, va dwge xide dinh theo phuong

phap binh phuong cue tiéu tire la thoa man dicu kicn:

p - l .
Y Yo — min (5-32)
t=1

fd)la ham xu thé (ham hoi quy).

R& rang la ham diéu hoa bac nhat ¢o chu ks bang chiéu dai cia chu ky
Khao sat. Ham diéu hoa bac hai co chu kv bang maét nia chu ky cia ham diéu
hoa bac nhit. Ham dicu héoa bae ba ¢o chu kv bang mat phan ba chu ki cida
ham diéu ioa bac nhat v.v... Nai ehung nén ching ta ¢o p quan sat thi s6 ham
dién hoa s¢ kKhong vuol qua p/2 Live la @ <7 p/2. Tat i = p/2 (thi hé 624, = 0 va

i %) L AV L .

E Y cos( e .tx/_’) . Khi tinh voi so ham diéu hoa i < p/2 thi
9

P 2

ching ta st nhan duge s6 hé s6 cua bam sin va corin nhu nhau.

Ngoai ra chung ta can cha v lnh chat brye grao cia ham sin va cosin:

fs‘in (‘_’rc . i[). sin("z’t jt) =0neui«j
t=1

P p (5-33)
D e _ P
_?n0111_1+0 =5
Cac hé s6 A, By duoc tinh theo hiéu thie sau:
o P ‘
A= 2N ysin ( ST ) (5-34)
1’ ’:1 I)
0L Oy
B = -= 2> ycos (w— it ) (5-39)
P=y P
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Vi dy 5-7. Van st dung cac 86 lidu cta vi dy 3.5, tinh dy bao nhu clu

.11én ning dén nim 1980 theo phwong phap md hinh séng mua.

Trong cac vi dy trude ehiing ta da xac dinh duoc ham xu thé dang ham

bac 2 theo (5-29):

fiy = 117,7 + 0,158 + 60,0854

Theo (5-31) m6 hinh song mua duoc viél duoi dang nhu sau:

- r) .
yi= fi) + = [A;sinix 4 B, cosix]

t=1

Trong do {la s6 quan sat (¢ =1, 2,..., p)

2w
D

T = Lt

t 1a bac cua séng diéu hoa.

Béy gio phai xac dinh cac A,

(5-36)

B; d6i v&i tung bac cua song diéu hoa.

Truoe hét ching ta xac dinh cac hé so cua song diéu hoa bac mot 4, 5, :

‘ 12 12
A= " f(t) sinix = L = [(bsinix
12 o 6 (=1
0 12 N
B, == —1% Y f()cosix = Y [if)cosir.
- )
(=1 t=1

Vi p=12 nén mot cach twong rne ta lun luot ¢o cie gia tri cua x nhw sau: 7/6;
p . o . J o H

qt5 5¢/20 273 Sy o, Txyb ;s Yxs3 3ac/2: Sxyd; 1lms6; 0. Két qua linh Loan
ghi trong bing 5-15 sau:
Bang 5-15
t sinx cosN A ¥t SINX Yi.cosx
1 /6 0,5 0,866 110 70 121,3
9 /4 0.866 0,5 0 60.7 35
] /2 I 0 160 160 . 0
! e | H,866 —0,5 S0 69,3 — 10
! 53,0 0.0 —0,866 1145 71.5 —124
6 T {} -1 72 0 —-72
7 7I/6 —0,5 — 04,866 1614 —82 —142
8 4T/3 — 0,866 —-0.5 83 —-%2 —-41,5
9 o2 - -1 ‘ 0 147 —147 0
10 57/3 —0,366 0.5 75 ~65,1 37,5
11 117, 6 -0,5 (0.866 168 -84 115,5
12 0 0 1 85 0 85
Tong cong —18,6 1,8
. 1
Vay: all"‘g'-(“'lgﬁ) = ~ 3,1
1
B, = ry (1-8)=0,8.
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Tirong tir ching ta tinh duwoc cdc hé sé d6i voi séng tir bac hai dén bﬁc shu
k& qua ghi trong bang 5-16. ‘
Két qua tinh A, B, la:

Banig 5-16

A, Tri 8¢ tinh toan Bi Tri s& tinh toin
A1 - 3,1 B 08

Aj 1,316 By 0,583

As — 10,33 Bg 5,17

A — 0,75 By 0,418

As - 0,733 Bs 0.533

Ae 0 Be — 38,06

Cubi cung ham duy bao cé dang sau:

—-—

yt = 117,7 + 0,158t + 0,085t2 — 3,1sinx + 1,31bsin2x — 10,33sin3x — 0,75sindxr —
— 0,733sindx + 0.8cosxr + 0,583cos2x + 3,17cosdx + 0,416cosdx + 0,5333cosdx —
— 38,08cosbx (5-37)

27 27 14

Trong d6 = — t=——1t= -1
p 12 6

Kiém tra lai cac gia tri qua khir béng cach thay t=1. 2.... 12 vao hidu
thitc trén chang ta sé dwoc két qua sau day:
!;: = 117,74+ 0,158 .1 4 0,085. 12> — 3,1.0,5 + 1,316. 0,866 — 10,33.1 — 0,75.0,866—
- 0,733.0,5 + 0,8.0,866 + 0,583.0,5 +5,17.0 - 0,416.06,5 — 0,533.0,866 +
+ 38,08.1 = 144,58 MWh.

Twong tu vol cac ya. ys...., két qua ghi trong bang 5-17.
Bdang 5-17
) Gi4 tri quan sal yi- Gid trj y+ tinh dén séng
(MWh) bac 6 (MWh)

i 140 144,58
2 70 75,60
3 160 152,24
4 80 78,73
B 143 145,46
6 72 78,61
7 164 160,92
8 23 85,08
9 147 155,49

10 75 83,13

11 168 ' 168,39

12 85 96,52

Tdng

Cong 1387 1424.75
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, Xic dinh hé sé twong quan gitra gift Ll quan sal va gia tri tinh loan dén
Song bac sau; '

l')

: v'\o g
LYY
i=1
r = =
2

£(5) ¥

i=1 (=

: 12 2 )
I'rong d6: E(yl) = Yy —ny

Y & ~ . . » . ’ ~ . . 3
vii n la 0 lugng quan sat, & day n = 12; y, Ia gia tri quan sat, gy, la gia tri
. |
tinh toan. y -1a g:a tri trung binh cua cac quan sit:
' 4

12
2 Y.

-_— i—1
y= ——

n

/g\lfl gia (ri trung binh clia cac dai lugng tinh toan:

Thay s6 vao lan legl linh cdc tong irén chung ta dueogce:

— 12 2
o= 115,58: y = 118,73 z(y;) = 18.163.
i1
12 . 2 2o
2( yi') —16.250: Y gig;=17.016,57
i=1 i=l

Vay hé s6 tuong quan séla:
17. 016,57
" = V16,250.18.016,57

= (1,99,

Toém lai trong vi du cta ching ta hé s6 lwong quan. giira gia tri dién nidng quan
sat va gia tri dién ning tinh toan theo mo hinh song mua xét vai séng bac
san 1a 0,99, d6 1a mot twong quan chat. Noi khac di ching ta co thé st dung
mo hinh séng mua 4y dé dy ;bdo nhu ciiu dién ning cho céc nim tiép theo

6~HTD - 81



1978. 1979 va 1980. Mudn vay ching ta lan lugl thay t = 13, 14, 15, ..., 24 vao
cong thire (5-37) s& nhan dugc két qud du bao eho trong bang 5-18 va trén
hinh 5-3. -

Bing 5-18
Nim t Quy Pién*ning dy bdio (MWh)
13 1 160,19
14 2 88,87
} 1978 15 3 174,71
16 4 100,84
17 1 169,97
18 2 103,12
1979 19 3 198,78
20 4 113,46
21 1 187,91
22 2 118,21
1980 23 3 214,62
24 4 132,13
wh
m
°e
’ H
!
|
-

l(':
!
f

] 'RE -ty
e O N AR
Windpaigawys An

Hinh 5-3
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PHAN THU HAI

LY THUYET TOI VU TRONG QUY HOACH HE THONC DIEN

" ( phan nay trinh bay mol s6 ngi dung chd yéu nham 'nghién
ciru cic bai toan kinh t& — k¥ thuat trong hé théng dién 1 goc do ly
thuyét 13i wu. Dd d& cdp dén’ cdc moé hinh todn hoc trong qui hoach
hé thdng dién 1o don giin dén phiuc tap; tir tuyén tinh, tinh dén-phi
tuvén, dong. Do dac didm khi qui hoach, thiét ké va diéu khién hé
thong dién, mot so bai toan dugc khao sat twong déi ti mi: phan
phoi 16i wu cong sudl giira cdc 10 miy theo phuong phip Lagrange
va qui hoach dong; thuit toan don hinh cha qui hoach tuyén tinh;
xic dinh cdu truc t6i wu ¢Ga mang dién; tinh than va phuong phip
qui hoach dong 4p dung lrong h¢ théng dién.

Chuwong sén

PHUONG PHAP TINH TOAN KINH TE —KY THUAT
TRONG HE THONG DIEN

6-1. MO DAU.

~

Nhiém vu trung tam cita hé thong dién la ludon ludn dam bao cho cac
ho tiéu thu dt lugng dién ning theo k€ hoach, voi chit lugng ché phép va
thdéa min tinh kinh té. Nhiém vu do6 doi hdi can bo qui hoach thiét ké va diéu
khién hé théng dién hang ngay phai giai quyét nhirng bai toan vé kinh té —
k¥ thuat, lya chon phuong an (sach luge) 16i wu nhdm dat myc tiéu d@ ra.

Trong thuc té thuong kh(‘zng cO mot phuong an ndo tuyét, déi hoan hao
so vOi cac phuong an khac. Chang han moét phuong an c6 vén dau tu lon, 4
tin cay cung cidp dién cao thi thuong hang nim d& (6n vé phi t6n van hanh
nhur bio quan, stra chira, t6n thdt dién nidng v.v.. hodic ngugc lai. Nghia la
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thuong ton tai mau thudn giita cAc mit kinh t& va ky thuit ma nguoi quyét
dinh phuong an phai bao quat, giadi quyét.

Phuong phap tinh toan kinh t&€ —ky thuat nhiim muyc dich phéi hop hai
lida cic mit mauPthudn, tim mét gidi dap t6i wu. Tuy nhién mot phwong an
duwge lra chon ¢6 mong mudén théa min ddng thoi nhigu chi tidu — tinh da chi
tiéu clia bai toan thuong mau thuin nhau, ching han: vén diu tw it, dé tin
cdy cung cip dién cao, chit lugng dién niang tét, phi tén van hanh nhoé, thoi
gian dua thiét bi vao van hanh ngén v.v... Vi vay chi tiéu t6i wu khong thé
mang tinh tuyét ddi, vinh citru ma thé hién tinh dung hoa, théa hiép phu thude
giai doan, hoan canh kinh t€ va ph&n nao mang tinh chi quan cla ngudi quyét
dinh phwong an, dic biét ddi vdi hé thdng ning luong, 1d mot hé 16n, co cdu
trac phire tap, nhiéu cdp, ludon phat tricn va chiu tdc dong bdi nhiéu yéu té
ngdu nhién va bit dinh clia moi truong.

Trong khung canh nhitng khé khan do viéc lua chon phwong an téi wu
thudng duwoc tién hanh nhéd cae phuong phap todn hoc tir don gidn dén phtc
lap, tir nhirng gia thidt tinh mot chidu, 14t dinh dén nhirng bai to4n c6 xét t6i
cac gia thiét gan véi digu kién thyc té. |

6-2. XAY DUNG HAM MUC TIEU
TINH TOAN KINH TE — KY¥ THUAT.

Trong viéc Irra chon phuong an tdi wu, muc tiéu d¢ thuong duge danh
gia theo mot s6 chi tiéu nao d6 nhu gia tién, thoi gian, vat tw v.v..., nghia la
theo chi tiéu d6 cac phuong an dugc xép thi ty d& lua cheon. Viée xép thit
tu nay rat phirc tap vi nhiu truémg hop kho c6 theé dung chi tiéu dinh luong
d& danh gia, chiing han tinh linh hoat cia phuong an, tinh de thay thé, sita
chira ctia thiél bi v.v.

Trong trudng hc_rp don gian tinh toan kinh té — k¥ thuat d6i voi hai
phuong an c6 thé dung chi tieu thoi gian tiéu chuan thu héi von dau tw phy T'.

Gia thiét phuong an 1 ¢6 vdn diu tu K;, bao gém gia tién mua sim, xay
dirng, lip dat thiét bi. Néu dung phwong an 1"hang nam phai bd ra mét khodn
tién phi ton van hanh Yy, bao gom khiu hao thiét bi, sira chira, thay thé thiét
bi, tra lwrong ngudi van hanh va phi tén vé t6n thit dién ning.

Twong tu v6i phuong 4n 2 ¢é6 K, va Y,.

Gia thiét K;> K, va thuong dan téi Y, <Y,

Khi dé6 néu chon phuong an 1 thi so vai phuong an 2 sé thiét mat
khoan tlen do chénh léch v6n dau tu la ,

AK = K, — K,

nhung hang nam sé thu duge mot khoan tién loi do chénh léch ve phi t6n van

hanh la:
AY = Y2 —_ Y]. ’
Tir diy x4c dinh duoc s6 ndm T s& thu hoi dwge sé von dau tu chénh
Iéch AK do hdng nam it phi tdn vé van hanh, néu chon phuong an 1:

_ AK _ ]\1--]\2
T= Ay =7 -1 (6-1)
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Ro6 rang néu gia.tri T nhé thi chon phuwong 4an (1a hop ly. Khi T qua
I6n s& chon phuong an 2. Tir day thdy can thiét phai quidinh gia tri tieu chuin
cia T,. dé so sanh. T goi la thoi gian tiéu chuan thu hoi von ddu tu phu khi
so sanh phwong an.

Nhu vav khigia tri 7 ¢ biéu thire (6-1) tinh ra, néu:
I'<< T lay phuong an co A lon

T > T, lav phuong an c6 K nho

T = T, : hai phuong 4n tuong dwong kinh té.

Hién nay & ta chua c6 qui dinh cu thé vé gia tri T, lhuong trong tinh
toian so bo 14y T\, = 8 nam.

Gia tricha T, dugc qui dinh dua trén nhirng tinh toan dét véi tirng quéc
gia, tung giai doan, xay dung kinh té v.v... va cO anh huwdng nhiéu dén-xu thé
lua chon phuong an. Khi gia tri T\, qui dinh lon s& thuc day nguoi thiét ké
Iva chon nhirng phuong an chidc chan, nhjéu du prong... tuy ¢é vén dau tu l6n.
Ching han ¢ pham vi tinh toan kinh t& ning lugng cia qudc gia, T\, qui dinh
lon cling sé thic diy xu thé chon phuong an xay dung thay dién (K 16n, Y nho).
Trong giai doan can d&y manh téc do xay dung., dua ngudn dién vao san xuat,
¢O thé xét dén vicée qui dinh gia tri T, nh6 hon dé khuyvén khich nhirng phuong
an tam thoi, ddo tu it. Tat nhién moi qui dinh vé tiéu chuan, dinh mdac déu
phai xudt phat trén nhirng can cir toan dién. ‘

Phuong phap tinh toan kinh té — ky thuat lga chon phuong an té6i wu
theo thoi gian thu héi von dau tuw phu trén day ¢6 wu diém don gidn nhung
cting bdc 10 nhitng nhuge diém sau day:

a) Khi s6 phuong an n>> 2 viéc so sanh tirng do6i mdt lam 1ang khoi
lrong tinh toan.

by Khi gitra cac phuong an do chénh léch vé von dau tu va phi ton van
hanh déu nho, viée danh gia theo phuong phap nay c¢6 thé khéng chinh xac.
Thi du cé:

K, = 20.10°d; Y, = 2.10°d va -

K, =19,5.103d; Y, = 2,01.10%d,
khi do néu chon phuong an 1:
K, — K; _ 20 - 195
Yo—Y.  201-20
Néu cin clr vao két qua dé thi phuong an 2 hon hdn phrong an 1. Nhurg

lhire ra hai phuwong &n trén twong duong nhau vi dé chénh léch cla cac dai
lwuong K va Y nhd, ndm trong pham vi sai s6 cho phép (4 0,5%).

T = = 30 ndm!

bé khic phyc nhirng nhuge diém trén, trong truéng hop s6 phuwong an
n > 2, thuong tinh toan kinh té k§ thuat lya chon phuong 4n t6i vu dua trén
viée thanh 1ap ham muc tiéu chi phi tinh toan hang nim Z cho m6i phuong an.

Nhu trén da thiy: trong hai phueong an 1 va 2, s& chon phuong 4an 1 néu
thou min bit ding thae:

—‘—'—"—,—" < T (6-2)
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vi Ti; > 0 nén bitu thirc (6-2) c6 thd viét trong dang:

K, } K,
' Y —+Y
RN R

Pat

= ay, 14 ‘hé s6 tiéu chudn thu hdi v6n diu tu phu khi so sanh

te
phuong én, goi Z, = ar. K, + Y;; Z3 = aic Ky + Y; la chi phi tinh toan hang
nam cha phuong an 1 va 2. Gia tri Z con goi 1a chi phi qui din, c6 thir nguyén:
[dong/nam)].
T day thdy rdng phuong an t6i wu irng voi chi phi tinh todn hang ndm
Z nhé nhét., C6 thé thanh lap tha tuc tdng quat nhu sau:
Cé n phuong 4n cin so sanh. Ung véi phuong an it = 1, 2,... n ¢6 vén
dau tu K, va phi ton van hanh hang nim Y. Gia tri Y; thuong phan ra:
Yi =aw Ki + Ypa (6-3)
Trong d6 a,y K; 1a thanh phin phi ton van haph tinh ti 1& véi von déu
tw, bao gbm vé khdu hao, tu sita tra luong...;
a,, la hésd phi tdn van hanh, trong thidt ké so bd cé thé
1y a.y = 0,10
Yiaa 12 phi ton do tdn that di¢n niang hang nim clia phuwong

C4n 1.
Lap ham chi phi tinh toan hang nam Z; cho tirng phuvong an:
Zi=(a. +an) Ki+ Yiaas 1 =1,2.n (6-4)

Z; con goi la ham muyc tiéu khi tinh toin kinh té — k¥ thuat. Phuong an
t8i wu (tng véi phuong 4n cé gia tri Z cuctidu trong tap n phuwong an so sanh.
Trong truong hop ham muc tién Z phu thugec mét cach lién tuc déi voi
in can giai, ching han tiét dién day dan, cdp dién ap v.v..., khi d6 c6 thé biéu
dién Z trong dang
Z = Z(x) .
trong d6 = la d6i s8 can xéc dinh.

Gii tri t8i wu cia x duge xac dinh theo biéu thuc:

Z (x) = min hoidc
3/ (i) -0 (6-5)
AT
véi diéu kién
2272 (x) .
— >0
LY

Biéu thirc chi phi tinh loan trén day (6 4) dugc thanh lap voi gia thiét
toan bo von diu tu ddt vao trong mét ndm va phi ton van hanh la khong ddi,
Déi voi nhung cong trinh l6n gia thiét nay khong phu hop. Khi dé can xét dén
hiéu qué cla.von dau tu trong cac giai doan khéc.nhau va su bxen doi cta phi
tdon van hanh qua cac ném ‘

Thuc té thiét ké va Xay dung thﬁy ring von dau tu néu dét hop li, chuyen
vao nhitng nim cudéi, s& c¢6 loi hon so v&éi phuong 4n ma phin 1on vén dat
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vao thoi glan dau va bi ir dong. Dé tinh dén sy khiac vé thoi glan diu tir
thuong stt dung hé s6 a. Khi d6 vén dau tre K duoc qui dﬁl vé cudi nim tl{eo‘
biéu thitc 7 ‘
K,:K+al(=1((l+a) (6-6)
Gia tri cha a dwong, co the liy a = 0,08 [TK — 4] hodc co tai li¢u ldy
a=a./fTK—1].
Néu qur doi veé nim thir hai, ¢6 dang: .
K, = K1 + a) + K1 + a)ya = K(1 + a) (6-7)
Tong vén dau tu trong hai nam ¢6 dang K@u)= K, + Ki(1 + a), {rong do Ky
K., 1a von diu tu ¢3t vao ndm thir nhat vi tha bai,
Trong truéng hop cong trinh duoc xay dung trong nhiéu nim, téng vén
diu tw qui do5i vé niim cudi cung cO 1hé viél trong dang:
Ki= K + Ko +a) + oo+ K0 + @' + ..+ Kyl + o' (6-8)
Tong quil

t ..
Ko=) K+ o~ (6-9)
=t
Trong do i — thr tu ndm xay dung (i = 1, 2,...,, 1)
K; — von dau tr dat vao nam thir i

[ — thoi han (s6 nam) kél thic xay dung.

Trong nhiéu trudong hop K c6 thé qui d6i vé ndm tha t bat ky, khi doé
0 biéu thite (6-9) thay { = 1, nhan duoc

}:, K +a "} (6-10)
i=l1

hoidc

§ —-E* (6-11)
(v ol +a) -1

Twong ty v@i (6-10), chi phx tinh todn Z c6 thé qui ddi vé nim tho 1
theo dang:

t .
=Y @k +Aavyd+aot - (6-12)

i=1
trong dé6 AY, — s6 gia vé phi ton van hanh & nam thu i,

Trong trudng hop qui ddi vé nim diu tién (r = 1) biéu thire (1-12) tré
thanh : ‘

1
Z = Y, @K + AY) (1 + ayl-i (6-13)

i=1

Truong hop rieng: t = 1, biéu thic (1-13) tré vé gia tri Z ban dau, lu'on;,
tu (6-4) khi gia thiét von dau te dat vao trong mot ndm:

Z = ach\ -+ Y.
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6-3. LUA CHON TIET DIEN DAY DAN PIEN.

Mot trong nhitng 4p dung clia phuong phap tinh toan kinh té — ky thuat
la lua chon tiét dién t6i wu clia day dan dién. O ddy mau thuin-xuat hién la:
khi chon tiét dién 16n s& lam tiang von dau tu, ting khéi lugng kim loai mau,
nhung lam gidm ton th4t dién ning, tén thit dién ap, nang cao chit luwgng dién.
Diéu nay cang thé hién ro & mang di¢n khu vuc hogc mang di¢n xi nghi¢p, o &
doé conc sudt tai lon, thoi gian st dung cong sufit cwe dai Ty 160, vi \ay phi
ton vé _t6n thit dién ning chiém mot phan lugng dang ké trong phi tén van
hanh, O nlu‘rno mang dién nay ti€ét dién day dan F dugc chon theo diéu kién

cire tiéu ham chi phi Z (& mang dién dia phuonc khi chon F phai quan tam dén
diéu kién ton thil diéen ap),

Ham muc tiéu Z duogc biéu dién trong dang:
Z = (a + avn)K + YAAo . (6-14)
Trong d6 'K — vén dau tu cia dwong diy, c6 quan hé tuyén tinh voi
tiét dién F:
K = (A + BI') (6-15)

Trong d6 A ~ thanh phin c6 dinh xay dung dwong day (col, mohg, xa, sit...),
hau nhu khong phu thudc tiét dién day dan,

— hé sé phan anh gia tién Imm? kim loai déy dan
1 — chidu dai day din
)M — phi ton vé ton thdt dién nang hang nim trén dugng day. Gia
tri Y, xac dinh theo:

Yaa=31% 7’; 1C (6-16)

trong d6: p — dién tré sudt cla vat li¢u day dan
1 — thoi gian ton thit cong suidt cyc dai
¢ — gia tién ton that 1kWh dién ning.

T cac bidu thirc (6-14), (6-15), (6-16) viét dwge

Z = (a1 + aw) (A4 + BI) + 30 -If: -

3 < . A‘ ,.. .. .
Tiét dién téi wu I, cha day dan ting voi diéu kién:
/

—
—

_ V4
Z — min hoic — =}

oF '
" :
3I°
OZ = (a. + an)B — ‘p'cc =0 (6-17)
oF o2
opt

Gia (ri Fop nhan dugce tu phuong trinh bac hai (6-17), phu thu¢c khong
nhitng vic dong dién di qua day dan, na con ph thude vao nhleu yéu té khac,
nhu gia thanh day dan (B) gia ton that dién-ndng (c). tinh chit cha do Lhi-phu

Al
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tai (1) v.v... D& thuan tién cho céng tac thiét ké, dat
L& cia déng dién, khi d6:

= jiu 12 mat do kinh
opl :

—— (e + a.,)B l' (6-18)
Ju = v 3p1C

S

Gia tri Jx dugc qun dinh tay theo tirng quéce gia, phu thude vao vat lieu
lam day va thoi gian st dung Long suat cuwc dai T'na,- Hién nay khi thiét ké
s bo 6 the tham khao gia tri ji, O céc tai liéu vé mang dién hoac cung cdp
dién xi nghiép.

Oy diay cin luu y mot dac diém la: duong cong quan hé giira-chi phi
tinh toan hang ndm Z voi tiét dién I c6 dang rat phang 0 xung quanh diém
Zein, nghia la khi thay déi tiét dién xung quanh gia tri Fg,, gia tri Z 1t- thay
do6i. Vi vay trong nhiéu trtrorng hop lya chon ti mi I, khong cho loi giai
chinh xdc. Chiing han mot sé tinh toan cu thé {TK —3] thdy ring chi phi tinh
toan Z cua duong day cip dién ap 35 dén 330kV, ing véi cac gia tri sut mot
dai ji, = 0,6 = 1,3a/mm?, khong sai khac gia tri. Zni, qua 3%. Trong truong hop
do tiét dién day dan sau khi chon theo diéu kién mat do kinh té dong dién,
cdn phai phél hop voi nhitng diéu kién khac nhu: phat nong binh thuéng va
sau sw ¢, 1on that dién ap, ton thit do vang quang v.v.. ciing nhu dicu kién
vé chinh sach kim loai mau ctia nha nudc. ‘

6.4. TINH CHAT DA CHi TIEU CUA BAI TOAN

Trén day khi chon phuong 4n theo diéu kién cyc tiéu ham chi phi tinh
todn hing nim Z, thue chdt bai toan da dugc t6i uwu hoa theo hai chi tiéu:

a) cue ticu vén dau tv K,

b) cuwc tiéu phi tén van hanh hdng nam Y, nghia la ham muyc tiéu Z chi
chira hai yéu 16 K va Y. Nhu da biét, phuong dn 16i wu phax co cang déng Lhoi
théa man nhiéu chi tiéu.

Trong mot sd truong hop don gian, dé xét dén do tin céy cua so do
cung cdp dién cho ho loai II, & him Z c6 thém thinh phin méi H,. Kh1 do tng
vOi phuovnﬂ an i viét duogc >

4 = (alc + avh)Ki + YIAI\ + fl: (6-19)
Trong do H; — gid tri trung binh (ki vong toan) cda thiét hai kinh & do mat
dién gay nén khi dung phuong an i. Gia tri H; thuwdng bao gom cac khoan:

— Tién hao hyt sin pham do mait dién

— Tién hu héng thiét bi do mit dién

— Tién thiét hai do méit dién lam réi loan qua trinh cong nghé.

— Tién tra luong cho céng nhan nghi vige do mit dién

Phuong phap danh gla do tin cdy cung cdp dién vi nhirng vdn d& lién
quan dugc dé cap chi ti€ét 0] tap 11 cua bo sach.

Tuong ty c6 thé mé rong ham muc tiéu cht phi tinh toan Z bao gém
thém cac thanh phan phan anh nhirng yéu té khac nhuw thiét hai kinh té do chat
lwong dién nang xdu v.v..
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Tuy nhién kh6 khin chi yéu cr ddy 14 nhiéu yéu to kho thé hién, biéu
dién dinh lugng tlong dang giai tich. Khong nhitng thé chidng con mang tinh
ngau nhién hodc & mot s triréng hop -chi ghi chép duge mot s6 thé hién ma
khorg biét duoc ca lugt phan phéi xac sudt clia ching.

Hién nay mét trong nhirng phuong huédng dé gidi quyét nhirng khé khiin
trén day la xay dung pawong phap luin téi wu héa hé théng dién theo da chi
tiéu trong hoidn cdnh bt dinh [xem tap III], trong d6 bén canh mé hinh todn
hoc, kinh nghiém va tim am hic¢u cta chuyén gia ciing dong vai tro quan trong.

Duoi day trinh bay so lugc phwong phap hop nhdt cac chi tiéu theo
quan diém cywe dai hiéu qua téng dé lua chon phuong an téi wu, dya trén y
Ki¢n chuyven gia va phan tich yéu 16 [TK —-2].

Chéng han cian lira chon cdu tric t8i wu cha hé théng dién nhim thda man
n chi tiéu. Nhirng chi tiéu do6 thuong 1a: cuc tidu vén diu tw, phi tdn van hanh
hang niim, thoi han xay dung cdng trinh, thoi han dua cong suat vao van hanh,
sO lao dong trén 1kW.., va cyc dai dO tin cay cung cap dién, pham vi diéu
chinh, d¢ linh hoal ctia phuong an... Tuy theo tirng giai doan, ting khu vuc
moi chi tiéu c6 mot ti trong khac nhau, thé hién & hé s6 quan trong v;

v; 1a hé s6 quan trong ctia chi tiéu thir i, gia tri cha v; 6 thé duwoc xac
dinh b&i chuyén gia, dong thoi co:

Sau khi sip xép thi tu cta n chi tiéu, c6 thé dwa vao qui hoach thuwc
nghiém dua ra m phuong 4an. Méi phwong an duge dic trung béi hé s8 hiéu
qua e. Thi du ey; 1a h¢ s hidu qua cua phwong an k doi voi chi tiéu i. Gia tri
ctia cic hé sé ey, niim trong khoang [0, 1].

T day thdy rdng phwong an la téi wu khi c¢6 hiéu qua tong £ d6i voi
dong thoi nchi tiéu dat cuc dai, nghia la chon mot trong m phuong an sao cho':

n
E = E eV, } ~» max | (6-20)
i=1
k=1, 2,.:.. m

Trong thuc té gia tri clia cic hé s6 hiéu qui e, chju inh hudng boi
nhiéu yéu t6 khac. Chang han d6i v6i bai toan xic dinh cdu trac t6i wu hé
thdng dién, nhung yeu t6 do6 c6 thé 1a: cong suil cac loai nha may nhiét dién,
thuy dién: cong suat to méy l6n nhét dua vao hé théng: muc dé ting trudng
ctia nhu ciu dién ning; cdp dién ap tai trong h¢ thong v.v..

Duwa tren phwong phap phan tich yéu t6, md td mot cach dinh luong
moi luong quan glu'a cac yéu té va mirc do anh hu'orng cua chung téi glé tri
hiéu qua téng cla tirng phwong 4n. T diy c6 thé biéu dién hiéu qua tong E
cta phuong an thong qua cac hé sd phan dnh mic d9 tac ddng cua chc 3eu ta.
Thidu co ! yeu td anh huong dén viéc quyet dinh phuong an, c6 thé bi¢u dién
gia tri hiéu qua tong Ex cua phuong an k trong dang ham hoéi qui nhu sau:

[
L, = Eok -}—’ E ] b (6-21)
=1
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trong do: L, — hiéu qua trung binh cta phwong an k dé thuc hién duwoc n
muc tiéu dé ra
@;; — hé sé thé hién mire dd anh hudng cha yéu té thir j den phwong
an k ‘ _
xr, — ki hiéu yéu 10 thit j dua vio phan tich ¢6 anh hudng dén gia .
tri hiéu qui 1ong clia cac phuong an.

Tir biu thire (6-21) thiy rdng phwong in la téi wu khi dat
(£ »max; k=1, 2...m (6-22)

Gia tri cac hé sb aj, c6 thé dwrong hodc am phan anh mirc do anh hudng
tich cuce hode tiéu cue cia yéu té a; dén hiéu qua téng cia phuong an k.

Trong thuc t& lwa chon theo chi tiéu (6-22) khong khiing dinh modt phuong
an ma cho ta mot mién dap an phu thudc vao nhitng yéu té khac nhau.

Trén day da trinh bay so luge quan diém lya chon phuong an téi uvu
theo chi tiéu cwe dai hiéu qua tong E.

Hiéu qua tong Ey cia phuong 4n & chinh la mic doYdo do) thuc hién
dong thoi n chi tiéu deé ra.

Phuong phap nay c6 wu diém la mang tinh chidt tong quat; bén canh
nhitng mo6 hinh toan hoc con st dung nhirng két qua théng ké, quan sat va y
kién chuvén gia nhim dinh lugng hoa nhlmg khia canh, nhirng tac ddong mang .
tinh ngau nhién va bdt dinh. Ngoai ra & 1oi giai cén cho ta thay kha ning diéu
khién cac yéu té nhim dat cac chi tiéu dé ra. Tuy nhién phuong phap nay doi
héi phdi thong ké nhiéu s6 liéu va khéi lwgng tinh toan lon. Ngoai ra dic
diem cOng tinh hiéu qua d6i voi cac chi tieu khong phai bao gio ciing thda
man. Vi vy cin nghién ctru nhirng phuong phap khac bd sung (xem tap III).

Tir nhitng thiao luan trén day théy ring viéc lua chon phuong an téi
\ru lheo chi tiéu cuc ti€u-ham chi phi tinh toan Z mang tinh chat so bd va la

Iruéong hop riéng cia quan diém lwra chon theo cye dai hiéu qua téng E. Dién
dé duye chiung minh nhu san:

IKhi chon phuong an t6i uwu lheo min Z ¢6
Z =a.Kk +Y =5 min
hodc chuyén thanh

—7 = —u; K — Y = max (6-23)
Cong hai vé cua (6-23) vOi Zyae cO:
Zmax — 2 =Zmix~ K —Y = max (6-24)

Gia thiél phuong an co cuc dai K va cie dai ¥ thi ¢d Zpa. chia (6-24) cho
(7 max = 7 min) Dhan duge:

Zma\ - Z ]{max - 1' max " g
= ¢ — — N = y ! (6'25)
Zmax - Zmin émax - émm Zmax - me
Rién doi thém. nhan dwoc:
Zmax - Z I(max - Kmin Kmu - K
. = dy. " +
Zmax_Zmin Zmax‘—'zmin Amux—Kmin
Ymax - Ymin )'max -_ Y
/lmax - Zmin . Ymax - )'min (6-26)

92



Thi dy phuwong an duge chon ¢6 K va Y, tu k¥ hi¢u hé o hidu quit ey
cua Rhuong an doi vai chi tiéu cuc tiéu von dau tu K

Iimux - K K — -,\'mi'n
€y = — =1 —

. (6-27)
]{max —— ](nlin 1\'mux - I\'min

¢

nghia la hiéu qui e, cang 1én khi vén dau L K clia phuwong 4an ciang nhd so
VOl Ky va cang gin K.

Twong tu, he s6 hicu quid ey cha phuong an dob voi ehi ficn cwe Licu
phi ton van hanh Y dwoe ky hicu:

Y —Y Y — Y .
(‘.y — max . — 1 _ , I)I’In (()_28)
Ymax - ) min ) max Y min
Hiéu qua tdng cha phuong an E dwoce ky hiéu:
VA A Z -7 .
E — max — — 1 .-.— - l]:ll] (0_29)
Zmax “— 44mijn /Jma.\' - Amin

Hé s6 quan trong cQa hai chi tiéu theo von din tw va phi 16n van harh,
duoc dinh nghia:

UL — (11(_. Ami'( Knnn (6_3())
lmdt me
vy = Y'm:n - nig (6-31)
° Zmax - Zmin

nghia 14 chi liéu cyc ti€u von diu tu cang quan trong Lkhi cAn duwdi va can
trén cha von diu lr cang xa nhau d8i vdi cdc phuong i4n khiac nhau. Tuong
tw nhu vay ddéi voi chi tiéu cuc tiéu phi t6n van hanh. T (6-30) va (6-31
cing thdoa man
vg + vy =1
Tu nhitng dinh nghia trén day, nhan dwgce thu tue chon phuwong an téi
uvu la tim phurong 4n ¢6 cyc dai hiéu qua 16ng:

E = e v, + ¢yvy = max (6-32)

Nhu vay bai toan chon phuong an téi wu theo chi tiéu Z = min & muc
trude chinh la bai toan chon phuong an toi wu theo chitieu F = max khi co
hai chi tiéu vé vén dau tu va phi tén van hanh.

6-5. VAI TRO MO HINH TOAN HQC YA BAI TOAN QUI HOACH.

Nhu trén da trinh bay viéc tinh toan kinh té—ky thuit trong hé théng
dién la xac dinh 10i gidi téi wvu (mot phuwong an thiét k&, mdt tham s cha thiét
bi, mot gia tri chdt lrgng v.v...) nhim théa min mot chi ticu (hodc mot truong
chi tiéu) dé ra, trong khung canh ton tai nhitng diéu kién, rang bude vi co

“tac dong boi nhirng yéu t6 khac nhau. Qui trinh dan dén loi gidi thwong gom
ba giai doan:

1) Th3ng ké, gia cdng va X li s6 lidu ban dau
2) Thanh lap ham mue tiéu't8i wvu héa va nhirng diéu kién rang bude
3) Xay dung thuit toan va chuong trinh giai.
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Lrong brugng hop don gidn ¢o the 1én hanh gigi bai loan nhue da trinh
bay o cac muc trén. Khi dé néu ham mue tiéu chi phi tinh toan Z 1a roi rac,
co the so sanh cic gia tri dé tim cire tri, néu ham Z lién tuc.c6 thé dung cac
phep tinh dao ham d¢é gidic Tuy nhién trong thuce t€ hé thong dién c6 nhiéu
bai toin phire tap hon, trong dé nhiéu sé liéu va diéu ki¢n phai xét dén. Ching
han khi nghién ciru phuong an phat trién hé théng dién phai quan tdm dén
nhirng dicu kién sau:

'— S¢ liéu v¢ phat trién ctia nhu ciiu dién niang trong thoi gian ké hoach
cing nhu vé tiém nidng nguon dién. Nhitng s& liéu may déu mang tinh chat
du bio.

— Nhirng s6 liéu phan anh cac dide tinh kinh té & ky thuat cia céac phan
tir Irong hé thong hién ¢o va sé thiét ké.

Mitre do lam vi¢e tin cdy cua cac phin tir trong hé théng, tinh chét cac
hé dung dién theo mc¢ 4o dam bdo cung cdp dién v.v...

D¢ chinh xic cla cic sO liéu trén ¢6 4nh hudng rd rét dén loi giai.

Ngiyv nay d¢ giai nhirng bai toan t6i uu trong hé théng dién, thudng st
dung phuong phap moé6 hinh toan hoc va két hgp véi may tinh dién tr s6.

M6 hinh toian hoc nham mo td nhitng déi tuong vit li khde nhau nho
nhirng bi¢u thirc todn hoc. Vi vav mo hinh toan hoc gitp ta lim ra nhirng moi
lién hé ngang giira cac d6i tugng (lién hé vé qui luat toén hoe), adn goi la
nhitng tich hop ngang, nhim nhan biét ddi twgng dé quan li, diéu khién chiing

Vi mo hinh toan hoc dién ta, mét cach hinh thie, nhirng qua trinh vat
chat xdy ra trong doéi twgng nghién, ciru, nén mirc d¢ chinh xde¢ cda mo hinh
phu thude vao mirc do hiu biét cta ngudi thanh lap mo hinh va vi déi trong
nghicn ciru thuong phire tap nén mo hinh toan hoc mang linh chat gin dung
va duoc hoan thien din. ‘

Bing nhirng dang thire va bat ddng thie mé hinh toan hoe hé (héng dién
miéu ta ciu trice hé va nhirng moi tuvong quan giita hé v&i ngoai canh. Ngoai
canh cta h¢ thong dién dugc hiéu rit rong rai, do 14 hé ning lwong, hé kinh
té quoc dan hodce nhitng diéu kién vé thién nhién, lanh thoé... Nhirng méi lién
hé noi tai va voi ngoui canh d6i voi hé théng dién thuong bao gom:

— Can bing c¢ong suidt va dién ning tai cde nat

— Nhirng di¢u ki¢n rang bude ma khi lya chon phwong an can tén trong,
thi du han ché vé trir Tuvong than, ngudn nude, cong suit chuven tai cha duong
dav vov... |

— Nhirng diéu ki¢n rang budc can dat duge: do chinh la nhitng chi tiéu
dién ta trong dang biéu thire toan hoc.

Thuong ¢6 hai phirong huwdng dé thanh lap mo hinh va giai quvét bai
toan qui hoach phat trien h¢ thong dién:

1) Xiav dung mo hinh (Ong quat, md 4 toin h¢ thong bao gom cic &n
trong cac moi licn h¢é, nhitng han ché, tinh chat phat trién trong thoi gian, tinh
phan c¢dp... Loi giai cua mo hinh niy cho ta moi &4n can tim. Pu diém cia
phuong hwéng nay la téng qual, phdn dnh tuwong déi sat thye té, tuy nhién qui-
md caa md hinh thuong rat 16n. khoi lrong tinh toan thuong vuol qua kha
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ning may tinh dién U hi¢n tai, vi vay chi nén ap dung dGi véi bai todn ¢
khong Ién qua va thuong phdi hop véi huong thu hai.

2) Xay dung cdc md hinh con gidi truée mot s6 bai toan ho phan thi du-
xic dinh dién &p tii dién 16i wu, dy trir 16i wu, phuong thitc van hanh
16i wu v.v... Nhitng két qua s& dua vao mo6 hmh tong quét nhu nhlrng tham sé

da biét, nhor vay qui mo6 clia md hinh chung g:am xubng nhiéu, gidi dé dang
trén may tinh dién t hién nay.

Nhitng phuong phap va mo hinh toan hoc hién nay da tréthanh cong cu
hiéu lgc dé thu lwom x& li khdi lwong 16n théng tin, x4c dinh nhanh chong
va tuong d6i chinh xac loi gidi tdi wu va dé ra nhirng thii tyc nhdm hi¢u
chinh 1&i giai trong qua trinh phat trién ctia hé. Tuy nhién mo hinh toan hoc
phii dugc lua chon sao cho mét mit c6 the md td da chinh xac déi tuong
nghién ciru, mat khac phai c6 kha ning dé ap duno cac phuong phap toan hoc
va cic loai may tinh hién co.

Cac bai todn {6i wu trong hé thong dién lhlrorng duwge gidi nhd nhirng
phwong phap ‘qui hoach toian hoc, nhu vay thuc chét cliia bai toan kinh té —
k¥ thuat trong hé théng dién la bai to4dn thudc khudn khd li thuyé&t qui hoach .
va duoc phat bidu nhur sau:

Xac dinh cic gia tri x,, ..., x, sao cho:

Ham muc tiéu Z(z,, .... 2,) = maz (min) ddng thoi théa man céc rang bude

gz, ... ) >0
gg(l‘;. ooy .Cn)> 0

gm('l'i- secy x")> 0
va diéu kién ]
x> 0. j=] 2, .. n

Tuy theo tinh chat ctia ham muc tiéu va céc rang budc ta ¢6 bai toan
qui hoach tuyén tinh hodc phi tuyén.

Tuy theo mirc do phuc tap cta md hinh c6 the si dung nhitrng phuong

phap giai khac nhau nhu phuong phap thé, phuong phap Lagrange, Gradient,
thuat toan don hinh hodc phuong phap qui hoach ddéng v.v.., ma n(‘)l dung chi

tiét dugce dé cap & cac chuong ti€p theo.

P? tdng quat, ¢6 thé trinh bay 16p cac bai toan qui hoach nho ngén ngir
ctia bai toan 161 wu nhu sau: Xél moét tap cac d6i twgng nghiénciru X, c6 thé
hiu la tap cac phwong 4n, 1ap cic 4n s6 v.v.. Bén canh d6 ton tai tap T,
ching han la tap gia tri tién, vat tu, thoi gian v.v.,.

Can nghlen ctru nhirng phan xa tir tdp X Ién 14p T nhd phép anh xa @.
G:X =T
Phép anh xa @ duoc hi¢u 2 ham muc tiéu cta bai toan.
Viéc tim 1oi gidi t8i vu & dﬁy duge hidu nhu sau:
Xac dinh xz, € X dé cho ~
@ (%) = linax (mim) VOi t €T,
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trong d6 o, tioa niin maot so dien kien rang hude. Mudn xac dm]l duace gia tri
ST wu ciin sap hir ty eae phan tr £ € N va £ € 1. Thue chit moi hé déu khong
¢o thir tir san, chi ¢6 duomg thang thue B LU oo thi tu (6. Khi dé: voi mot

i

T, x. € I thi xav ra

X, <X, (X, di sau x)

h()i_'lt' ) = {’_n (L [l'l‘“lg I_;)
hoac T, > x, (vod trude x)

Binh nghia thir tu tay thude viao ndi dung chuyer mon cua bai loan va

dong vai tro quan trong trong li thuyet 101 vu.

T nhirng khai niém trén ¢6 thé phan biét 16p cac bai toan qui hoach

nhu sau:

Truong hop 1) tap T trang voi dudng thang thue T = R, tip X trang voi
khong gian Euclide X = R®. dnh xu @ — tuyén tinh cac
rang budc la tuvén tinh khi do c¢o bai toan qui hoach
tuvén tinh.

Truong hop 2)T =R; X\ = I®

% — phi tuyén

rang budce tuyén tinh

¢O bai toan qui hoach phi tuvén
Trwong hap 3)

T=IR:\X=R"

€ ki toan tr ki vong (lay gia tri trung binh) .
¢O bai toan qui hoach ngau nhien, con goi la bai toan tim quyét dinh
khi bal dinh hodc ¢d hiém [xem tap 3).

Truaong hop 1). Trong ba truong hgp trén anh xa @ 1 vo hwong, nghia
Ia hiom mue ticu la vo hudng, hode goi 1a don chr tiéu.

O Trudng hop nay T — R™ nghia la tap gia tri val chat 7 trang voi khong
gian m chié¢u, nghia la ¢d m hwong sap xép thir ty: hai todin ¢o m ham muyc
tfieu. Van deé tha ty & day trd nén phire tap va duoe coi I mol bd phan cda
hai toan qui hoach khi bat dinh.

Phuong hudng sip x€p thir ty co hé dira vao v kién chuvén gia hodc
anh xa R™ vao R, trong do R 1a khong gian mot chiéu thé hién hiéu qua téng
(fmuc 6-3], chi tieu loi ich [TK-5], ]man ¢o thé sir dung nhirng 10i gidi thoa hiép
khace [Tap 1)

Ngoai ra ¢& thé dira vao thong tin cta déi tuong d¢ phan bi¢t cac dang
qui hoach.

Khi thong tin ban dau vé hé da va chinh aac ta co bai toan qui hoach
tit dinh. Khi thong tin khong du (trong dang phan phdi xace sudt hode mot sé
ghi chép roi rac) ¢6 bai toan qui hoach ¢6 hidm hodic bit dinh. Nhirng ap dung
ctia bai toan qui hoach tat dinh trong hé thong dién duoce trinh bay & cic chuong
ticp theo. Nhirng khai niém va nhtrng ap dung bude diu vao hé théng dién
ctia bai toan qui hoach ngiu nhién (¢6 hiém con goi la phat hode lidu) va bag
djah la mot phan noi dung cua tap 11
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Ch\rung' bay

PHUONG PHAP LAGRANCE — PHAN PHO1 TOI U‘U
CONG SUAT Tnpnc nE 'THONG PIEN

7-1. MO DAU. -
. N . .

- Mot trong nhirng bai toan kinh t& — k¥ thuat khi van hanh va thiét k&
hé thong dién ki xac dinh sy phan phéi tdi wu cOng sudt gitra cac nha may
dién trong b¢ thdng nham dap tng mot gia tri phy tdi téng cong 4& qui dinh.

\

Vige nghmn ciru phuong thire phan phoi t8i wu cong sual trong hé thong
dién l\hong nhirng nham nang cao tinh kmh té trong van hanh, ma cqn déng
gop vao-4nh chinh xac va h()'p '1i khi qui hoach, thiét k& hé théng dién, do co
xét dén ché d6 lam viéc cha hé thdng trong cac phuwang an khac nhau.

T qiian diém hé théng th\ay ring ¢ ddy ciing xuat hién bai toan t6i wu
da chi tiéu. Gi4 tri cong sudt phat ra tir cie nha may dién khong nhirng nhim

théa man phy tai chung ma con lagiatri téi wu theo nghia phai dat duoe nhfrng
chi tiéu sau day: \

— Chi phi nhién lidu trong toan hé théng la cye tieu

— Do lin cay -cung clp dién phai di lon, nghia la do du tru cong suit
trong hé thong phai da lon

A

— Chat lwong dién ning phai dam hao y.v...

Thyc ra chinh la phéi xay dyng ché d6 van hanh t6i wu cla hé théng dién
vé cong sudt sao cho cue tidu ham chi phi tinh to4n cho viéc san xuit chuyén
tai va phan phdi dlen ning, dong thoi c6 nhitng gia tri téi wu vé do gm cay va
- chat lu'(mg dién nang Hién na; chwa ¢6 mo hinh toan hoc chat ché d? giai bai
toan tong hop do, ma thuéng gidi quyét cac bai toan b6 phan sau dé két hgp lai.

Vi vay bai toan phan phoi téi wru cong sudt giita cac nha may dién buéc
dau thudong dugc giai quyét thda man mot chitiéu quan trong la cye 1idu ham-
“chi phi vé nhién liéu trong toan hé thdng. |

Noéi dung cira chuwong nay trinh bay viéc ap dung phuong phap Lagrange
xac dinh phan phoéi téi wu cong suét gita cac pha may nhiét dién, gitra nha
may nhiét diéi va thay dién. \
\
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7-2. THANH LAP BAI\TOKN LACRANGE

Nhu #a trinh bay so liroc & cudi chuong sdu, baitoan téi wu co th% phat
biéu nhir sau:

Cén xac dinh cac dn x,. x,. ... £, sao cho dat cuc tri ham muc tiéu
Firy. x,.... x,) = min (max) (7-1)
va théa min m rang budc sau: ~
(U, To, ..., ) >0
0AZy. Ty, e, ) 2 ) (7-2)
g;m(xl. Xo, ... x;) = 0

Trong trudng hop ham muctién(7-1)1a giai tich. kha vi, hé rang budc (7-2)
gdm toan cac ding thire va s6 An khéong lon, ¢ (hé gidi bai toan.18i wu béng
phirong phap thay thé binh thuédng., dua baitoan 161 vu co rang budce, nghia la
Lon tar hé (7-2), vé bai toan tim cue trt khéng rang budce (cire tri khdong vuong):

Khi d§ can xac dinh

Faxy. @, .., x,) = min(max) (7-3)
voi !
gixy., X, ... Tp) = 0
gy Xy ..o xy) =0 (7-4)
GmlT1. Tye oo Xy) =0

t‘rong dé6 m < n.
Tu hé (7-4) khd m Ao s6, con lai (n—m) 4n déc lap thay vao ham mue
iéu (7-3). Khi @6 F tré thanh ham clla (n—m) an: wpyy . Tmea, .. T
, ,
Piéu kién cuc tri cia ham F la

aF ~ 0. aF —0. ... oF

¥4 L Jo ) or,

Muén biét tai dé6 ham F dat -eyc tiéu bay cuc dai phai xét gia tri dao
ham bac 2 cua F. '
Thi dy 7-1: Tim gia tri ry, x, sao cho

F =x? +x§-=>min
vii diéu kién

X xz_
5 +—=1

Tir phuong trinh rang buoe co: x, =

(Jt—a

. 3(2 — xy), thay vao ham mue

-

tiéu F. nhan duoe

. 9
F=ax + " (2 — x,)® = min,
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d o 18 .
| 18 12
x. = . x. =
13 R
Vi .
2 9
-—2_ = _-fj_ > 0 nén cdp gia tri
Ax 1
1
18 12 . '
®* 1? = |—; lam cue lwu ham [ !
=7 ) [13 1.3}
va

v 18 \2 12\2 36
~min I = | — =) = —
t (13) +(13) 13

Phueong phap thay (hé (ruc tiép Iren day chi tién o1 khi hé phuong
trinh rang budc (7-4) 14 tuyén tinh va sd luwgng m khéng lém Lim. Trong trieong
hop chung d¢ Qifii bai toan xac dinh wirc tri co rang buoc la ding thire va tuyén
tinh thuorng s dung rong rai phiong phap Lagrange. hodc con goi la phwong
phap. hé s6 khong x&c dinh, '

NOI dungl_chu véu cua phuong phap Lagrange vhhu‘ 50112

Can xac dijnh Xy, X2, .., T, sao cho

, Fix,. z,, ... x,) = mia(max) (7-6)
va thoa man

alx;. ., Xa) = 0
92(11. s X)) = 0 (7_7)
Gl ey X)) = 0
trong d6 m < n.
Thanh lip ham Lagrange
m
L(x], XY J:n) = F(xlv v xn) _Jf_ E A~Igl' (xq,"_.... xn) (7'8)
i=1

trong do A,; i=1,2, .., m la nhimg hé $0 khong xac dinh.

Ni g, (g ces ) =05 £ =1, 2, ...y m, nén ham L(x) dat cuc tri o cac gi4
tri x, nhu ham F(zx).

Bai todin Lagrange bﬁy gio phat biéu nhu sau:

Xac dinh cic gid tri T, Tz ., B VA A Ay .. Ay 520 cho théa man

n

3 L.(x) oF(ﬁx) + Z A —0 , (7-9
Q.L'j OIVI i=1 _ Bxl
J=12 ..,n
vA
gi(Xy, s Tp) =0 (7-10)

i=1 2, .., m
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!

T (7-9) ¢& n phuong trinh va f1r (7-10) 6 m phirong trinh 58 gibéi duwoe
R AN x;va moan A, N

\ |
bé xac dinh cue dai hoae cwe hién phai khao sat gia tri dao ham bhac 2
eta L(x) hodc I'(x).

Tro lai thi du don gian trén ki, néu dung phuong phap Lagrange ta co:

Lix) = F(x) + Ag(x)

2 2 T x, ’
Lix)= 1. 4 .r,,+A(—-+——l)
( : . 2 3
X, R
OI,(:II) =2 ,,. 4+ — = 0
Yo o -
va
= *
1 2
—2— + 3 — 1 = 0.

&idi hée 3 phuong trinh Lrea dav, nhin duec

. : IS . [
F s min Ky x? — T = =
) - {(‘1

Sau dav xét truamg hep khi ham muyc tiéu F(x) va cic rang budce gix) la
ghttng phién ham (ton fai nhitny tuong quan gita cie hom). Khi do tim cue
tri cua cac phién ham thueng phai su dung cac bai toan bhién phan. Duoi déy
s¢ trinh bay phuong phap Lagrange trong truong hop nay va léi gidi nhan
duvoc nho hé phuong trinh Euler. 1

_ Bai toan cyc tri phiém ham co thé xual hien khi xac dinh phan, phoi téi
wu cOng suat doi véi cae nha may thuy dién vi kbhi do phiai x¢t 161 ud trong ca
chu ki didu tiét [xem muc 7-hH]. '

Bai toan duwoc phal biéu nhu saw:

((an xac dinh eéc ham z,, x,, ..., x, cta thoi giun [ sao cho dat euwc tri
phién ham

t1

Vo= j[f‘(t, o, . X, rl :x:‘n) dt = min (ma.x) (7-11)

to

va Hhioa man cic rang buac

g (k. x). 2, =0
g: ([9 Xy, ‘..,xn) e O }
)

(7-12) .
Im (L, Xy, ..,T,) = 0 )
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Trong a6

x’ zw—qﬁj——; j: 11,2.‘..., n
(o di

Ta thanh lap ham l.agrange

L {x)=F (t x) + 2 [A () g d, x)] , (7-13

- : i=1
Sau d6 tim cue tri cha phién ham

t

Ve = IF'_ {d, v) dt — nﬁn (max) (7-1.1)
N / . .
to
trong do6

. m |
Fe (t,x)y=F (I, x) + = [hi (D) g (5 )] : (7-15)

._LI !
Cac éid tri x; (): j= 1,2,.., i va &, (!), i = 1%.., m, thoa min (7-14) va

(7-12), nhan duwoc bing cach giai hé phuong trinh dao ham riéng cua ham Lag-
range va viét trong dang hé phu'ong trinh Euler nhu sau:

7/

'/o - -  fe ’ = U
[* (%) dt [4Z 1)

. . |
f*@y) — ——[*@) =0 S (7-18)

fo(z) — —dd,— fo(z) =0

trong dé .
é s aF* _
Pz ) = j=12..0 .
] AX; . \ \
. LY S 3
fox.) = J=12..n :
] OIj’ o —

Két hop n phuong trinh & hé (7-16) va m phuong (rinh rang bude (7-12)
noi (-hung s& xdc dinh dugc (n + ) gia tri ham x, (1), Xy (1), X (B) va A (1),
Az (£),... Am (1)."Ngoai ra dé xae dinh 2n hing: sd t1ch phan s€ sir dung cae ditu
kién bo
xj (ts) = w4, VA e (L) ==, j ? 1,2,

Trong truong hgp néu cac rang budc g; (x) 1a nhirng b4t ddng thie thi
it stt dung phuong phap Lagrange ma thudng dung phuong phap qui- horach
tuvén tinh, con trong truong hop lién quan dén nhitng dang phi tuy€n & ham
muec ticu hodc rang budc thi sir dung nhitng phuong phdp qui hoach phi tuyén
nhu phuong phap Gradlent hodc qui hoach dong v.v... Noi dung Chl tiét nhung'
phuong phap nay s& trinh by & cac chuor}g wWép theo.
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7-3 PHAN PHOI TOI UU CONG SUAT GICA CAC NHA MAY NHIET DIEN.

Al “ v Ve ’ .9 \
Ta Kkhao sial bai toan don gian sau:

Co n nha may nhiét dién (ﬁng cdp cho phu (4i tong P, ¢6 dinh. Biét
nhitng s& lieu ve dac tinh licu hao nhién liéu & tirng nha méy

Can Xéc dinh gia tri L16i wu cong sudl tic dung phat ra cha nha may dlén
Py P,...., P, sao cho:

— Chi phi nhién licu tong T todn hé thdng la cuc tiéu,-dong Lhoi:

— Thoén mian diéu kién vé can bang cong sndf tac dung (rong hé thdng.

Trong d6 ¢hi phi nhién lieu T thuong ldy la luwong tiéu hao nhién liéu
tidu chuan £ va coi nhu chi phu thuodce vao cong sufit the dunp, nghia la

= b5, P, ...P,) (7-13)/.

Bai toan duge phat bicu nhu sau:
Nae dinh Py, Pa, ..., P, sao cho

B (P P, .., P))— min
vai
gy =P+ P+ ..+ P —Py—A4P =0 (7-14)

va Py>0; j=12 ..,n

Trong do AP la ton thit cong sufit tac dung trong mang dién, gia ‘tr_i AP

phu thudc vao P, Py,..., P,. ;

be giai bai toan ta thanh lip phueng trinh Lagrange

‘ L(P) = B(P) 4 Ag(P) (7-15)
bicu kié¢n cye tri etu ham L(P) 1a: ,
J ) 3
al.(r) _ B o 2 (P) -
aPl apl apl
o I.(P) all () ay ()
= D M _o | (7-16)
b, aPy 2 op,
(P B (P
APy _ 3B(P) g P) g
apP, P, ar,

Gia thiét ring luong tiéu hao nhién liéu long B(P) bdng tdng cac lugng
tieu hao nhien liéu £5,; i = 1.2, ..n & cac nha may dién, vi vAy trong bién
ihae (7-106) ¢oO: '

abBwp) . 8B, + KL aB,

= S ST \ oo
P b ap. Fott b

(7-17).

C6 thé xem rang su thay d5i tiéu hao nhién liéu B, & nha méy i khong
phu thudc vao cong sult phat ra P, tr nha may k, nghia la:
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abB;

m~ 0 1w kv
aP, + ko
-a—P— = & — la sulit ting liéu hao nhién liéu cua nha may i, néi lén

nhip d¢ ting. nhién liéu nha may ¢ khi tang cong sudt P; phat ra. Gia tri s phu
thudc chii yéu vao dic tinh lam viée clia cac thiét bi 10 hoi va tude bin.

Tir day, bidu thirc (7-17) ¢6 dang

3Bk =s;i= 12 ..,n (7-18)
Gl of . '
Tiép theo xét bidu thuc A ag P G (7-16):

Theo (7-14) ¢6
gP) =P, + Py + .. + Py— Py —AP =0

Pé don gidn ta xét truong hop AP = const, nghia l\é gid thiét ton that
cOng sudl trong mang &lén khong phu thuée vao st thay do0i cong suat phat P;
tr cic nha may dién, ma 12 mot dai luvong ¢d dinh chiém mot tf 1é (quang 10%)
so v&i cong sudt téng phu lai P = const. Vi vay c6: ’

- ag (P) _ aP,
AP, ~ aP

=1 ‘ (7-19

& day ciing gia thist 220 = 0 khi i + k. < .J
- OPk
Két hop véi (7-18) va (7-19) bidu thue (7-16) sau khi khir gia tri A,

trd thanh. |
B = Eyam . == By ; (7-20)

Tir day co thé phat bidu nguyén li phan phéi tdi wu cong sudt nhu sau:

Khi khong xét dén su bi&n ddng cha' phu tii tdng P va coi tdn thit
cong suit tac dung trong mang dién AP 1a' khong ddi thi cong sudt phat P
clia eac nha may dién nhan gia tri t6i wu khi théa min didu kién cam bang
sudt ting tiéu hao nhién li¢u ¢ gita cic nha may dién, nghia la &; = const.

Tiép theo cin xac dinh diu kién cwe tiéu clia ham muc tidu B(P), nghia
1a phii cé: Ve

2 &
L) 50 hotie d®L(P) >0
on '
Theo (7-13) c6:
d*L(Py = d*B(P) + Ad*g(P) (7-21)
trong doé -
2
d*B(P) = 2B ——— (dPi)? + By (dp2)2+ 4
aP* » P*
1- 2
2 ‘22
#B (dP,)*+2 ¥5 dPdP, + 2 — B dPdPy 4 ...
.p 3,08 K S¥ T 4%
. n , cY
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Vi di uid thidt sudl tang tiéu hao nhien licdu e, cha nha may i khong phu
Ahudce vao ¢ong sual phat I, cua nha may k,'voi k+=i nén viét duoc:

3o . a* 3,
dpiny = L8 apy o+ T E @,y
ol 2 P?
] »
ngoai ra 2y
' )
drgpy = VI qp ey LPS% +..=0
3P, 0F9F%
Vi | ) o
O(.](P) = 1; bi(li) =1, nén OJ’J(P) = 1 -P—Z-q—-(]‘) = 0...
a/ Cal, 2 ‘ 2
! . o b oF, _
Do dé co y
1B
d* Py = d*L(P) = ‘)l (P (7-22)
i=1 0P

Nhu vay A& tieu Bao nhién licu ¢6 gia trvi cwe tiéu, nghia la d3B(P)> 0
thi phii thou man dieu kién

o° I3 . de, - . S o
— >0, hodc — >0, nghia I& dudong dic tinh suldt ting liéu hao
(Tt 2L,

nhien lieu g, la mot ham hhong giam khi cong sudl phiat P tang lén, diéu do
cung phu hop véi thire 1€ van hanh
Ti€p theo xél trurdmg hop linh dén suw thay d6i ctia Lon Lhidt cong sudt
tac dung AP trong mang dién. Khi.dé
AP = QAP (P Py, ... 1)
T bicu thire (7-16) dieu Kién cuwe tién caa ham Lagrange ¢6 thé viét
trong dang:

sL(P)  oB(I) 29(P) WAP
- a8 a1 - ~ 0
0’)] OP] aPl El+ ( o[)l )
sL(P?)y  oB(D) 2q( 1) sAP
_ P —arr [ 1= 2280) 2 |
01)-_: OP-_: OP2 2 ( GP'_)_ ) ' - (7-23)
aL(P) o B(P) 2g(P) sAL Y
- A = +n 1~ 220
o o AT = ( b ) 0

Tu day ¢6 the vi€l diéu kién phan phoi coug sual téi wu gitra cac nha
may dién nhu sau: ,

Ey £ €5

= - = . .= - — — ) (7.24)
| AP | oA F [ _ _OAP e
3P, o, - 8P,

Day cing chinh la ngaven i can-bang sudt tang tiéu hao nhién ljéu trong
dang ddng Uri. Trong Lruong hup AP = const biéu thire (7-24) tré veé dang (7-20).

Két hop bicu thue (7-24) vu phuong trinh can biing cong suat (7-14) giai
dugce cac gia tri cong sual toi vu P, i =1, 2.0
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Trong truedng hop téng quit c6 thé xét khi ueu}ayo nhién liéu B cling
nhu ton thit cong sudt AP khong nhitng phu thudc cong sudlt tac dung Py, Ps...
P, ma con phu thue. vao cong-sudt phan khing phét ra 1t cac nha may Q1.
Qa,..., Qn, ngoai ra ciing xét dén su phu thudc clia cong suit phu tai 16i cac
ché do phén b6 cong sufit (ddn dén thay doi dién 4p tai cic nil phu tai). Khi

d6 bai toan c6 thd phat bitu nhu sau: /

X4c dinh Py, P,,..., P, va Q,, Q,,..., Q, cha n nha rﬁéy nhiét dién sao cho
; ]

B'= B(P,,..., P\; Q... Q) = min (7-23)
d6ng thoi thoéa mian cac phwong trinh rang hudce:
gP) =T, +'Po+ .. + Py~ Py — AP =0 ‘
()(Q) Q+Q4+..40 ~0n—0Q =0 (7-26)
trong do6 ngoai cac ki hiéu ci, thém: -
Qi — cbng suit phin khang téng cha phu tai
AQ — tdn thit cong suit phan khang trong mang dién.
Ham Lagrange trong trudong hop nay co dang :

L(P, Q) = B(P, Q)+ hg(P) + hg(Q) (7-27)

Thanh lap phwong trinh Lagrange, nhan duoc:

oL (P, Q) (1 aPg, oAP) ( 20, dAQ
Xl —_ — -+ Aof -- —
2 P; - LA 2L

=10 -28).

} il = ], 2,.... n.
s L(P, Q) ( aPy - oAP) ; ( 3Qn ~ AQ , ,
AL - L P W - =0 " (7-29
20 TEMT e : ) oQi) (29
i=1,2,..n

1rong dé ¢ = 0B sufit ting tiéu hao nhién liéu theo cong suit tac dung elia
- nha ‘may i
,B!Bi
/OQi

i = sudt ting tiéu hao nhién liéu theo céng sufit vph&r'l l:hz’mg

chia nha mdy i.
"Tw hai biéu thitc trén c6 thé viét diéu kién phan phéi téi vu cong suft.
Sau mot s6 bién ddi [TK-7] nhan dwoc diéu kién can bing suiit ting dﬁng tri:

- 2AP
' -——-———-aQi ‘ “
| _?AQ '
] = const (7-30)
2AP  2AQ '
| 2P 00, AP - ,

“oP, { - dAQ)

' e
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Ti bicu thire tren thdy ring day la truong hop t0ng quiat. Khi khong
x&ét den su bien doi cia AQ thi bicu thire (7-30) tro vé bi¢u thue (7- "1) va khi
khong xét ci s hidn d6i cia AP Lheo Pi thi (r& veé truong hop don gian nhat
€, = const,

Ngoai ra tir 2n fhuwong trinh dang (7-28), (7- 29) va 2 phwong trinh rang
psuhe (7-20) c6 thé xac dinh duoc 2n+2 nghlem 14' Py Poi Quuecs Qn VA Ay Ag
dé thoa m@an dicu kien B(I. Q) = min.

Tiep theo <& can cw vao nguyén If phan phéi téi wu cong sudt trén day
trinh bay nhing dic diém va thé e 4p dung.

7-4. PAC PIEM vA THU THC PHAN PHOI

A
Nhw 1rén da thdy vice phin phoi t6i wu cong suldt gitra cac nha may
nhiét dién duge tuan lheo nguvén ki can bang ve sual ldng liéu hao than tiéu
vhuldn e. Trong nhirng truong hvp chung suil tang < mnang dang ddng tri.

Sual tang e thé hién nhip do tiéu 6n uhién liéu khi ting cong suat P
phat ra. Vi vay theo nguyén li pkan phdi trén day d¢é dat cuc tiéu nhién liéu
tiéu hao trong loan hé théng, nha méy o e nho sé nhan phal nhiéu cong
sudt va nha may co e 16n, nghia la lan viée khong kioh té, s& phai phat it
¢ORy suat.

Nguvén 1li nay phdn anh tinh cbng bing trong dieu khién 18i wvu. Dé
sang 10 ¢an thay rdo nhing dac diém sau:

1. Phan bi¢t sudt téng ¢ va sufit tiéu hao nhien li¢a 7
, Ung voi mdi nha may nhiél dién ¢o
48 thé xay dung dwoc duong dic linh tiéu hao
nhién licu B phu thudce cdng suiat phat ra P.
Thueong B ¢6 qnan hé phi tuvén voi P
(hinh 7-1). ' o
Gid thiét nha may dién dang laim viéc
& diém a. Khi d6
dB
dP
p 12 hé 36 géc cla duong ticp (uyén tai a va
. la tgB. Thuong luwong tiéu hao nhién liéu B
tinh theo tang gio, nén don vi cda la
kg .nh.liéu }
[ kWh ]
Sudt tiéu hao nhién li¢u cua nha may khi phat cong suit trng véi diém a
Ia Yo

L, =

Hinh 7-1

Ty =

B [ kg nhién liéu
] (7-31)

P, kWh
(ri4 tri Y, chinh la hé s& gbe cua dwong cat tuyén ké tur gb¢ toa do va
qua Jiém a, nghia la
Ta = tgo
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Tir day thay l‘ﬁng trng voi cOng sudt phat P,, sufit tiéu hao nhién licu 7,-1dn
hon suit ling tiéu hao nhién liéu g,

Gia tri cong suiit tai d6 e = T goi la cong suét kinh té Py, vi tai d6.gia
tri sudt tiéu hao nhién liéu T dat cuwc tiéu va Khi phat P > Py gi4 tri e tang
nbanh, tiéu hao nhiéu nhién lidu, khong ‘kinh té. Vi vay theo quan diem tiét
kiem nhien lieu doi voi nha may nhiét dién nén lam viéc vai gia ri P < Py

Gia tri Py ¢6 thé xdac dinh theo do6 ehi (hinh 7-1), d6 14 cOng.suat ung
voi‘didm Ligp vad gita dtforng cong B(P) va duong théng tiép lu)én ke tu gdc
toa do (¢co goc nghieng a). Khi quan hé B(P) cho trong dang giai tich, gia tri
P\ nhan dwge Uir nghiém cira phuong trinh; ’

dB (P B (P N
Py = () =/ ) ‘ (7-32)
"~ dP - P
Thi du béng s6 & bang sau day minh hoa cach xac dinh gi4 tri e va ¥
- \
Phu tai he nll.li?:l “I'Ji‘gu Suat tieu hao | Smit ting tieu
théng P (MW) B(an/h) T (kg/kWh) | hao (kg/lfWh)
’ N /.‘.r
Y+ Y
250U 1060 0,420 0.200
2600 076 0,412
oL . C - i
S0u0 2000 0,400 )
510u 2070 0466 0,700

-

r’

"Theo bang trén, & thoi diem P = 2500 MWh gia tri ¥ duoc tinh

y= B 2100 o kgkwh
2500
ahwing gia tri e xac dinh theo bleu thirc .
_ 1070 = 1050 - 0,200 kg/k\Wh'
2600 — 2500 e

\
— 2..Djc tinh sust ting tieu hao nhien lien cnha tb 16 hoi - tubebin.

Puong ddc tinh sudt ting tiéu hao nhién liéu e clia nha may nh|el dién
dwoe xay dung trén co s& cac sudt tdng tiéu hao nhién liéu cta 16 hoi ¢ va

cua tudcehin er.

Truée hét xét dic tinh suft tgng tieu hao nhién liéu cia mot t6 may
gdbm 16 hoi va tudcbin (hinh 7-2). Trong d6 nhién liéu B vao 16 hoi, thanh
nhiét luong Q sang tuome 'de tao ra cOng sudt co P cho may phat dién.

, Mot cach tdng quat cd the bidu dién su
thay ddi nhién lieu B theo cong suit P nho bigu

thirc sau: ' - F
¥ s lind "'*—-
- _E_B___E‘_B__‘_i_g_ - (7-33) @ |7

. dP ~ dQ dP Lo Hinh 7-2

-




Trong d0 —r% chinli la sual lirg tieu hao nhién liéu cha 10 hoi, ki hiéu
40 | .
li e. (kg nhién liéu/keal]

@

. . . . P L . T kcal
la sudt tang tieu hao nhi¢t Iwogng cua tugebin, ki hiéu la ep [ J

y kwh

Vi vay ¢6

kg\ -
= §L.E (7-34
£ = Bt [I\Wh ] )

Pudng dic tinh suiit tang ticu hao nhi¢n liéu cia 10 hoi ¢, thudng co
dang dwong coug (hinh (7-3) tuy thude cie lToai 10 hoi khae nhau, B6i voi loai 10
hoi hién dai, hicu sudt cao, ¢ it bicn doi doi voi phu tai Q.

Pudong dic tinh ticu hao nhiét luong Q clia

L . . . .:x e . . y by k
tudebin trong nhiéu trudong hop co dang gan qEF}.’T]
tuyen tinh hinh (7-1). Ngoai ra dudng dic tinh nayv cal.
thuong ¢6 cho giy khie ang voi gia (ri kinh (é
cua cong sual tuqebin Py, diéu 4o duwoce giai thich t
Iiv Lhi van qua tdi md, nhiet wong ling nhanh va
do d6 linh Kinh 1€ cua (udchin giam do6t 1igdl.

Trén hinh 7-4 cting bicu dién dudng dic —
tinh sudl lang liéu hao nhiel lvong ¢ia ludcebin,
[d gid tri dao ham ciaa duong Q theo P. T duong
dite linh g va ey xay dung duoc daong dic tinh
sudt tdng tiéu hao nnién liéu e cla t6 miy, theo hicu thic (7-34) nhar (rén

hinh 7-5.,

215

"Hiph 7-3

‘ Viee thanh liap dac tinh suit ting

a, g{f\fj}} tieu hao nhien li¢u cla ¢d nha may nhiét
kg 0 dlen phai dua trén dide tinh  c¢ha cac
lm J to ‘mfny va tudn (heo nguyvén li can bing
sudt Ling e cua cic t& may nhim dat
phan phéi t6i uwu cong suat gitra chung, khi

/ A cf.)ng sufit chung cha ca nha may da duoc qui

dinh theo muc ti¢u t6i wu toan hé théng,

= Thi tue xdy dung duwdng dic tinh e

| chung cho nhiéu 6 may dugc trinh bay

] ’ o chi ti€t & muc sau. Tuy nhién c6 the xay"

A Prw) dung dic tinh suft ting . cla nha may

Hinh 7-4 theo cich thdng ké cac tap s6 liéu B va P

trong céc ché d van hanh khac nhau va.

nkd cic phuong phap gia cOng toan hoc, chdng han phwong phép binh phuong
cic tiéu [xem phin thir nhat] xay dung dugc quan hé giai tich B = B P).

3) Tha tyc phan phéi t6i wu cong smdr.

Nhu tren da biét su phan phoi 16i wu cOng sudl gilta cdc nha may nhiét
dién tudn theo nguyén li cn bang suil ting tiéu hao ohién liéu o cha tirng
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nhi mdy. Trudc h&t xét truong hop xem tdn thit AP trong mang la khong

@i, Gid thiét can phan phéi’ P cho n nha may dién. Khi do thi tuc tién

e nr e (2]
— Véi mbinha may da biét quan hé e;=s, (P)); Kurh

i = 1,2,..., n frong dang giai tich ‘(hinh 7-6) hoic o/

bang s6. ' '

1

—"Dua trén cac dic tinh ¢ = e(P) xay
dung duong dac tinh suat’ ting tidéu hao nhién
liéu & cta toan hé théng gom n nha may. Pudng
e = e(P)dwgc x4y dung bing cach git nguyén

. e
gia tri trén truc tung va coéng n gia tri trén trye P}
hoanh (hirh 7-6). Hinh 7-5

g

PD

— Can ctr vao phu lAi téng cong Py can cung cap va luong cong syt
ton thit AP (trong tinh toin so bo co thé 15y AP « 0,07 - 0,12 Py) xac dinh

cac gia tri toi wu cong sudt phat ra tu cac nha/ mav dién P;’,vi =1,2, ..., n Cac

/ \ q Tl
gia tri P? dwoe xdc dinh nhu trén hinh 7-6 thoa man diéu kién

) 1

€ =€ = o= 8, va
®
P, + Py+.. + Py= Put+ AP

Khi tién hanh phan phéi t6i wu cong sudt theo thi tuc trén day can cha.y
nhitng diém sau :

a) Khi gid tién,nhien lidu & nha méy i nao d6 khie gid nhién liéu tieu
chudn thi can hiéu chinh sudt tdng e theo biéu thic

a;

g = B (7-35)

Qo

tfong dé a; — gia tién mot lén nhién liéu ctia nha may i
! a, — gia tién mot tan nhién liéu Liéu chuan,

h) P&i vai cdc gia tri sudt ldng e bé hon gia tri < ang vai cong suat ey
tizu P.i, hodc cuc dai Pmay thi ldy gid tri Paj, va Poa, tirong ing, vido la
n’hﬁ'hg gioi han kha ndng phat cia nha may.

¢) Trong thuc té van banh thuong ding cic bipg s6 vé suit tang va
chc gia trj P; thay cho cdc dudng dic tion,h, d& phan ph6i tién loi hon. Ngoai
ra khi-da biét ché do lam viﬁéc pién tai cua cac nha may, néu phu tai hé thong
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P. 1ing lén, thi then nguyén li t6i wu, s¢ d& nha may cé ¢ nhd nhan thém phu
{1 trirde Buy nhién cuoi cung phai dAm bdo ¢, = const va dap wng da Pp.

Trong truong hop xét dén sy thay déi cna ton that AP, su phan phoi
tdr uu cHng sual theo nguveén li

A_LA_ - o — "
12 P 1 2AP
o P, al,

Tir dav thdy réng qua trinh phan phdi vin theo thi fyc trén kia chi khace
trén truc tung do gid tri s duoc thay bang gia tri e theo biéu thic
—— .I -
i { 2AP '’
.Pi

Trong dé %—%’i la su bién ddi cta AP theo P, trong nhl”rﬁg trivong hop don
i } -

Lian c6 the bidu dién trong dang giai tich va chi phu thude mét hien so P.. Cht

tiel ve phan nay cé thd xem o [ TK-11].

4) Ditu kién ngirng td may.

Trong thwe té van hanh khi phu tai cia hé thong thay ddi khong nhirng
cin phan phdi 16i wu cdHng sudt gitta cac. nha moayv dien nhy i xet trén day,
ma ¢ xét truong hop cin nging hodc mé thém to may nham tiét kiém nhién
.o ‘
lieu chung.

Sau day x¢t diéu kién tai wu d@ ngirng t6 may dang lam vide,

Gia thiét 6 to may & nhda may dién nao d6 can ngirng va sau thoi gian
7., lai cain md& may lam viée. Rd rang nén T,, = 0 thi hoan toan khong nen
mmn;j, nguoc lai néu Toy — oo thi ngirng hién nhien la (,0 loi.

ol By la lwong nhién lidu tiéy hao ctia nha mav (co {6 mav do) truoc
Lhi nonng t& may va B, la lugng nhidn liéu tiéu hao san khi ngirng tH mav.

Py. P, la phu tai (cHng sudt phat) cGa nhid mav trude vi sau-khi ngung
tH mav,

B. la lvaong nhién Liéu tigu hao dé mo may lal ta‘mé_y dé,

Tne 12 thoi gian can thia! nging t6 mav do.

e la sudt tAng tién hao nhién hén cha toan hé thang. Vi cang suat cda
t mav dinh nging rat nhoe so véncong suat toin hé théng nén cd thé xem
¢ = consl {rude va san khi ngang t6 may,

Py la edng suidt lu dung cGia t6 may can ngung.

Co thé phan #eh thay rang khi ngung (6 may sé tiet kiém duoce mot
Jueng nhién licu AB, ,
ABy = (By — By) + P4

do nha mav do6 giam phy tai va t® mday do khong tiéu (én ty dung. Tuy nhién
fuony piin tai giam di d6 cac nha may khac phai nhan (vi Py, = const). ngoai
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ra sau ‘lhoi gian T,, lai phai mé mAay £ may nay hén viéc nging ciing kéo
theo hai t‘hr'mh phén tiéu téon nhién liéu.AB,:

Pir—P»
. B
. AB; = JidP + ‘m
o
2

trono do thanh phan tich phan phan anh litgng nhién héu tiéu tén trong hé
thong dé nhan thém phu tai (I°y — P,), thanh phan the hai chi lrong nhién lidu
m& may qui doi vé mdl gio can ngung

T day thay rang viéc ngung t6 may chi co loi khi:
AB, > AB; hoic AB = AB, - AB, <0,

nghia la diéu kién t6i wu ngirng 16 may co6 thé bi€u dién trong dang bat ding
thirc sau |
P1-P2
AR = ed P 4 & — [(Bl — B2) 4 ;P\ ] <6 77
Tng 2 td (7-37)
o
Ung véi cac gia tri Ty, khac nhau, theo bicu thére (7-37) ¢6 the xay dirng
dugc quan hé AB theo e nhu trén hinh 7-7. '
T hinh 7-7 thiy rdng vang AB < 0 thé hién nhién licu tiét kiém duoe.
Nhu vay vai mot gia tri fngl viée ngirng to may chi co loi khi e <s?. Gia trj
«* 12 sudt tang kinh t€ cua tiéu hao nhién
liéu. Ngodi ra ciing thdy rang khi ting T, AB
nghia 13 kéo dai thoi han phai mo may lai, Togr  Tnge
pham w1 tiét kiém nhi¢n liéu mo rong thém /
va néu 7,4 — o0 thi AB <0 vdt moi v, nghia
la ngirng t6 mav ludn co loi. /
Trén dav khi thio luan wé ngirng to Toy2 2 Tng
may chi méi dé cap dén muc tidu tiét kiém /‘
nhién liéu cho hé théng mét cach truc tiép. _5:/ g,‘/
Khi nghlen ciru ti mi can quan tam cac mat T /
khac cua vdn dé, chang han kbha ning ki
thuat cna may khi lam viéec gmn doan, kha t /

‘nang dam bao du (ri nong cua hé thﬁng dé
ning cao dd tin cay cung cap dién v.v.. Hinh -7

!

7-5. PHAN PHOI TOI UU CONG SUAT
GICA NHIET PIEN VA THUY DIEN.

'luy nha may thay dién cé il ditin co han la khoéng ticn hao nhién
liéu, gia thanh dién nang re, nhung khong nén di dén mot-kél luan lam lan la
khi tam viéc voi nhlel dlcn trong h¢ théng, moi thay dién luon ludn phal hét.

cong suat la t6i vu.’ *
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Chi tiéu t61 wu etia sy phAn phéi chng suit {rong hé théng gbm nhiét
dién va thay dién ls lam cye 1iéu chi phi nhién liéu ¢ nhiét dién, ddng thoi
phai thoa man diéu kicn thiy ndng o nha may thiuy dién ma duéi day sé trinh
by chi hél

Truéde hét can néu lén nhirng d1éu kien vuat hiép ché do lam viée toi wu
cmy thiv dién trong hé théng:

Viée xac dinh ché do téi wu chi dat ra dGi vér thuy dién ¢6 ho chira
nuoc, nghia la ¢6 kha nang diéu chinh dong chdy vao tudcbin, con goi la kha
nang diéu tiét,

Chu ki dicu tiét la theoi gian givra hai lin hé thao nwée va trir nuoc ké
ticp nhau. Tuv theo dung lich ho chwa thuong phan loai thuy dién diéu tiét
lirng ngay, tuan, maa, nam hoac nhiéu ndm. Vée xae dinh chu-ky 16i wu cua
dicu tiét ho chira phu thudée vao nhiéu veu té vé hé théng dién va thldy ning.

Trong mot chu ki diéu tiét lwong nuwde tiéu phi cho nha may thuy dién

[a kKhivng doi va duge xac dinh bdi nhitng diéu kién vé thay loi, thoi et vav..,
Vi vdv ché do lam vice téi wu cua thiv dién phai xét trong toan bo chu ky
di¢u et va diéu kién rang buoc & dav chinh la luong nude ticu hao di
qui dinh. A |
Ngoai ra cd nhirng thoi gian nha may thuy
dién buoc phai lam vice theo ché dé gioi han
va van (dé phan phoi 61 wu cong suat khong
can dat ra. Chang han déf voi thuy dién chi
d¢ phat dién khong ¢6 véu cau vé giao thong,
tudi tiéu v.v... ma & mua nudc can, thiy
dien nav can 116t kiém nude chi phat dién o
phu tai dinh, nghia la khi hé thddg cing

‘tﬁ? 3227/3773 ; 2/ p thang. ||f1;](' khi mua nuwoc lon, dung tich ho
_I'/ : Ly L - chia nho. D¢ st dung tHi da thiy nang co
lf

thé cho thay dién ludn phat hét cong suat,
nzhia i nhan phu tai nén (hinh #-8).

Hinh 7-8

Sau cay nghién cru nguyen li phan phéi 101 wu cong sual gitra cac nha
mayv thuy dien va mot nha may nhlet dien dano tri (theo diéu kién can bdnd £€).

Goi B la fwong tiéu hao nhién licu o nha may vhi¢t dién (dang triy
trong mot don vi thoi gian, thuong co don vi [tan/gio]. Vi xét 16i wu (rong
¢ chu ki dieu tiet cun thiy dién nen gia tri cha B phu thuoc khong nhirng
vao cong suat phat cta nhiét dién Pyp ma con vao su Lhay d6i theo thoi gian
cla Pxp. TOng qual, co the bicu dién B trong dang’

— 2 -
B W’/B (l, PN“./ ND) (7-38)
frong dec t by then oian
. (IPND Id Iﬁl (lr)/b él'l d;) ,a N ,t . . .. .
PND =~ Loy b 01 cna cong suat nhiét didn theo thei gian.

Goi ) Ja lru luong nuoc tiéw hao trong mot don vi thoi gian o
nha mdy thuy di¢n o thuong ¢6 don vi [m¥sec]. Cé the bicu didn Q; L
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ham cla thoi gian £, cha céng sudt thiy dién Prp; va ciia 16 dd bién doi
Pt
Qi = Qi !, Prpi, P:I‘Dl) yi=12,.,n (7-39)

Goi W; la luong nu6c qui dinh d6i véi thay dién i trong chu ki diéu
tiét T. C6 edc quan hé:

v
Wo=[Qdiit=12..n (7-40)
0o

Khi tinh toan thuong chon chu ki diéu tiét lon nhat, bao gom mot sé
nguyén lan cac chu ki khac.

T day bai toan phan.phdi téi vu cong sudt giira nhiét dién va n thiy
dién duoc phat biéu nhu sau :

Xac djnh P)u), P’rm, PTDQ,..., PTBn sao cho:

T
J-B(l, PND- P}\JD) df = min (7'41)
Q

va thdoa man cac rang bude vé luwu luong nuée tiéu hao:

2 }

le(ts PTDI' P:I‘Bl) = “'1
(4}

T

» 7'42
sz(f. Prp2, Pip2) = W, ( )
0

T
J‘Qn([- P’I‘Dnv p'.”)n) = “fn
0

va vé can bidng cong suit trong hé thong:
gt, Py = Pxp + Pror + Proa + ... + Prpy — Py~ AP = 0 (7-43)
G day cac an cin tim Pyp, Prpi 12 nhitng ham theo thoi gian, nghia la
dap sd 13 nhitng d6 thi phu tdi phat di cha nhiét dién va cac thly dién.

Can cht yrdng bai toan phat biéu trén day trong mot sé trudng hop coé
«Lh& phii thém nhirng rang budc-vé thiy loi, cp nuéc, giao théongv.v... ma &
day khong xét dén. '

Dura vao cdc phuong phap xac dinh cyc tri clia phién ham (xem muc
7-2), thanh 1ap ham Lagrange:

T T T
L(t, Py= | Bt, Pydt + &, | Qut, Pydt + ... + A, f Q. (8, P)ydt + Ay(t, P) (7-44)
0

o) 0
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trong d6:
Ao Ay Ld nhirng he s6 Khong xae dinh dua vao cac phuong trinh rang
buge theo dicu ki¢n luu lrgng nude cta thay dién (2-42)

A, — hé so khong xiac dinh dwa vao phuong trinh can bing cong sudt
lrong hé thong.

Ti day cin (im cue ticu phién ham Lt, P)
[ n
Lt Py = [[50.P) + TAQu . Py + dgit, Py|dt = min (7-45)

0 i=1

Pt

Fet, Py = B(t, Py + Y AQ.(, Py + hgd, P)

i=1
Dé gidi tim nghi¢m P(t) cin thanh lap phuong trinh Euler:

d v .
RS S (7-46
fp, T fp )

i

Trong 46 P, gan theo Pyyy, Pron, Prpaee.. Prps

‘Ghr ’ )
Pigd“ lheO PNn . PTDI ‘PTDZ""' ITDn

. Fea,Py | ® aF*(t, P
fpl: —0 ( ) va fP| = ( _)_

Trong truwong hop ndy hé¢ phurong trinh Euler ¢6 dang:

o5 d oB Y (1 _ d0AP )~ 0

OP,\'b B E OPT\'D OPND -
Al( o0 420 )+ A.(] _ AP ): 0
3P 1p dt 0Ty 3P1p
Ag( Wa 4ol A.(l _ 24P ): 0 (7-47)
3P 1po dt s Prpo oP1p2

ln( 20, _i oQ.,, )+7n(1-— dAP )___0
\ OPT[),, dt aP OPTD“

TPn
Trong do6 da gia thiét Py, = const.

Ta ki hiéu:
o3 . - U U S . . s . .
b= s la suat tdng ticu hao nhién liéu & nha may nhiét dién trong ché a6 xac
3 'ND ‘ ’
lap. Twong tu co
af, 3 \ . . . a . s .
) = q::——Qz— = @... la sudt tang tiéu hao nudce & nha may thuy dién
aPrp o Prpy il ’

1. 2,... trong ché dd xac lap.
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Ngodi ra phan thay réng cac thanh phan

d B '

—_——— = g
dt 3Pxp

_d_ 8Q: =qu';i=l,2,n
dt OP'TDi

la nhitng bo phan cda suit tang, chung xuit hién trong qué trinh bién doi ché
do lam viéc ciia hé théng va gia tri ¢, ¢ phu thudc vao téc dd bién d6i theo
thoi gian cia cong suit nha mav dién.

Tir biéu thie (7-17), khit hé s6 A, nhan dugce diéu kién phan phdi tdi uvu
cong suiit gitta nhiét dién va n thiy dién nhu sau:

e+ ¢ - 1 + gy = Gn + qa
LAY 1 oAP ' . AP (7-48)
OPDN OPTD! OPTDn

Trong biéu thitc trén nhirng gia tri ¢’ va ¢* sinh ra do nhitng tiéu hao
phu vé nhién liéu ho#ic nuéc khi cdng sudt giao dong theo thdi gian & qua
trinh qua d9, chiing han do chua kip diéu chinh ché d6 lam viéc cha thiét bi,

Hién nay d6i véi cac 10 hoi duoc trang bi tu ddng cao, tiéu hao phu
khong dang k& va c6 thé xem ¢ a 0.

Ddi véi nha may thiay dién gia tri ¢' xuit hién chit yéu & qua trinh qua
do do sy bién ddicha ¢ot nude. Thuong gia thiét cot nude khong thay doi khi
tinh toan, vi vy xem ¢ =~ 0.

Voi nhirng gia thiét don gian hoa do, biéu thire (7-48) tré thanh

‘ = | ql = ... = A-n qn
| 2aAP [ dAD 1 dAP (7-49)
OPNB OPTm OPTDn

Trong truong hgp khong xét dén su thay d6i cliia t6n that cong sudt AP
trong mang, ta ¢6 diéu kién phan phdéi t6i wu cOng sudt gitta nhiét dién va
thuv dién:

) = Mg = .. = Anqn (7-50)

0] day lai tr& vé voOi nguyén li « cong bang» cta viéc phan phdi téi uu
la can biing sudt ting tiéu hao nhién liéu, trong d6 doi véi nha may thiy dién
i ¢6 dai dién 1a suit ling dang tri Aiq..

Nhirng gia tri 4; la hing s6 &ng voi1 nha may thay dién { va duoge chon
trong chu ki diéu tiét nhim thoa man diéu kién 16i wu cha bai toan di néu.
Sau day s€ tim hiéu thém ¥ nghia clia cac hé s6 A; va xay dung thl tuc phan
phéi cong sudt téi wu gitra nhiét dién va thuy dién.

7-9. pAc pIEM vA TuHO TYC PHAN PHOI

1. Y nghia caa he¢ s6 A. Trong truong hop don giin, tir bidu thae (7-50)

viél duoc
dB d(Q;

e

qi dPxp . dPre
& ol cl ax 115
i

" A] =

(7-51)

Ai -

— —
-

dﬁ\}ﬁ 0[ ﬁ‘ﬁi



Gid thict rang sw thay d6i cong sudt phat ra & Lhiy dtén i 1a do thay
ddi cong suil phat ra ¢ nhict dién, chidng han nhiét dién phat coag suit
gidm di thi thiiy dién ¢ phai phit cong suil ting lén. Mot cach gian duing vé
gid tri tuy¢t doi xem nhu ¢é: dPyp = dPrp. Nhu vay tdng quat co the viét:
di3
dQ, | |

T day A; dwge dinh nghia la sy bién d6i tiéu hao nhién li¢u & nhiét
di¢n theo su thay d6i leu lwong nude & thiy dién i. Thir nduyén cia A; Ia
[tin nhién licu/m* nude].

i

i = 12..n (7-52)

Theo dinh nghia trén. gia tri A; chinh la chi tiéu phan anh hiéu qua su
dung nuwde & nha may thay dién i. Khi thay dién lam viéc vai A 1on, thi nhién
lieu tict kiem duge & nhiét dién trén 1m3 nudce cang nhiéu, do do A goi 14 hé
6 hiéu qua ning lwong cta thiy dién. Tuy nhién chon gia tri A phii theo thi
tuc nhat dinh, thoa man nhitng rang bude cla bai loian va dugc trinh bay &
mue ticp theo.

Ngoii ra cin cha v rang dé ¢6 ché do lam viéc 16i wu gia tri A, cha moi
nha may thuy di¢n sau khi xa¢ dinh cin gir khong doi trong sudl chu ki diéu
tiet. Bicu d6 duge gidi thich nhu sau:

Gid thi¢t & thoi diém nao d6 gia tri 3; duoc chon ting lén. Khi d6 deé
tiét ki¢cm nhién liéu & nhiét dién c¢in ting cong suit phat & Lhay dién i. Nhung
vi lwong nude trong chu ki diéu tiét da xac dinh. nén khi tdng cong suat thay
di¢n s@ tang lwong nude tiéu hao va bat budc phii giam cong suit & thoi diém
khac. Mat khic, cong suat phat ciua thay dién i ting lén, thuong gia tri suit
ting ticu hao nude ¢, cia no6 s€ ting. khi d6 do cOng sudt phat caa nhiét dién
giam di nén gia tri e giam, vi vay

A = - lai can chon giam di
q
Tém lai khi ting A, ta can tang Prp;, nhung khi Ple ting (Pxp giam) sé
lam gidm A, va kbhi &, gidm dé tiét kiém nhién liéu ta lai can gidm Prp; va
lai dén dén ting A;, Qua trinh ti€p tuc dén khi A; trd v& gia tri khong doi
ban dau.

2. Thu tye phan ph6i t61 wvu cong suédt gira nhiet di¢n va thay dien.

Viéc phan phéi t6i wu cong suidl gitanha mday nhiét dién va n nha may
thiy dién dya trén nguyén li can bang sudt ting trong truong hop don gidn,
c6 dang biéu thie (7-50).

‘Thu tuc phan phéi ti€n hanh nhu sau:

— D6i v6i cde nha miy nhiét dién cdn citr vao nguyén li can bing suél
ting tiéu hao nhién li¢u, xdy dung dudng dac tinh < cho nha may nhiét dién
déng tri (hinh 7-9).

— Doi voi torng nha may thay dién, cdn c vao luong tiéu hao nuéc
Q, va cong sudt phal Prp;, xdy dung dudong dac tinh suft ting tiéu hao nudc Gie

— Truée hét khio sat truong hop don gidn nhat 1a moi gia tri A
i = 1,2,..., 2« 1a nhitng hing sé di cho. Xay dung ciac duong dic tinh Aidi s
i = 1,2,.., n cho cac thuay dién (hinh 7-9).



— T gia tri phu t3i tdng cla hé thong Py va huong ton thit cong sudt
trong mang AP trén do thi sudl lang tiéu hao nhién liéu t6ng eyr (hinh 7-9),

L L » ., . o - r o « P . .a ) 7 e A *
xac dinh cac gia tri t3i wu vé cong sudl cua nhi¢t dién va cac thuy dién: [)ND

* *
PTDI v PTDn
& A9, qun 41 &
h%——-— -T-‘f—_j‘g————ﬂf-j— = - -
A B BT | |
N e o o A
Hinh 7.9

Tuy nhién trong thuc t€ thuong cic gia tri A; cha thay dién phdi xac
dinh theo diéu kién t6i wu ma khong biét trude. Vi vay thi tue phitre tap hon.

Nhu di phan tich, ché do lam viéc 16i wu cla cac thdy dién phii dam
bao hai muc tiéu:

— Dat cue tiéu tiéu hao nhién liéu & nhiét dién,

— bat luwong tiéu hao nwdc W; trong chu ki diéu tiét nhw qui dinh.

Tir day thiv ring phii chon cac gia tri A; mot cach hop li.

To hinh 7-9 thdy ring néu 0 nha may thiy dién i nao d6 chon gia tri
A; lén, dudong déc tinh Aq, nidng cao lén, do d6 cong sudt phat Prp; giam di va
din dén luong nudc tiéu hdo trong chu ki diéu tiét W, nho, khong dim bao
qui dinh. Vi vay trong truong hop téng quat thd tuc phan phdi t3i wu cdng
sudt gitra nhiét dién va n thiy dién dugc tién hanh din dung theo so d6 trén
hinh 7-10. ,

Trong moét so truong hop do khé du biao chinh xac luong nudc trong
chu ki diéu tiét dai nén thudng xiac dinh ché do lam viée cua thuy dién theo
Irong nude tiéu hao trung binh trong mot ngay dém Qu. VOi nhitng gia tri A
chon khac nhau, gia tri cta Qp ¢d thé xdy dung theo duong ddc tinh nhw hinh
7-11, dua theo do thi phu tai cla thiy dién. T day ciing thdy réang khi chon
A lon, cong suit Prp s€& nhd, dan dén Qu nhd.

Trong truong hop c¢6 mol nha may thiy dién, viéc xac dinh gia tri A
c6 thé don gidn suy tir gia tri Qi qui dinh. Khi nhiéu thiy dién viéc xay
dung cac duwong Qu cling phic tap, lic d6 thuong chon cac hé s6 A; theo
phuong phap dan ding da néu.

Can chu y rdng cac gia tri A duge chon co tuy thudc vao tinh thai tiét.
Chéng han vao mua nudc 1dn khi hd khong chira hét toan bo lugng dong chay,
can chon A nhd, c6 thé din dén Aq nhdé hon ca gia tri cuc ti€u cla e nhiét dién,
nhu vay Prp s& lon, thiy dién s& phat toan bd cong sudt, nhiét dién chi dam
bdo phan phu tai hé thdng cén lai, Tuong ty khi nuwéc can ¢é thé thuc hién
chon A 1dn, -
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. A . - P *
Trén day khi xét ché do lam viéc t6i wru cha nhiét dién va thuy digén chi
nham thoa man chi tiéu cue tidu chi phi nhién liéu va ddm bao cong sudt phu

Co tnéng tin v€& €,q, . g,va
lvong nvoe quy ainh W,
tel2. N

r

Chon tdp Ay, te 2 o

y

Xdy qung E: A q,

i {=10,2,..,n
Xac dinh R, Fre,
('.I,Z,...,n
i
T. ’;'Gi xXoc (ﬁnh 0, Vd
T
J W‘ = ]atdt
0 [".2‘4,_.1:
1
S0 sonh W, = W, 7
(=12, N
Khong | Dung
! -
L0 phon phé 31 vu e Dung ]
W; 2 Wi W W
, .
tdng N Giam A,
£:12,..,n (12,0
Hinh 7-10
¢ - . '., o ..
0y [;"“] tai hé thong. Trong thuc té viéc chon cac tham s6,

ching han gia tri A. con phai théa man nhitng chi tiéu
khac nhu mirc nuéc qui dinh & ha luu phai dam
bao v.v..., tir day anh hudng dén ché d6 lam viéc cua
thay dién.

Nhirng nghién cwru chi tiét doc gia co thé tham
Hinh 7-11 kbao trong cac lai liéu chuyén de.
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7-7. SO LUQC VE PAVONG PHAP LAGRANGE MU RONG

Trong cac myc trén day clia churong nay chi yéu da trinh bay viéc st
dung phuomg phap Lagrange giai bai toan phéan phOl t6i wu cong suat trong
hé thdng dién. Thyc chit diay 1a bai toan tim cwe tri cha ham nhi&u bién khi
rang budc la nhitng dang thirc. Trong trudng hOp ham muc tiéu c6 dang phlen
ham, c6 thé lap ham Lagrange va tim cuc tri cla phién ham théng qua viéc
giai h¢ phuong trinh Euler.

Thyc té thiét ké va vin hanh hé t'h6ng dién thiy ring nhiéu bai toan
t6i wu kém theo nhirng rang budé trong dang bat ding thirc, thé hién nhitng
han chg vé tham s6 h¢ thdng, nhirng gioi han vé vat chdt v.v... Khi d6 néu st
dung phuong phdap Lagrange cin c6 nhirng cai bién, mé rong.

Mot trong nhitng phwong phap Lagrange mdé rong thuong duoc ap dung
-la dya trén dinh li cia Kuhn — Tucker [TK 10, 12] nhiim gidi baitoan cuec tri
khi cac rang bude trong dang bit ding thirc,

Sau day sé trinh bay so lugce tinh thin cha yéu cha phuong phap Lagrange
ma rong do.

Gia thi&t co bai toan: cén xac dinh cac in x;, Z,,....%, sao cho

I' (x) = min va théa min (7-53)
gi{(x) >0;i=12..m (7-94)
dong thoi ;> 0; j=12.:n (7-55)

Chua y: Trong truong hop cidn lam mar ham F (x) ta nhan F (x) voi —1
d® co diéu kién (7-53) hoiic khi co g; (1) <0 ta nhin g,(x) voi —1 d& co didu
kien (7-34).

Thanh lap ham Lagrange

n
Lv, A =F(n) +E A g, tx) (7-56)
i=1
Vi g, (x) khong déng nhat bang 0 nén khong thé Idv dao ham ham L(x A)
va cho bing 0 nhu trudc day.
Bai toan bay gio chuyén thanh: Can xdc dinh cac gia tri x,, x,,...,x, va
Ao Aze.r,An 520 cho thoa'mian nhirng diéu kién (7-53), (7-51) va (7-55) trong dé
" Ape.Am nhitng hé so khong xac dinh Lagrange va A, > 0 i = 1,2...,m
Gia thiét I' (x) va gi (x); i = 1,2..,m lién tyc, khda vi va tao thanh t4p
hop 16i. Noi dung dinh li Kuhn — Tucker duoc hiéu nhu sau:
Néu ton tai mot vécto voi gid tri khong am * = (&, Tz.... T,) lam min
ham F (x) thi nhit dinh ¢6 modt vecto véigia tri khong am A = (A, Ay seees Am)
sao cho thdéa min -

..gL—a(:r_:_.A_)_. > O; ] — 1,2'”_ n
x .
‘ . (7-57)
va
LD o g
b} .’Ej

119



dong thoi

_?_J_Ma;._l) <0:j= 12, m
i ' (7-58)
i“;'_?‘) Ao=0:i=12..,m

Pi2m (7, A) trong khong gian (n + m) chiéu théa man biéu thic (7-57) va
(7-58) goi la diém yén ngua, vi lam min ham L (x, &) theo r va lam max ham
L (x, A) theo A. Cic gia tri dao ham & day ldy tai diem (=, A).

Bidu thirc (7-37) dugc hidu nhu sau: & diém yén ngua, néux; > 0 thi
dao ham cha L (x, A) phai bing 0 (diéu kién cuc tri), con néu x; = 0 thi dao
ham cha L (x, A) phai dwong, vi khi dé6 min L (x, A) chinh & x; = 0.

Trén hinh vé 7-12 va 7-13 trinh bay dang ham L (x, A) trong hai truong
hop ;%0 va x; = 0,

Liz,A)

L(x.A)

Hinh 7-12 Hinh 7-13

D6i voi bidu thirc (7-58) giai (hich tuwong tu, chi khac dang L (r, ) theo
A 16i 1én phia trén.

Co thé nhan thdy rang d6i voi diém yén ngua (x, A) théa man bal ding
thire sau:

L.y L, < Lz, v (7-3Y9)
voi moi x> 0; A > 0. Hoac co thé viét
L (x' }) = min mix L (z, ) (7-60)
' x

Nhuw vay dinh li Kuhn — Tucker cho phép chuyén viéc gidi bai toan
qui hoach 161 tré vé thu tuc tim diém yén nguya khong am (x, A) cla ham
Lagrange L (x, ).

Tha tyc d6 c6 thé bil dau ‘bang diém bat ki khong am x(0), A(0) va di
ticp theo huong lam gidm ham L(:r A) theo x va tdng ham L(x, A) theo A.Co
thé viét gia tri & budc (K + 1) cta x va A trong dang

zlk+ 1]=max [0; x | k] - al; Lx[k], A[ k]|

AMAk4+1]=max [0: A [I;]—}.mﬂA Lx{k] Ak (7-61)
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trong do & s6 duong duoce chon va

ALz, }) = (aL . aL)

oxr, | ax,

By @A) = (a_L_ oL )

oy dhm

Trong biéu thire (7-61) vecto 7, L(x, A) con goi la gradient cia ham L va
xac dinh hudéng giam nhanh nhit ham L(x, A) khi ¢6 dinh A. Tuong tu, veclo

Va L(z, A) x4c dinh huong ling nhanh nhit cua hiam L(aﬁ, A) khi ¢6 dinh x.

_ Tinh thin chia thi tyc tién din dén diém yén ngua trén day trong truong
hop bai toan qui hoach phi tuyén chinh 12 mot dang cia phuong phap gradient,
ma noi dung chi yéu sé trinh bay sau [chuong 10].

Trong nhiéu treong hop tha tuc trén mudén nhanh dén két qua phiinho
dén nhirng thuat toan khac nhu don hinh, dé hoan thién tung budc. Noi dung
cia phuong phap don hinh duge trinh bay chi tiét & chwrong sau.

Sau diy minh hoa viéc 4p dung dinh li Kuhn — Tucker qua moét thi du
don gian nhat, lay & muc 7-2. Néu bay gio co6 bai toan

Tim x;, x» sao cho

F(x) = .1:%+ rg = min

voi rang budc

Ta thanh lap ham Lagrange L(x, X)) = F(x) — Ag(x)

L(x, A):xrf+ x%—?x(f‘)l+ 532—— 1)

Theo diéu kién Kuhn — Tucker phai co:

L@ N _ s 250 (2_, = —1—)_1 =0
a.’E] 2 2/

oL (x}) _ 07, — _;»T > 0va (2*2 _ %_) To= 0 (7-62)
Ax, !

oL (x,\) x Iy T, T Y
vy > 3 + 10 va (2 + )A 0

Theo dau bai rd rang x; va X, phai duong, vi néu x; = 0; 22 = 0 thi bAt
ding thire g(a)>> 0 khong théa min.
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Tu day piai 3 7. % tir hé:
RS
2 3

Co két qua
A8 121 72
13 13 13

[T1: ] = =

’

Nhan x¢t: trong truong hop nav diém (Z1, T3) ung vaéi M: 0; i=mal2
dx,

- .ol (x,h)

va giatri A ang voi 0.
- dA

Tuy nhien khi giai bai toan téi wu c6 rang budc 1a nhirng bat ding thirc
tht sir dung nhirng phuwong phap qui hoach toan hoc tién lgi hon ma sau day ¢
ciac chuong tiép theo sé lan luot trinh bay.
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Chwong tém

AP DUNG BAI TOAN QUI HOACH TUYEN TINH
TRONG HE THONG PIEN

g—1. M& DPlU

Nhu trong chuwong trude da trinh bay, khi giai quyét bai toan tim cuc
tri cia ham nhiéu bién véi cic rang budc 1a nhirng bdt ding thirc, phuong
phap Lagrange thong thudong té ra it hiéu liwc. Trong trudng hgp d6 can st
dung nhitng mo hinh ctia bai toan qui hoach.

Tinh chit bat déng thirc clia cac rang budc la mot nét diic trung cia bai
toan qui hoach va dé ciing 1a dic diém thuc té cua da s6 cac bai toan kinh
té — ky thuat.

Trong chuong nay sé& trinh bay nhirng khai niém co ban cua bai toan
qui hoach tuyén tinh, nodi dung ctia thuat toan don hinh dé tim 16i giai va so
lrge vé bai toan van tai va qui hoach s6 nguyén. Mot phan cta chuong danh
cho nhirng ap dung d& thanh lap va gidi mét s6 bai toan kinh té — k¥ thuat
cia hé thdng dién.

Bai toan qui hoach tuyén tinh dugc mo ta nhd ham muc tiéu va nhirng
bit dang thirc tuyén tinh (hé s6 1a hdng), trong d6 t6n tai v6 sé 1oi gidi cho
phép va phai tim mot (hodc mot s6) 10i giai téi wu. Sau didy duwa ra mot thi
du don gian trong linh vuc hé thong dién dan dén bai toan qui hoach tuyén
tinh. Ching han c¢6 hai nha may nhiét dién 1 va 2 sdn xuit dién tir loai than

a va b. Suit tiéu hao than T[ kl\(f\g’h ] cla trng nha may ung vai moi loai than -

c6 gia tri ghi trong bang sau:

Loai than ’ b
Nha may ‘
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Cin xac dinh lugng dién ndng A; san xuat tor nha may 1 va A; tir nha
may 2 trong mot ngay dém sao cho
A 4+ Ay = max
dong thoi phai tuan theo rang buoe:
Luong than loai a tiéu hao lrong moOt ngay dém & ca hai nha may khong
qua 24 tdn va loai b khong qua 12 tan.
Goi x, x; 1a dién nang [MWh] san xuat trong mol ngay dém boi nha
may di¢n 1 va 2. Bai toan trén day trd thanh:
Xac dinh x;, x4 sao cho
T + Ty = max (8-1)
va thda min cac bat dang thie

0.0xs + 062, < 21 5.2
0ty 4 023, < 12 €
*1 >0 (8-3)
N > 0

Tu digu ki¢n (8-2) va (8-3) thidy ring co vo sé gia tri xy, x; thoa man.
Nhung vi phai dong thoi thoa man diéu kién cua ham muc tiéu (8-1) nén @
day chi ¢6 mol cidp gia tri (xy, xy) duy nhat.

DGi voi bai toan don gidn nay co thé giai bang phwong phap hinh hoc
nhir sau:

Trudc hét lay hai truc toa do la x,, x,, xay dung cac mién théa man cac
rang buée (8-2) va (8-3) |

20

AIIRIIIFIIF VI AN 3, X

o 20 40\\/ N
0

Hinh §-1 Hinh 8-2

Rang budc (8-3) duoc thé hién bdi mién khong am cla gia tri x, va x,
(hinh 8-1). Rang buoc (8-2) dwoc thoa man bdi cac gia tri x; va z; ndm duéi
dudng. ‘
Dy = | 04z + 0.6x, = 21} va Dy = {04z + 0,20, = 12
T day thdy rang moi gia tri 2. x; nam trong (it giac OACB déu thda
min cac rang budc (8-2) va (8-3). Tuy nhién phai chon trong cac gia tri do
mét cip (hodc mot s6 cdp) {x;, x,| théa min thém diéu kién

Ty + Xy = max
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Biéu thite 2, + 2, dwoe bidu dién bdi dwong thing D (hinh 8-2). Vi dicu
kién (8-1) can mux (x1+x;) nén phai chuyén dich dvong D theo phia ting gia’
tri xy, x, va song song véidudng cii, chirng nao con c6 diém chung véi tw gide
16i giai cho phép OACB. Vi vay 1oi giai 16i wu la gia lri @, 32 tng voi diém C
tai d6 gia tri x,, x; nhan duge ti hé phuong trinh:

0,4x; 4+ 0,2, = 21
0dxr;, + 0,22, = 12
Giai ra
x; = 15 [MWh]
x; = 30 [MWh]
max (x, + T3) = 45 [MWh]

Tu day thdy rang trong trudong hop don gian, loi giai cta bai toan qui
hoach tuyén tinh dugc thé hién ro trong dang hinh hoc, ching han cac gia tri
cho phép cta nghiém (xy, ) luén ludon tao thanh mot tap 16i (& day la da gide
16i OACB) va loi giai t6i wu ludn luébn nidm trén cac dinh (hodc canh) cia da
giadc. Tuy nhién khi s 4n l6n hon 2 viéc giai bai toan qui hoach tuyén tinh
bang hinh hoc vAn ¢6 thé duge nhung phirc tap va kh6 hinh dung. Trong truong
hop d6 thudong sit dung phuong phap giai tich, ndi dung s& trinh bay trong cac
muc tiép theo.

8-2 NHONG KHAI NIEM CO BAN CUA BAlI TOAN
QUI HOACH TUYEN TiNH

Giai baitoan qui hoach tuyén tinh la xay dung phuong phap xac dinh 1oi
giai d& cuc tri mot ham muc tiéu khi nhitng rang buédc trong dang ding thiec
hoic bit dang thire,

Trong nhirng nam gian day nhitng phwong phap qui hoach tuyén tinh ¢é
ung dung rat rong rai trong cac linh vuc kinh té, ky thuat.

Tuy bai toan qui hoach tuyén tinh xudt phat tir nhiéu gia thiét don gian
héa vdn dé nghién ctru, chang han coi cac hé s6 & ham muc tiéu va rang budc
12 hing s8, coi d&i tuong nghién ciru ndm trong hoan canh tit dinh (moi thong
tin ban diau d&u rd), loi giai chi théoa min don chi tiéu v.v.., nhung tha tuc,
thuat toan duge xiy dung mang tinh chéit co bén, kinh dién, ap dung hiéu luc
trong nhirng trudng hop md réng gia thiét theo chiéu huéng tiép can véi thue
t&€ chia bai toan (tinh ngdu nhién, bat dinh, da chi tiéu). Vi vy cin quan tam
diy dt dén nhirng phuwong phap giai cla bai toan qui hoach tuyén tinh (QHTT).

Bai toan QHTT c6 thé phat biéu trong dang toan hoc nhu sau:

Can xac dinh mot hé gia tricac &n {x,}; j = 1,2,.... n sao cho dong thoi
th6a man ba loai I‘ang buéc sau:

Rang budc vé ham muc tiéy

Z (%) = &ty + €2 + .o + €T, = min (nax) (8-4)



Rang buoc vé Lrung quan giira cac an

anX; + apTs + ... + a,x, > b
aty; -+ T +... + U2X, > b;) -

Am Ty + U2y + + UnnZp } bm

Rang budce ve tinh khong am ctia gia tri an
X :/?/ 0 x'_r:)“ sy In>U (8'6)

Trong d6 a,, b, ¢,5i = 1,2,..., m: j = 1,2,..., n la nhirng hdng s6 da cho.
Trong li thuvél qui hoach thuwong phan cac bai toan QHTT thanh hai
dang: dang chinh tic va dang chuin.
Bai toan QHTT li dang chinh tic khi thoa min ba gia thiét sau day:
1) Him muc tiéu Z(x) can x4c dinh cue ticu (min)
2) Cac hé so b;: i = 1.2,..., m & v& phdi cia cac bat (l:zmg thire rang bude
(8-3) ¢ gia tri khong am, nghia la by 7> 0.
3) Cac rang bude vé An so (8-5) chi gom cac ding thiec.
Bai toan QHTT la dang chuin néu da la dang chinh tic dong thoéi phai
thda min thém gia thiét sau day
1) Trong moi ddng thire ¢la rang buode (8-5) phdi c6 mat moi An khac
nhau véi hé s6 la +1. thi du rang budc (8-5) dang sau day
X — 22+ x,=7 (1)
£y DXy — Xy =8 (2)
thoa mian gid thiet nav, vi & dang thoe (1) ¢6 +1x, va khong c6 mit z, va &
(2) ¢6 +1x. va khong ¢o mat x,. Tir day thdv ring trong cac rang budc (1), (2)
trén day ¢6 mot ma tran don vi I cia ciac hé s6, bac cta I bing s6 dang thire
m. O truong hyp thi du nay ma tran [ cda xy, 2, va

1 (
[ = )
0 1
Nhirng an thoa man gid thiét (4) nay goi la dan co ban, thi du x, x,, nhirng
an khac goi la dn khéng co ban, thi du x;, x4 trong cic rang budc néu trén.

T® nhirng khai niém phan loai dang chinh tic va dang chuan trén day
din dén nhing dinh i va dinh nghia co ban sau day.

1) Dtnh 11 1.

Moi bai loan QHTT déu co the bién ddt dé diea vé dang chudn.

0] day khong néu ra phin chirng minh ma chi giai thich nhu sau:

Thire viy vi néu gia thi¢t 1 khong thoéa min, nghia la hAim muc tiéu c6
dang Z(x) - max, thi chi can nhin Z(x) vai —1 s& ¢d —Z(x) = min, cOn moi
rang budc khae khong thay ddi. ‘

Néu co gia Ui by, i = 1,2, .. m. nao d6 & vé phai clia cac bit ding Lhire
rang budc la am. nghia l4 gid thiét 2 khong théa man, thi nhan toan b¢ hai vé
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clia bdt ding thite d6 voi —I1, con cae diéu kién khac git nguyén. Chu y khi
nhan hai vé véi —1, bdt déng thirc s& doi chidu.

Né‘u gid thiét 3 khong thoa min, nghia la trong cac rang budc dang (8-5)
cd bit dqéng thirc. Khi d6 ta duwa thém cdc 4n phu dé chuyén bt ding thirc
dé vé dang thire, con cac di¢u kién khac giir nguyén. O ham muc tiéu cac 4n
phu mang hé sé 0. Thi du:
rang budc 2x) + 32 + 22, < 200
sé duge chuyén thanh:

2 + 33Xy + 2% + 25 = 200

Cudi cung, néu gia thiét 4 vé hé in co ban cha bai toan khéng thdéa min,
nghia la & hé phuong trinh rang budc dang (8-5) s6 4n co ban chua du (moi
phuong trinh phdi c6 va chi c6 mat lan lugt mdi 4n vai hé s6 +1), khi do ta
thém cac dn gid (s& nhan gia tri bing 0) vao nhirng phwong trinh chua c6 an
co ban. Nhirng an gid nay s& c6 mit & ham muc tiéu Z(x) véi hé s6 M 13 s6
duong 1on tuy y.

An gia ¢on goi 1a in nhan tao.

Dé minh hoa toan bd dinh li mot, ta dung thi du sau

Xac dinh x;, x, sao cho

Z2(x) = xy + X7 = max
va thoa mian cac rang budc
0,437] + ().6:::2 g 24 !
(l,4x| + 0,22]52 < 12
o ol > 20 J '
véi diéu kién khong am cila cac an: ‘
x, > 0: x; > O

Trude hét can dua bai toan trén day vé dang chuin nhw sau:

Xac dinh x,, x; sao cho

Z(x) = —(x1 + T2) + Mx¢ » min
va thoa min cic rang budc
0,4x; 4+ 0,6y + X3 = 24 (H)
04z, + 0,225 + x, = 12 (2)
Ty — X5 + Te = 20 3
voi x> 0; 2 >0

x3> 0 xy > 0; x5 >0
Trong thi dunay c¢6:
XTg; X4; 5 1a nhirng in phu
X la 4n gia .
Ty: X¢; X¢la hé an co ban.
$& di & day can thém s vi x5 tuy chi ¢6 mat & mot phwong trinh nhung
¢6 hé s61a —1. Nhung néu nhan cd hai vé cla phuong trinh (3) véi —1 d? x,
mang hé s6 +1 thi vé phai lai c6 gia tri am, trai v6i gia thiét 2 vé dang chuin.
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Tre dinh H L trén day ¢ the di dén mat hé qud quan trong la: chi cin
Khao sat bai toan QITT dang chuan. Bai toan dé phat biéu nhu sau:
Xac dinh x;, 232, ..., T, s10 cho

n
Z(x) = D ¢T, = min (8-7)
j=1

vi thou man diéu kién:
anx, + apx; + ... + an®, = by
anxi + Xy + . + €T, = by (8-8)

AQmT) + dm2X2 + voe + ATy = brn
va

X, > 0; X > O: ceny T, > 0 (8-9)

Trong dd, nhu trén di trinh bay, ¢ rang budc (8-8) ludn ludn c6 the bién
d6i dé tao thanh hé ¢6 m An co bin. Ngoai ra cin cha y rang sé phuong trinh
rang bu¢e m luon bé hon sé 4n n (d6 la tinh ddc trung cua bai toan qui hoach)
nén ¢6 vo sO nghiém théa man hé (8-8), néi cach khac hé (8-8) thudc dang
vO dinh. Nbung hé nghiém dong thoi thoa mian diéu kién (8-8), (8-9) va (8-7)
thi hitu han va trong nhiéu truong hgp 1a duy nhat.

Sau day s& str dung mot s6 dinh nghia d& md td qua trinh giai bai toan
QHTT dang chuin.

2. Dinh nghia.

a) huong an. Con goi la 1oi gidi cho phép, la mot bo gia Lri cac an thoa
man dicu ki¢cn vEé cace rang bude cta dn (8-8) va (8-9). Bai toan QHTT c6 thé c6
vO 56 lui gidi cho phép.

b) Phuong dn co bin. Con goi 1la 101 giai co ban, 1a mot bo gia tri cac
in, trong d6 moi an khong co ban nhan gia tri bang 0. T day thiy ring sd
phuong an co bin la hiru han, vi c¢hi ¢6 hiru han cach chon m an co ban trong
« un & hé (8-8). Vi vay khi bai toan gém 7 Gn va m phuong trinh rang budc
dang (8-8) thi so phwong an co ban S la

!
S=("=__1 (8-10)

m! (n—m)!

¢) Phuong dn tdi wu. Con goi 1a loi gidi téi wu, la mot bo gia tri cac 4n
cho phép déng thoi théa mian diéu kién cta ham muc tiéu min Z(x) dang (8-7).
S6 phuong 4n téi wu la hiru han va trong nhiéu truong hgp la duy nhét.

Trong li thuyét qui hoach tuyén tinh da chitng minh mét dinh 1i cin
thiét va bo ich cho vi¢c xiy dung thuat todn gidi bai toan QHTT. Sau day chi
trinh bay va néu hé qua cda dinh li do.

3. Pijnh 11 2.

Bai toan QHTT dang chuin néu ton tailoi gidi t6i wu thi s& tim duoge 1oi
gidi co ban téi wu va gia tri cua ham muc tiéu Z(x) twvong tng véi moi 1oi giai
t6i wvu déu bang nhau.
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O day loi giai co ban 16i wu la bd m gia tri cac &n co ban (in khéng co
ban nhan gia tri 0) ddng thoi théa mian cac rang bude va ham muc tiéu cla
bai toan. -~

Tir dinh 1i 2 din dé€n moét hé qua quan trong la: D2 xac dinh loi gidi
t6i wu cha bai todn QHTT chi ciin xac dinh loi gidi co bin t8i wu trong tap
C:? 10i g1ai co ban. Nhu vf_fy chi cin khio sat nhirng loi gidi co ban. Hé qua
d6 giam nhe qua trinh tinh toan rit nhijéu.

Nhu vay thia tuc gidi bai toan QHTT thu vé viéc tim gia tri ctia m 4n co
ban thdéa min dong théi cac rang bude va ham mue tiéu Z(x), con (n—m) 4n
khong co ban nhén gia tri 0. Tuy nhién vi ¢6 C' cach chon m 16i gidi co ban
trong n An nén khi n 16n, qua trinh gidi s& rat lau, phai chon nhirng thuit toan
t6t & giam qua trinh gidi. Mot trong nhirng thuat toan dap {rng yéu ciu nay
la thuat toan don hinh (Simplex), ndi dung cu the s trinh bay & muc tiép theo.

8-3. THUAT TOAN PON HINH

Thuat toan don hinh hay con goi la phuwong phap don hinh la phuong
phap hoan thién din 1oi giai, nghia la xuft phat tir moét 1oi gidi co ban, thuat
toan nay cho phép di nhanh nhit dén 10i gidi co ban t6i wu (néu ton tai).

Danh tir don hinh theo dinh nghia ctia tir dién toan hoc [TK—14] 1a da
dién don gidn nhit. Trong 14t ca cic da dién cua khong gian Euclide n chiéu
thi don hinh ¢6 s6 it mit nhit. Thi du: don hinh mét chiéu la doan thiang, don
hinh hai chiéu la tam giac, don hinh 3 chiéu la mién kin t& dién...

Theo tinh than don hinh ta chi cin xac dinh s8 &n co ban, d6 chinh la
m An doc lap trong hé phuong trinh rang budc, doéng thoi thdéa min cad ham
muc tiéu Z(z).

Str dung thuat toan don hinh cang thuin loi d6i v6i nhirng bai toan khéi
lrong 16n va nho chuong trinh mau trong bé nhé cia may tinh dién tir.

Sau day thuat toan don hinh duogc trinh bay theo hai buéc. Tru6e hét
thong qua mot thi du bing s6 dé hi€u thd tyc va sau do trinh bay cach md ta
tdng quat clia thuat to4an don hinh va din dén so do6 khéi dé gidi.

Pé don gian ta bét diu sir dung thuat toan don hinh gidi bai toan QHTT
dang chuin va khong cin thém in gia, thong qua thi du sau:

THf DY 8-1.
Xac dinh ), x2. x3, 74} sao cho
Z(x) = 6x, + 2x, + 4x; + 3x, = min (8-11)
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va thdéa mdén

iz - 323 + Zyemmims = 16
| (8-12)
331 + 412 4+ - pe o ==l 21
va 2,>0; j=123 4 (8-13)

T rang budce (8-12) ¢6 hai 4n co ban 14 x4 Cho cac in khéng co ban
. x2 nhan gia tri 0, ¢6

x3 = 16: x, = 21 va Z(x) = 127.
D6 chinh 14 phuong 4n co ban thir nhit, hodc goi 1a loi gidi & buée 1.

D% c6 tinh tdng quat va ndi bat duwge nhitng véu t6 cin diéu khién, udén
nin, nhim dwa nhanh qua trinh gidi dén dich, tr rang budc (8-12) c¢6 thé biéu
dién c4c 4n co badn x4, x, thong qua ciac in khong co ban theo bidu thire:

Ty = 16 — 4x) + 374
Ty = 21 — 3I| - 4z,
va
Z(xT) = bxy + 273 + 423 + 3x, = 127 — 192, + 22, = min (8-19)
Bdi vaoi 100 giai buébe 1:
ry = 0; IQ-O; Ty == 16 Ty = 21 ¢é
Z;(a:) = 127

rd rang gia tri Zy(x) = 127 chua min vi c6 thé ting gia tri x, 48 giam Z(x). Tt
day thdy ring ddu cua cac hé s6 cla cac dn khong co ban trong biéu thirec Z(x)
& (8-14) dong vai tro quan trong trong vide phan xét vé loi giai ¢ budce do.

Tdng quat, sau bude 1 ta viét duge
Z(x) = Zy(x) — Dz — Aoz, (8-15)

Trong thi du ndy A, = 19; A; = — 2,

T day thdy rang: néu sau buéc 1 ma c6 A; va A; dBu 4m thi Z(x) la
gia tri min, qué trinh dirng va 1oi gidi d6 la t6i wu. Néu chi cin mot gia tri
A, hodc A; duong thi phai tiép tuc chuyén sang budce 2.

TruGe khi trinh bay ndi dung clia buéc 2, d& chudn bj xiy dyng bang
don hinh, ta tom tit két qua cua budc 1 vao bing 8-1.

Cach dién vao bang 8-1 nhu sau:

Hiang 1 chia cac cdt Cy ghi cac hé s§ cha x; (6 day j= 1, 2, 3, 4) & ham
muc tiéu Z(x).

Hang 2 chia chc cdt x; ghi tén cac dn trong ham muc tiéu. o day 1a x,,
o, xal x4'

Phin A ghi nhu sau:
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Bdng 8-1

(a) (b) (c) (d) (1) (2) Q) (4)
Cj
He s§ in 6, | ’ 2 | 4 l 3 Hing 1
Buéc | co ban | TeD in | Phuong ) \
(& Z(x)] co ban in
xj
N
X1 X2 X3 x4 Hang 2
- .
- 1
4 I IR O ¢ S Phin A
1 3 x4 21 ' 3 - 4 0 i
Z1 (x) 127 | Di=19]Ay=-2| By=0 | Ay=0| Hang cudi
6 x] 4 1 —3/4 1/4 0
2 3 xe 9 0 25/4 | —3/1 1
49 19
Z3 (x) 51 0 AVES T Az=s e 0
: . .
127
6 X1 —55— 1 0 4/25 3/25
3 2 ¢ x2 36/25 0 -| 1 ~3/25 | 4/25
82 49
VA 9 A=-2A=—-=
3(x) 33% /25 0 0 == |Be=1;

Cac hang & cot (b) ghi\zg'zﬂ: hé s6 cha in co ban & ham rﬂgc tiéu Z(x).

Cac hang & cét (c) ghi tén cac an co ban cta budc 1.

Cac hang & cdt (d) ghi gia tri cia phuong ian co ban & budc 1, nghia la
ghi gia tri vé phai cia m phuong trinh rang budec (3-12).

Cac hang ¢ cac cot (1), (2), (3), (4) ghi cac hé s6 cia hé phuong trinh
ring budc (3-12). O day tao. thanh ma tran

4 -3 1 0
[s 74 o 1]

Hang cu6i: cac gi4 tri dugc x4c dinh nhu sau:

Cot (c) ghi Z(x) -

Cot (d) ghi gia tri clia Z(x) & butc 1, bing tong cla cdc tich gitta gia tri
~ hé s6 (cOt b) va gia tri phuong 4n (cot d). 0] day
Z;(x)-416+321 = 127
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Cac gig tri A duge xde dinh nhu sau: li} tong clia cac tich gitra cot hé
s6 an co bin (cHl by va gld iry tuong ing & cac cot (1), (2), (3), (4) phan Ay
sau do trir di gia tri hé s6 cia @n & ham muc tiéu (dong 1) & cot tuwong (tng do.

Ching han

A =4.4+4+3.3—-6=19
By, =3(=3H) 4+ 3.4 —-2=—-2
Ag == O; A‘ = ().

Cha y: Cac gia tri A &rng voi cac 4n co ban ludn bing 0.

T bang 8-1 thdy rang phwong an la 16i wu (Z«(x) la min) khi moi
L\.)g(); ]:]2, N (N ‘

Trong thi du nay, sau budc 1, ¢6 A; > (0 nén cén ti€p tuc chuyén sang
buée 2, nhitm gidm gid tri Z(x), nghia la cin chon hé an co ban moi. & day
xuit hién vdn dé: nén dura 4n moi nao vio lam an co ban va loai dn co ban
nao ra.

Trong muc sau sé lrinh bay nhirng lap ludn moét cach t?)ng quat. ] day
chi néu ra nhirng qui lac duva 4n moi vao hé co ban va loai 4n co ban ra.

— An dua vao: fa in ung voi gla tri A duong. O day vi A, = 19, nén
in x; 3¢ duge dua vao lam 4n co ban & buoe 2. Trong truwdong hop c6é nhiéu
A > ) thi chon dn dua vao ung véi A ¢6 gia tri maz, khi ¢6 nhiéu gia tri A,
nhir nhau, chon modt 4n twong ing tiy y trong cac An tng voi Apay.

— An loai ra duogc xac dinh theo ba buédc sau:

T== 1) Sau khi biét dn cin dwa vao (& day la x;) ta ldy riéng ciac phin ti hé
s& duong & ma tran A; ung voi dn dua vao dé. O day la 4 va 3.

b) Pem cac phin tu & cOt « phuwong an» (cot d) chia tuong ng cho cac

phan tir duong da chon. O thi du nay co cac gia tri

‘)
—-13::] \ai=7
1 3

¢) So sanh cac gia tri nay, ldy gia tri min. O day la —%b— =4.An co ban

nao ung véi gia tri min nay sé bi loai ra, 87 day an x; sé& loai ra & buéce 2.

Tlep theo trinh bay qui tic dién cac gia tri trong bang 8-1 & bude 2.

O phrong an co ban 2 hé an co ban la x;, . D& théa min dinh nghia
cia h¢ 4n co ban (c6 hé s lap thanh ma tran don vi) cin bién d6i didu kién
rang budc (8-12) caa bai toin vé dang chuan, nghia 1a xuit hién ma tran don
vi ang voi x, va ay.

T bang 8-1 & bude 1 c6 ma tran hé s6 mé rong (thém ca vé phai cha
rang budc) nhu sau:

x X2 T Ty bi
(1 -3 { 0 16 (1)
|3 ! 0 ] 21] (b)
Chia hang (a) cho 1 ¢o
R L 0 4 (a)
1 4
| 4 0 1 21 (b)
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Nhan hang (a) véi —3 réi cong voi hang( b) co:
o =3 Ly 4]
4 4
R
;|
O day da co ma tran don vi cla x;, T. Vdy rang budc (3-12) & bude 2 trd
thanh:

o o ——3—x3+—1'm3 ....... = 1
4 4 : (8-16)
25 3.2 _

...... 42 4 3 4

Tuong tu i‘hﬁ'tuc ¢ buéc 1, ta ghi nhirng s6 liéu vé rang bujce (8-16) vao
budc 2 va tinh cac gia tri Zy(x). A; va A, (bang 8-1).

Sau budc 2 thiy rang con gié tri Az = if—- > 0 nén phai tiép tuc chuyén

sang budc 3, trong dO\x, (orng voi Ag) s& dua vao h¢ an co*bin va do chi co
hé s6 2Tf >0 & cot ing v6i T, nén An cin loai ra la x,. Vay & bude 3 hé &n
co ban 1a x; va x,. Cach tao ma tran don vi cho hé s clta x;, va x, duwa trén
ma tran hé s6 md rong cia (8-16) tuong tu nhu & budc 2. Két qua cda buéde
3 ciing dugc ghi & bang 8-1. Bang 8-1 ¢6 tén la bang don hinh.

O cudi buse 3 di co tat ci cac gia tri A, < 0; j=1, 2, 3, 4; nghia la
gia tri Z(x) dat min

Z(x) = 33—2%- va hé loi giai téi wu la:

’.Tl. T,;, T3, 134' = ——1-21, ﬁ 0,0
25 25

Trong qud trinh xay dung bdng don hinh cin chi y:

1) Bai toan QHTT dang chuin sé khong co6 phwong an t6i wu (con goi la
vo nghia holic khong cé 16i giai) néu khong thé xac dinh dwgc an co ban cin
loai ra. Piéu do the hién la sau khi xac dinh duogc 4n can dua vao hé &n co
ban, & moi hang trong cot tuong Gng voi dn do6 khong c6 hé s duong nio.

2) Khi tim &n co ban cin loai ra c¢6 thé xay ra trudng hop cac ti sd giira
gia tri. o cot (d) va cot tuong trng véidn dua vao c6 nhiéu gia tri min va bing
nhau. Khi d6 co thé chon an co ban tuy y trong chung. bé minh hoa diéu do,

cO thi du sau:

Tt Dy 52
N / Xéac dinh |z, %, 13, 24, x5 | sao cho
A Y Z(x) = 22, + 3x, + 3x;3 + 8T + 4Ts = min
voi rang buge V1V _
' ‘ T+ 2%, 4+ 2x5 = 8

1y 4 3 + 225 = —4.
229 + Ty + Txs = 14 ~

va 2,0 j=1, 2.5
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Ay: j= 1,5 ghi trong bing 8-2. Céc ki hi¢u hoin toan nhu & bang 8-1

— O buébe 1 co hé 4n co ban 1a xzy, x, x. Xac dinh gia tri Zy(x) va céc

Bang 2-8
() 2) (3) (1) (5)
2 3 3 8 4
(a) (b) (c¢) () — — — - -
X X2 X3 X4 . X§
2 X1 8 1 2 1] 0 2
K} X3 4 0 5 1 0 2
1 8 Xg 14 0 2 0 1 7
Zy(x) 140 A =0 A, =32 Ag =0 Ay=0 As = 62

Tiu bing 8-2 thdy ring sau buée | c6 A; = 62 la gia tri max, nghia [a
trong bude ti€p theo cin dwa xs vao hé an co ban.

Pé x4c dinh &n co ban cin loai ra, phai tim
4 14 4

FREE )

Trén day théng qua thi du cu thé da trinh bay cach 14p bang don hinh
dé giai bai toan QHTT dang chuin trong truong hop & hé rang budc da ton
lai mot hé an co ban, khong cén dua cac an gia vao.

min ;% va % nghia 1a c6 thé loai an zx; hodc xs.

Trong thye té€ phiéu truong hop gia thiét d6 khong théa min, khi d6-sé
dua thém in gia vao hé phuong trinh rang buéc. Do vay thuéit toan don hinh
c6 mot s6 didm cdn quan tam. Sau day ciing s& thong qua thi du cyu thé dé tim
hiéu. Chu y ring d6i voi bai todn ¢6 chwa an phu (dé tao hé rang budc la
ding thirc) thuat toan don hinh hoan toan nhu da trinh bay.

Khi bai toan QHTT dang chuin cé in gid (in nhan tao) cin phan biét
3 truong hop sau:

1) Truong hop 1. Qua céc buée moi in bi loai hét, nhu vay tim duoc
1&i gidi t8i wu cho bai toan (néu tén tai)
Thi du: Xac dinh [z, Z,, %3] sao cho

Z(z) = —8x + 6x; + 2x; = min (8-17)
véi
dx, + dx, - 32y, = 18
4z, + 3x; + 4x; = 16 } (8-18)
va

x> 0; s> 0; ;> 0

P¢ duva bai toan vé dang chudn cian dwa vao hé (8-18) hai 3n gia z,, 5.
Khi d6 him Z(x) c6 dang '

Z(x) = -8xry + 6x, + 2723 + Mx, + Mzsy = min
trong 46 M s6 duong lon tuy y.
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Rang budc (8-18) tré thanh
‘1x|+4x2'—3x3+x4 = 18
4x;+332+4x;+| ..... z; = 16
2, 20; 2350, z,>0;

M>016ntuy y

Bai toan duge gidi theo thuat toan don hinh ¢ muc trén, két qua ghi
trong bang 8-3.

xl>00

’ Bing 8-3
H¢ 86 2n | Tén in Phuoﬁg -8 6 2 M M
Bu6e | ban co ban an ﬁ X2 x4, X4 x5
(a) (b) (¢) (d) (1) (2 (3) (4) (5)
M X4 18 4 4~ -3 1 0
1 M X5 16 4 3 4 0 1
A] = A, =
V4 3 Ay=M-2
1(x) LU Vi e P 0 0
M X4 2 ] 1 -7 1
2 —8 X1 4 1 3/4 | 1]
A, = AT
A - 2 3=
2(x) 2M -32 0 M—12 | =TM—10 0
6 X2 2 0 1 -7
-8 x1 5/2 1 0 ~17/4
3
Z3(x) -8 0 0 Dz = —10

Trong quéa trinh tinh toan khi &n gid ndo do bi loai khdi hé 4n co bén
thi khong st dung & budc tiép (bang 8-3).
Ti bang 8-3 thdy ring: sau bu6c 3 moi A; 0 va cac an gid =z, x5 bi
loai khoi hé 4n co ban. Phuong 4n t8i wu co gia tri
‘1.1:1, T, 33‘ = ’2, 5/2. 0!
va min Z(z) = -8.
 2) Truong hop 2. Qua cdc buéde An gid khong bj loai hét nhung trong
hé co ban ching nhan gia trj 0. Bai toan c¢ loi giai téi uu.
Thi du: Xac dinh [z, z, z3] sao cho
Z(x) = —8x + 621 + 2%; = min

4z, + 2; — 31, = ﬁ@%; C‘E})

4.’17; 4 3$3 -+ 41’3 =

véi

va i
.‘L‘j>0; )= 1,2, 3.
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Sau khi dwa vao hai an gia x,, x; bai toan tré thanh:

Xac dinh |x), T3, a3, x4, 5] sao cho

Z(x) = —-8xy + 6y + 2x3 + Mxy 4+ Mx; = min

v3i )
dx, + T3 — 323 + x4 = 16
4.’171 + 3.’13'2 + 4.’[‘3 + 5 = 16
va
x,>0; j=12 34,5
M*>0; lon tuy _}'f.
Lap bang don hinh dé giai. K&t qua ghi trén bang 8-4.
Bdng 8-4
B Hé s an Tén in Phuong — 8 6 2 M M
ude . .
co ban co ban dn X1 X2 xg X4 X5
M X4 16 4 1 -3 1 0
M X5 16 4 3 4 0 1
1
Zy(x) 32M 8M + 8 4M—6 M- 2 0 0
M Xq 0 0 | -1z | -5 1
-8 X1 4 1 3/4 1 0
2
M+24
Zy(x) — 32 0 - —5M-10 0

Tw bang 3-4 thdy ring: sau budc 2 moi A; < 0 va An gid x; tuy cé miil
& hé an co ban nhung nhan gia tri 0. Vay bai toan c6 loi giai 16i wu la

{xlv T2, x3l=l400p Ol Vé

min 2(x) = - 32.

3) Trudng hop 3. Qua cie budc, dn gia khong bi loai khéi hé in co ban
ma nhan gia tri duong, khi do bai toan 1a vo nghiém (khong co6 10i giii).

Trén diy. di thong qua thi du dé trinh bay nhitng buéc ciia thuat toan
don hinh gidi bai toan QHTT. Noi dung chd yéu trong cac buéc la xac dinh
hé An co bin nhé bién d6i cae gia tri ma tran hé s6 cha rang bude. T d6 xac
dinh dwoc gia tri phuong an va cac A j =1, 2, .., n. Chi tieu g@ dirng qua
trinh la moi A; < 0, khi d6 nhan dwoc tap gia tri t6i wu cla hé in co ban va
min Z(x). | 3

Nhitng thdo luin trén day cé thé trinh bay mét cich tdng quat, chit ché
theo ngon ngir toan hoc nham mo ta khai quat thuit toan don hinh vi ap dung
giai trén may tinh dién tr. D6 12 noi dung cha muc tiép theo.
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84. MO TA TONC QUAT Tnﬁn TOAN DON HiNH.

Gid thi€t bai toan QHTT da dua vé dang chuln va dugc phat biéu trong
dang ma tran nhu sau:

X4c dinh [X] sao cho

Z(X) = [C] [X] = min (8-19)
v@i rang budc
. [A] [X] = (0] (8-20)
va
(X]1> (0] (8-21)

‘Trong doé
[X] 1a ma tran cot cdp n.1, md ta cac in. O day ¢6 [X]"= [, 2. Za .

. [CY 12 ma tran hang cdp 1.n, md ta cac hé s6 cha 4n &0 ham muc tiéu.
9} dﬁy cod [C] == [CI Cz... Cn]

[4] 12 ma tran chir nhat cdp m.n, md ta cac hé s6 & m phuong trinh
rang budc (8-20), chu y ¢6 m < n. Vay

an aja .. din

[A]:w az dz2 ... Q2p

Ay ami .- Umn
(b] 12 ma tran cot cip m.1, mo ti ciac hé s6 & vé phdi cha m phuong
trinh rang budc (8-20). O day cé
[b]T = [b b, ... bg]
[0] la ma tran khong cdp n.1
Ky hi¢u T 1a phép chuyén vi ma trin.
Gia thiét & hé phuong trinh rang budc (8-20) di ton tai m an co ban:

Ty, T3+ -n Ty (N6u khong c6, s€ dung phép bi€n ddi nhu & muc trude dé chuyén
vé dang nay). Khi do hé rang budc (8-20) duoc viét trong dang:

Tt + A ompl T+t F oo F Qi Tk + oo+ A T = by
X2 + A3 mypt Tt + oo F Ao T + oo F A2 Xy = by , (8-22)
Xn + Gm. my1 Tm4t + o+ ey + . + Appn Ty, - bm

Trong d6 b;>0; i=1,2 .. m

L&i gii cla bude 1 nhan dugce. bing cach cho (n — m) 4n khéng co ban
Tmi1s Tmea- oo Tks oo To NhAD gia tri 0. Khi d6 co

[2] = (b1 bs . b 0 ... 0] (8-23)
trong 46 [x(”] 12 ma tran cot n 4n co ban cua bude 1.
Ham muc tiéu Z(x) & budc 1 nhan gi4 tri:
| Z(®) = ciby + Caby + ... + Cubp (8-24)
Bay gio gid thiét cin thay d6i hé in co ban, nhim giam gia tri Z,(x).
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Ching han cho x, (k € m + 1, n) nhin gia tri t > 0. Khi d6 ma, tran loi gidi cé
dang:

[22] = (i —aut)s (s —and)s i (b= amid); 0i i t: 0 .. 0] (8-242)
Va gia tri ham Z(x) tré thanh
Zx) = c\[by — and] + c3[bs — and] + ... + Coml[bm — amil] + cul
c6 the bién d6i thanh
Zyx) =c by + by + ... + Cubm — o + €202k + oo F Cm@mk — k) (8-25)

Ki hiéu Zy = c,a + Cadax —+ ... + Cmlmk (8-26)
Tir bidu thire (8-25) viét duoge )
ZQ(I) = Z](I) - l[Zk — Ck] (8-27)

Vi da gia thiét I > 0 nén tir bidu thire (8-27) thdy rang mudn cé 1oi giai
[:c(2)] & bude 2 16t hon'[x“)]. nghia la Zyz) < Z\(x) ta phii c6 diéu kién
sau day:

Z, —C,>0
va khi d6 cin dua x, (nhan gia tri ¢ > 0) vao hé dn co bén.

Trong truong hop moi gia tri (Z, —C) < 0; k=1,2, .., nching to
loi gidi & bude d6 1a téi wu. )

Gia tri Z, — C, & day chinh 1a A; trong cac thi du & muc trude. D2 tién
ta ki hléu Aj = Zj —_— Cj; j = 1_, 2, ooy I

T thao luin trén day thiy rdng:

\

1) Diéu kién dua dn moi vao hé co bdn la

Ton lagi diéu kién Aj =2, —C;>0,j=1, 2, ..., n. Tuy nhién d& qu4 trinh
tién nhanh dén (6i wu. thuong chon an dwa vao 1rng vai gia tri mazx A;; j=1,
2, o I

2) biéu kitén logi dn co ban ci ra.

Nbu trén d3 trinh bay, gia thiét an 2, c6 gia tri t > 0 duogc duwa vio he
in co bén, khi d6 cdc an co ban cit xy, x3, ..., Tn'nhan cac gia tri méi:

/

Xy == bl - apl

T, = by — aul

Tp = by — a,l.
D2 théa méan diéu kién khdng 4m vé gia tri cac an co ban, phii c6
bi — ait > 0; t= 1, 2, ey I (8-28)
Vi di gia thiét t > 0 nén néu a; < O thi bidu thire (8-28) ludn lubn thda
min, nhung khi d6 cac an co ban méi cé gia tri vuot qua gioi han by; i = 1,
2, ..., m, trai voi diéu kién rang budc ban dau, vo li. Vay diéu kién ciin d& ¢6
an co ban loaira & budc tiép theo la trong m hé s6 ai; (rng vdi an duwa vao

z,): i = I, m, phdi ton tai it nhit mdt hé s dvong. Pay chinh 12 diéu chu y
dia néu & muc trudce vé lruwong hop xac dinh in co bin loai ra.
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T dﬁy vai dix > 0 cé

t < b
aix ,

Pé dam b4o cho moi in co ban c6 gia tri khong am, phai chon &n co
bian loai ra &ng véi diéu kién
Syot 2 e m (8-29)
Qi

Bidu thirc (8-29) chinh 1a buéc lam & muc truée, dem céc gis tri & c6t
phuong 4n chia twong ing véi cdc phiin t& duong & ma trin A Ung voi cdt
cla an dua vao, roi chon gia tri min [xem muyc 8-3].

min

Gid thiét min Ji itng véi hang [, nghia 1a
Tix

min ’ﬂ = b (8-30)
Qix ax
va in co bin x, sé bi loai khdi hé An co bin & budc sau.
Nhu vay & buéc tiép theo (s + 1) s& dua x, vao hé in co bin va loai
z, ra.
Sau day trinh bay cach thanh l4p cac gia tri méi cia ma tran chc hé sé
rang budc [A] va {b]. ‘
b2 tién theo doi ta thinh lap bing don hinh & butc (s), sau dé xac dinh

cac hé sé agﬂ) va b(iSH) & buéc (s + 1) (bing 8-3).

Bdng 8-5
Buse | H¢ 88 dn | Tén &n Phvong c1 3 Ck cn
co ban co bén én x1 X2 Xk Xa
(s) (s) (s) (s) (s)
(] X1 bl all 8.12 e alk e aln
(s) (s) (s) (s) (s)
c3 x3 bz 8oq 499 a9 ag.
. (s) (s) (s) (s) (s)
" ‘ v X1 bl 311 ..12 e alk “ee aln
b(s) (s) (s) (s) ('s)
Cm N Xm m aml amz wee lmk ‘ee Ima
- Zs(x) A . A, ve Ay A,

3) Vé h¢ 86 cua ma irdgn [4).
— P6i voi cic he¢ s6 & hang | ¢ng voi 8n x; cin loai ra, nghia la cin

xéc djnh _
(s+1)

a*Y; (s41), . a(a+1) a(u+l)

al2 [} bag 9 lk [ ] ehvy 'n
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(s+1

Cac gia tri a duoe xac dinh theo bien thwae sau:

1)
(s)
(s-t1) H“ . 1 ) (8 31)
a = — . =1, 2, .. n -
lj e / ‘
1k
Nhu vayv agiﬂ) = 1 (vi dn x4 lrd thanh dn co hin).
W .. B . _l . - . Y . (S+I)
— D01 vai cac hang khace, khong «ng voi an x, loai ra, a;; dugce xac
dinh theo biéu thue sau:
a(s\
atsth) _ gl¥ _ £ o' (3-32)
1] 1] (s) ik
"
i=1,2,....mvai-=l
J=12,..,n
4) Vé hé s0 cua ma lrgn [b].
— Ddi voi hang [, itng véi an loai ra x; & bude (s 4 1) c6:
pls+1) _ '
! = (8-33)
D1k
— DGi vi cace hang khac, can xac dinh b°F Vi i va i=1, 2., m, co
biéu thirc
b(l)
s+ (s ! (s)
b, = b7 — o ik (8-34)
Yk
Sau khi xac dinh duoc moi gia tri a(?i+1) va b°*" qua trinh tinh toan lap

(s+1) .

lai nhu & budc (s), nghia la xac dinh Z,(x) va A; J =1, 2,..., ntrong d6

Qua trinh ding lai khi moi A;<<0: j = 1, 2,.... n. So dd kh&i mo ta thuat
toan don hinh duoc dién ta trén hinh 8-3.
bé minh hoa rd hon. ta tré lai thi du bing sd & muc trén va lap bang
don hinh dua trén nhirng biéu thirc tdng quat:
Xac dinh { &y, x2 x5, 2, sao cho
Z(xz) = 6xy + 22, + 423 + 32, = min
v6i diéu kién
1) ~ 323 + x3 = 16
3‘.L'1 - 4332 + Xy = 21
va x; 05 j=1,2, 3,4

140



& day cé
Dang chuyén vi cla ma tran cot cac in la -
[z]" = [%) %, 24 2]
Ma tran (C] = [6 2 4 3]

Z
. 4;% -¢; y "
= j:hmlz.l 7 ) (n{x;}j:12,..n;2(x)
1 1 !
(s) , :
d ; < o 7 dung > [ . ’
J T LV gici t o | Kéf thuc
Khéng -~
(s) €]
t T min { .i‘.(_i) - b(
qx alk

 th tar kh —
v ton tar ¢ 7 29 | s todn v6.nghiem —_.J

avng
e (s) (se! *)
4 v- Eﬂ_ > j e 7,2‘ y b ) -b—L :
"y ql‘f 2 I
€K
(¢ (e Y . (s21)_ ,(5) b“) ¢
an : D‘-- -4 3 j= L2,...,n b[ = 9 = _fs) a(.'k
T Y Tk
Tk ' % 0,2,0,M i 4 ?
“ b ’0 2»""”’

¥inh 8-3

Ma tran [4] c6 dang:
X Xo T3 T4
3 4 0 1

Ma tran [/]T = [15 21)

Z .

& buée 1 ¢6 hé An co ban[
Xy

J. Viy ¢6 phuong an & buoe 1:
T
| 2V =0 0 15 27
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Ham muyc tiéu c¢6 gig tri

Zx) = [C)[x]) = 4.16 + 3.21 =127
Zy—Cyi j=1, 12,3, 4, voi

Z; = Ciay; + Caazj + ... + Crany

/
Trong d6 Ci,..., Cn 12 nhirng hé s3 cha 3n co bin & ham muc tieu Z(x). Trong
truong hop nay la C; va C,
@ijses umy 12 chc hé s8 clia phuong trinh rang budce (ma tran [A]) tng vOi
c6t An xy va theo cac hang clia &n co ban zi,..., Tm, 0 day 12 3 va x,,

Ta c6:

Cin xic dinh A =

Zl = C3(13]+C4(1“=4.4+3.3=25

22=C3032+ CyQ42 = 4 (—3) 4+ 3.4 = 0
Zi=can +cayu=4.1+0=14
Zy = Ca3y + 40y =0+3 =3
Yay
A =2, —-Ci,=25—6= 19 >0
Két qnd nhu trong bang 8-1 va ghi vao bang 8-6 sau day
Bdng 8-6
Buse | 118 s8 &n | Tén ’ﬁn Phuwong 6 2 4 3
co bédn c¢o ban an Xi X2 X3 X4
. X3 16 1 -3 1 0
1 . x4 21 3 4 0 1
Z1 (x) 127 Ar=19 | A= -2 0 0
2 6 X1 4 1 —3/4 1/4 0
3 X4 9 0 25/4 -3/4 l‘

Tir bang 8-6 thiy ring vi ¢6 Ay = Z; — C; = 19> 0 nén can dua ?m x
viao hé an co ban & buéGe 2, va co
. 16 21 16
= min : =
n 3 4

(b
mn {—
Ak

= 4 nén 4n x; s& phai loai khoéi hé

co ban.

Tiép theo can xac.dinh a;; va b, & buoe 2.
1) U’ng vGOi hang cua 4n loai ra x3 ¢6:

JV = Bvay a®@ = ;@ _ 3, @_ 1. @,
93 a 2 4 a33 = 4 ¢ 34
431
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b(l)

va b(-)x—— ] dﬁ b?) == «Lt?- = 4.
o) 4

%4
2) Ung vé6i céc hang khac, & day chi c6 mdt hang ciia zy, c6:

oD
0(2) (1) 3j (1)

o = Yj — Qy,
1)
3
(2) 4 (2) -3 ., 25
Vav 041—3——3=0,(142=4—-—"4—3-—T,
2) _ 1, 3 | () 0 .,
va
b(l) 6
(2) n 3 (1) _
by =0y @ G =H-—TI=
3

Két qua duogc ghi trén bang 8-6 va thiy rémg hoan toan phu hgp véi nhirng hé
sd & bude 2 cilia bing don hinh da tinh & bing 8-1.

Trén day da trinh bay nhirng nét co ban cia thuit toan don hinh dé
giai bai toan QHTT.

Vé nhirng ndi dung chi tiét hon cla phuong phap don hinh, ching han
bai toan don hinh ddi ngiu ho#c thuit toan don hinh cdi bién doc gid c6 thd
tham khdo & cac 1ii liéu khac, ching han [TK—-12, 15...].

Tié€p theo sé trinh bay viéc ap dung phuong phap qui hoach tuyén tinh
gidi mot s6 bai toan kinh té — ki thuat trong hé thdng dién. Vi c6 nhirng dic
didm riéng nén bai toan xic dinh cdu tric tdi wu cha mang dién duwge trinh
bay & chuong khéc,

8-5. AP DUYNGC

Hién nay li thuyét QHTT cang v&i thuat todn don hinh ¢6 tng dung rit

rong rdi trong nhiéu linh vuc kinh 1€ — ky thuit. & day chi néu mdl s6 ap
dung ddi voi linh vuc thiét k& va van hanh hé théng dién, ching han xét mat
sé trudong hop sau:

1. Bai todn sir dung téi wu cfc logi than & nha may di¢n,

Mot nha may dién (hodic hé thdng dién) c6 thd ding 4 loai than d2 $in
xuft dién. \

Cian xac dinh luong dién nidng téi wu dwgc san xuft to tirng loai than
nhim dat cuc tidu vé& chi phi sdn xuit dién ning.

Goi z;; t=1,2, 3, 4 1a dién ning [kWh] dwoc sdn xuft hiang nim tu
loai than i.
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Sudt tiéu hao lhan d& san xudt dién da biét: q,; i =1, 2, 3, 4 [kg/kWh].
Gia thanh san xudt dién niing ttng véi tirng loai than la
cisi=12 3 4 [d/kWh)]

Da biét nhitng han ché sau day:

Do han ché v& trit lvong hodc phu thudce v& k& hoach kinh t&, sian luong
hang nim cha ting loai than cung cdp d& sin xudl dién khéng vuot qua Qi;
i=1,2 3, 4 [kg] va cta ca 4 loai than khong dugc vuogt qua Qy [kg].

Ngoai ra san iuqng dién hang nim phai dat theo qui dinh 1& A[kWh].

Nhur vay bai toan ¢ day c6 thé phat biéu nhu sau:

X4c dinh { =z, z,. x; x,} sao cho

Z(x) = 1T + C2%; + €33 + €%y = Min
Véi cac rang bude /
T+ Xy +x3+x,=4A
Gi%) + 2% + @:%;3 4 quTy < Oy
hx << O
¢ L Oy
q3%3 << s
QT < Qs
va 2, 20; x22>0; 23>0; x> 0.

Tir day thdy rding cin dua vao nhitng dn phu va An gid dé chuyén bai

toan vé dang chuin, sau d6 sir dung thuit toan don hinh dé giai.

2. Bai toan x4ec dinh thoi gian t6i wu sir dyng cong sudt eyc dai.

Co hé thong dién gom 3 nha may nhiét dién c6 cong suat dit tuong irng
Py, Py P

Gia thiét gia thanh san xu4t dién ning tai mdi nha may dién khong phu
thuée vao ché do lam viée va Dbing ¢, ¢a ¢3 [d/kWh]. Tong dién ning san
xuial hang nim UL 3 nha may dién 1a A.

Can xac dinh thoi gian t6i vu st dung cOng suit cue dai Ty, clia modi
nha may, nhim dat cuc tiéu chi phi hang nim vé sin xuit dién ning cla ca
hé thong. Biél rang Tmax, & 7000 h; i =1, 2, 3.

Ki I’lléll Tmaxi =X = 1, 2, 3.

Bai toan cé thé phat biéu trong dang:

Xac dll'lh lxl, X, .1?31 sao cho

Z(Z) = Plclxl + P2C2IQ + P3C323 = min (8-35)
vl cac rang buoc
Pz, + Pyx; + Pyx; = A
o o < 7000 /
1, < 7000 } (8-36)
X3 < 7000
va x> 0; i=1,2 3.
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C6 th? dua bai todn vé dang chuliu va gidi theo thyAt toan don hinh. Tuy
nhién & day co thé can cit vao thyc té cua bai toan, bién doi gon hon d¢ noi
bat méi twong quan giira cac gia tri . ¢y 3 va anh hudng cua ching toi loi
giai téi wu.

Trong treong hep nay s& bién doi (8-36) thanh:

T + x, = 7000
X, + X5 = 7000
X; + X5 = 7000
Px, + Pyxs +Pyx; = A

(8-37)

T bicu thic (8-37) bién doi dé ¢6 hé an co ban la x,, 2., X3, T la co-
x = 000 — x "
L, = 7000 — z;
o < A P,::;,) — Pxy _ A Py(7000 — 'c;: - Py(7000 — a5)
. 3

Két hop voi bieu thire (8-37) nhan cwge he:

X — X = 7000
T, — x, = 7000

P p 1 7 |

X — F_)Iq:xt_}j—:_rs_—)-[A —_ /OOO(P]}PQ)] (8'«58)
P Py

T + _..x4 + oy = TU00 — — [A — 7000(P, 4 Py))
I-; [3 - ,3

Khi 46 ham muc tiéu Z(x) & (8-35) ¢O dang
A(JJ) = 70“0611‘)1 -+ TUOUCQ_PQ -{-— (;3[14 — 7000 Pl -+ Pg)] +
+ (Gs — Cp)vx 4 (U5 ~ C)Pyx; = min (8-39)

Tir hé (8-38) khi cho cac an khong co ban x4 x; nhan gia tri ¢ thi cac an co
ban co gia Lri:
’ X, = 7000
T (8-40)
z;, = — [(A=T000(P 4 Py)]
P,

T bicu thire (8-39) thiy ring gia (ri ciia ham Z(x) phu thude vao cac h¢
s6 cta X, va X la (Cg — CpPy va (€3 — Cyl’,.

Gia thiél €3>y va €3 > €, nghia 1a gia thanh san xudt di¢n ndng 6 nha
may 3 dat nhat, khi-do he An co'ban (8-10) 1a 1&d giai 161 vu vi cac hé so:

((‘-‘ i (/'l)/[)l > 0: (C:; - (,.2)P'_l > {)

néu cho zs:. ¥, nhan gia tri duong s€ lam tang Z(x). Dica d6 hoan loan hop L
vé nguyen lac van banh, vi Cy > €, €3> Cynén d¢ nha may diéen 1 va 2 lam
viee vOi Tmaat = Tmavz = 7000h con nha may 31am vice chi 4¢ dam bao <4 dién
nang con lai, nghia la

A — (Py 4+ Py)7000
P, -

Tmai:i =

16-1ITD M5



Trong trieong hop Ci < €y va €3> €y khi dé hé 38 (Cy =~ (",)P| < 0. 14
bieu thirc (8.39) thiy rédng can dwa 2, vao hé An co ban, nghia 1a giam s6 gid

lam viéc cye dai etia nha may 1. » |
Tom L gia tri tor wo cua T, i1 =1, 2, 3 dwoc xac dinh phu thudc
“ } i .

vao quan he gia thanh san wuat dién ning ¢da cAc nha may,

3. Bai toan phat trién t6i wu cidc nha may dién

Gia thiet x¢t bar toan don gian sau dav:

Pé dim bao cung cap cho phy i Py = 2600 MW va Ay = 15.600.10° MWh
c6 thé xav dung 3 nha may dién. Biet cong suat dat gigi han ctia tirng nha may:

Pay = 000 MW: Py = 1200 MW v Py = 1200 MW,
Thoi gian st dung cong st al cue dai ctia Lrng nha may T,.,., ndm trong pham vi
3000h < Tamaay << 70000 : i ==1,2, 3

Xic dinh gia tri t8i wu vé cong suiat can thict P, va T, cta cac nha
mayv sao cho chi phi vé xay dung tong cac nhil may L cye tiéu. Gia thiet ham
muc éu co dang

©
ek

Z = E (a, + bl Tmaxl) l‘| (6'41)
i=I
trong d6 ¢;— sudt von dau tuw xay dywng nha may dién i [d/kW]
b;— suat ti¢u hao nhien lieu cho I kWh di¢n ning cua nha may dién
i. Gia thiét gin tri b, phu thuoe tuvén tinh vai gia tri Th,. theo bicu thie

hrmax - bmnn :1‘('.3)

bi = b|m|n + () (]) mass ‘“rma\':) (6742)
T -1
maxj maxit
i . - " 3 L s . N g A 2 5
trong do bimax V@ bmiy 12 can trén va dudi cua gia tri b, R ot (1 —— (AN
mMaxi m"'l l )
trén va dudi ena T, O day co
9 - ( .
T~ 7a0n; T = 2000 -
maxa max\

Gia thiét nha mav dien i ¢6 cong suat P, va do thi phy tai hang niam co
T duoe phan thanh phu tai dang bic thang sao cho thou man diéu kién

(1) (2)
P, = Pi + Pi ‘ 18-4,3)

D= Pt

.maxi

Lp
i

max]

W p
1 max) maxi

st dung cong sudt cue dai @wng voi do thi dang bac thang.

Trong dé P I gia t1| cOng suat cta phu tIal va thoi gian.

Sau day st ching minh duoe rdng: chi phi nhién licu dé san xuét dién
nang d nha may dicn ¢ P,ova Thuye voi dO thi phu Lii bwt ki sé lén hor chi
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phi nhién {idu khi phan P, thanh hat gia tri P PP véi dd thi” phy ti bing
phdng. Lwong nhién liéu chénh léch d6 1a m [kg).

| Gia thiét suit tiéu hao nhién liéu la b, '['kg/kWh], hi¢u sé vé chi phi nhién
liéu m trén day cé dang:

t

m = [P(il) -+ P§2)]Tm"ibi - [ P(ll) T::xi bimax +

' w2 T b (8-41)
Thay gia tri by 0 (8-42) va Tuy & (8-43) vao (8-44) nhan duoc;
(.l) P(2) Y

1 i :
) ( T(z) . 7(1) 4(bimax - bimin) ¥ (8'17))
Pfl + Piz) maxi maxi

P

m =

Ro6 rang gia tri m > 0, nghia Ia phan nha mav dién thanh 2

d6 thi bang sé lam giam chi phi (chura xél dén nhtrng yéu 6 Kkhéc); gia tri

m=0khi TV =T | hodc b = bimin.

maxi marxi .

nha mav cé

Nhu vay bay gio bai toan co thé chuyén vé tim min cia ham Z(/) dang:

(D S))

o) P30+ @+ b T ) P (8-16)

max 1

4]
Z(P) = E [(at + bimaxT

=1
Ham muyc tiéu d6 &ng voi truong hop thay do thi phu tii thanh hai mirc

7O _ 3000n va T® . = 70004,
maxi 1

max

Gia thiét dd biét gia tri cac hé s6 a;, b, [TK.2], ham muye tiéu co dang
dinh luong:,
2Py = 5P 4 20P? 4 20p) + 2P 4 20pP 4 30P7 - min
, _
vOi cac rang budc:

PV 4 P 900

(2)

P 4 P < 100

PV 4 P <200
Pg” + PPy Pg” + sz) + Pf‘”,+ P,,(;z’ — 9600
3P+ 7P+ 3P+ PP+ 3 (V4 7P = 15600
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- . (1 (2 } :
Ki hicu I—’l1 N T A O % Pg b= X3:

(1) (2 P
Wt xss PO o= s

(2) |

Py a, P

P? loar bo cac bal dang Livie o rang bude can dua thém 3 8n gids
I;, T To.

Bar toan duoe chiuyen ve dong chuan vi sir dung thuat toan don hinh,
sau mot 50 budce co ol giai toi un nhw son: '

P, = 000 M\

T = (1502000 4 750 .7000) ﬁ — 6333A .
P.  — 1200 V1V

Ty = T000H

| BTN TALN

Tn,n = Sl h,

Két quid dréen dav la gan dung do aia thict ve tinh chat tuyén tinh gita
von daw tw va ocong cnat dat cnng nhe d3 gia (hiét thay do thi phy 1ai bang

dang hai bac thane.

8-6. BAI TOAN VAN TAI TRONG QUI HOACH TUYEN TinA,

Bail toan van tai la mol dang dae hict cun bai toan QHTT. ¢6 ong dung
rong rai trong nhién Binh vue kinh teo Vo oed ahirog die dicm riéng nén khi
giai hai toan van tai ¢ thé sa dong abiing thuat lodn don gidn hon phueong
phap don hinh. Trong muc nay sé trinh hay noi dung «hd véu va phuong phap

cidi bai loan van .

1. Thanh lap bai tedan van tai

Thue chat cua bai toan van iai La tim phuong an tor uu de van tai hang

ho 1 tir mol s0 noi phat, dén mol sO noi nhian, Chi ticu o1 vu o diav thuong la
cuc tieu chi phi tong®¢ van tai. Bai loan ¢o

thé ot nhua san: Co mdia diém phat, voi cac

Iwong 'h;m,q hoa tuong ag ay, as ... an'Va n

e @ dra diem nhan. vai nhu eau twong ting by, ba....,

b, (hinh 8-, Canoxae dinh phuome an van 141

. / \ sa0 cho 16ng chi phi ld cype tigu., khi da biét
o X, x\ X, gia thanh cude phi don vi €y van taitrén doan
/ / m; A\ dirong hr noi phal @ dén noi nhan §
" h o, | . &J Ki hicu x,; s6 lvong himg can van tai
bt noi phat i den no1l nhan j. khidé diéu ki¢én cla
Hinh 8-4 bai toan van lai duwge mo i trong bang 8-7
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Bing 8-

Noi nhin
Noi phat = Dung lirong,
Bl B?. Bn '
C1i Ci2 Cin
A A a3
Xil N2 Xin
(/]| Cau C2n
"\j b 32
X2 X2 X2n
Cml Cam Cmn
.‘\m s am
Xm1 Xm2. Xmn
m n
"Dung luong b ba bn E a, = E b;
i=1 j=1

Rai toan vandai duwoe phat bicu trong dang todn hoe nhu sau:

Nac dinh cac gia irl ay5: § = 1. 2oomj o= 1,2 ... nsao cho
moon \ 5
Z(x) — L E Ty, = nin (8-43)
==

vai cac rang buodc
Exu = aj;. i = 1, 2, veny I
=1 (8-44)
m
Ex,j = bj': Jj=1,2 .,n
i=1

va

Tii=>0(t= 12, ....m: j=12, .., n) (8-45)

%
Ngoai ra trong trudng hop don gidn thuong gia thiét 1a téng dung lugng
hang phat di can bing voi tong dung lwong noi nhan, nghia la

m n
Eai = Eb-'
j=1

=1

-

(8-46)

Chu y rdng nhiong he s6 & chc phuong trinh rang bude daho (8- 44) chi
86 gia tri 1 hodc 0, vi vay c6 thé st dung thuiat toan don gian a2 glal ma
khong cin cac budc theo thuat toan don hinh. Tuy nhién qua trinh gidi ciing
bat dau tu mot phu'orng an co ban sau dé lién din dén phuong an toi wu

v
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2. X4c djnh phwong 4n co han ban dau.

Thr bicu thire rang buoe (8-11) ¢6 (in + n) phuong trinh nhung phat tuan
theo diéu kién (8-16) nén ta ¢6 (m + n—1) phuong trinh déc lap, nghia la chi
xac dinh duoc (m+n—1) an ¢o baa ban diu.

. A N . , s . .. . On o

Sau day trinh bay hai phuwoug phap xac dinh gia tri (m+n-—1) dn co ban
¢la phuong an ban dau.

a) Mhaong phdp goe tay bace. Nual phal o gée ben Irai tren cung (ay)
la dién cac gii 1 eda dn co ban va di dan xuong goe phai duoi cang, dong
thei luon luon thoa man ciac rang buoc (3-1H) va (8-46). Ta minh hoa bing
thi du sau:

Co hai noi phat 4,, A, voi cie luong hang lvong rng a; = 300; a, = 250
va 3 noi nhan vdi nhu ciu tvong ung by=200: 6.,=200: by;=150. Cudc phi van
tai ¢,; duoce ghi & géc phai phia trén trong Lirng ngan & bing §-X.

&V Barny 8-8

. H
N Nhan

13 s Bs a,

Phat
!
. o ‘ﬂ :

/\ N t 1 2

o0 o 300
3 3 7
A AL
100 150 250

b, L\ 200 - 200 [0 550 _l
ki \ A

Trén bang §8-8, xudl phat tie oo tdav bie IE‘ cO xy = 200 (vibd; «lay) nhu viy

Ty =0, ¢ ngin A B, ¢ onhan g tei (@ -~ 200) = 100 vove, Tiép tue di suong

gOc dong num va 6 gid ri caa (m4n~1) dn oco ban, O thn dy nay
m+n—1=+4
Viay phurong Gn oco han ban diu Ta:
IH:QUO. N — ].UU, —1”0 1-30 }\lll d(‘)ﬂ
Z(x)==200 G+ 100 . 1 4100 . :1+ ISU .7 ==2950,
RO rang phuong an co ban ban dau v day chua dat min Z(x) ¢in tim cach
glata gia tri Zix).
by Phuung phap cwere phi cuc tieu, Xiy duns plhiwvong 4n co ban ban dau
theo phuong phap gt tuy bac tuv don gian nhung do chua chu v dén gia tri
cude phi ¢y nen nhieu trudag hop gia tri Zx) cva phirong an ban dau qua lon,
phai hoan thién nhicu buwde mdy den phuong an toi wu. Vi vay dé khic phuee

nhuoc di¢m do ¢o the xay dung phuong an co ban ban dau theo phwong phdp
cude phi cye Léu. Noi dung nhu sau: Bat diu cho ngan ¢6 cude phi cuce tidu
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nhan dung lwgng nhidu nhdt c6 the, sau 86 x6a cac ngin con lai clia hing
hole cdt do (tuy (uan hé gitra gia tri a; va b;). Tiép theo lai cho ngdn co cuée
phi nhd nhit & nhitng ngin c¢on lai nhan dung lugng v.v... cho dén lic thoa
min moi diéu kién. vé rang buéc. Ching han & thi du trén theo phuong phép
cwde phi cuc titu, ta c6 bt dau x;3=150, sau d6 X, =200 (holc Ty Vi cga=c21)
va ©; =150, K&t qua ghi trong bang &8-9

\ Bang 8-9
Bt g B2 Bg aj .
.-\1. 6 4 //2
\ .
150 150 300
Az 3 7
50 200° 250
b; 200 260 150

Theo phuong an nay
Z(x)=130.6+4 150.24 50.3+ 200.3=1950

nhd hon nhiéu so vai gia tri Z(x) cia phuong an g(x tay bac. Tav vy da}
chua hin da la 2id tri min cla Z(x), 0 buoe sau sé glai dap diéu do.

3. Hoan thien loi giai bﬁng phuong phap thé vj.

Sau_k“hi di ¢co gia tri cta (M+n—1) an co ban & phuoug an ban dau,
can tim phtmnd phap dé hoan thiew loi giad “daa dén phuunu an ing Vol gia

tri min Z(xz;. Sau day si dung mot lrong nhitng phuong phédp thuﬁmg dang la
phuong phap thé vi (con goi la phuo-ng phap phan phéi cdi bién). Noi dung
phuong phap thé¢ vi gom cac buoe nhuw sau: ”

/. Ndc dinh gid lri the vi. Ung yoi modi hang (noi phat 4,, Ay.., An) ¢6
the vi ag, o, ap VA moi, « u_)t (nui nhan B, B,,.... B,) ¢6 §heé vi B, Ba., Ba
Nhu vay voi m6i phuong 4n cda bai toan vin ti ta c6 mot -hé thdng (m + n)
thé vi areee @ms Broveos P

Gia tri cua a;, B; dwoc xac dinh nhu sau :

Lan cit vao nhitng fgian c¢0 dung lugng hang van tai Gng véi cudi phi
van tai ta c6 hé phuong trinh;

ai + By = ¢y : (8-47)
i=12..,m ‘
Jj= 1, 2..... a

Theo hé, (8 — 47) ta cdn xac dinh (m + n) gi4 tri thé vi, nhung & méi
phuong an chi ¢6 (m +n — 1) ngin c6 dung lugng van tai, nghia 1a chi c6
(n + n — 1)ygia tri ¢;; dé lao thanh (m + n — 1) phwong trinh dang (8-47). Vi
vay mét thé vi phdi cho gia tri tuy y. Thuong cho ar = 0 va xac dinh ay,..., an
va B], seay BD theo (8 47) . .
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Thi du & phuong in co ban ban diin theo phuwong phap géc tay bic (bdng
8-10) gia tri cac thé vi duge xdc-dinh nho h¢ phueong trinh:

a + Byo= b
a; 4 fi; = 4 !
oy + B =3
xg + B3 =7
vOi ay = U ¢O: B, ~ 6. B~ ~
Xr = ~1 , B3 =), ’
‘ Béng 8-10
\ B Ba Ba aj a;
6 4 . 2 . -
A o000 100 ' 300 0
3 j 7: v
Az S 150 a5 —1
b; 200 200 150 550
B, 6 ‘4 b

9. Chi tieu tdi uu theo phuong phdp thé vi. Sau khi xac dinh duge gia trj
cac thé vi ¢ phuoong an co ban ban d.}u chi tigu t8i uu duoc kiém tra theo dinh
1 suu.

f);nh li: Phuong an X = (x;) cia bai toan van tai la t6i wu khi cac gia
tri thé vi a;, B, théa méan diéu kién sau:

@ + B; = ¢, 0 ngin c6 T > 9 (8-48)
va 2 , '
a, + B, = ¢y 0 ngan ¢c6 xy; = 0 (8-49)

T dinh li trén day thay rang: Diéu kien (8-48) ludn thoa man, vi da
xudt phat b cac gia tri c; & nhidng ngdn ¢6 hang van tii (x> 0) dé xac dinh
thé vi.

bieu kién (8-19) chirng t6 rhng 10i gidi 14 6i wa khi & nhirng ngan khong
¢6 hang van tai thi gia cude pbi deu lon.

dieu kién do6 cho phép ta kitm tra qua trinh céan tiép tuc hoan thién
hay di dén phuong an toi wu. .

Ki higu a, + By :c-,j .

Nhar vay ndu &ng voi ngin nao_dé voi x.,—O ma cO Cyy — Cj; = Ay > 0
thi chirng té qua lrinh con cin hoan thlén nghlcﬂa ‘ngin d6 cin nhéin -dung
lwong van tai, Dé qua trinh ti€én nhanh d&n phwong 4an téi. wu thudng d&ngan
c6 maxA;; nhan dung lwong van tai & budc tiép theo (tucmg ty nhu & thuat
toan don Rinh dus an c6 Ay cuc dai vao hé An co ban & bude ti€p theo). Gia
tri x;; c¢in dua vao ngin ndy la bao nhiéu s& xac dinh dwgc & muc sau.
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P& minh hoa ¢hi lidu 16i rn theo plnmnﬂ phiip the vi ta trdr lai thi du 0

-bing 8-10. Say khi xac dmh dwoe xac thé vioy, ag. $i1o Ban B ta cin xé&c dinh Ay

/
A‘\l = C:j — C” ng voi cie ngin (.12.[1:,) va (4,03).

O day co:
Ay =p—-3=+
A|3—G—2 3

gid iri A,J duoc ghi & goe phai phn dudi cla cac ngan, (bang 8- 11 tai do =y
hién nhan gia tri 0. Tu day thiy ring & bude tidp theo cin cho ngan A B; nhan
‘d.u-ng lugng, nghia 1a An @3 s& nhan dung lugng van tai. Gia tri cia o3 0 bube.
tiep theo duvce xac dinh theo nguyén tic vong kin san day.

Bang 8-11
\ B' T Bz 83 al d‘
A 200 —-r—?'; | w0 b 0
7?- l+4‘i ! [
3 3. 7 =, '_
_4 { - — k- , 5 3 - f’
ol &R

b; | 0 200 ijaﬁ

- am—ar

B 6 4 é

3. Nyuyeéntdc vong kin hodn thién Ioi gidi. Nhu trén da thay, vi A, & ngén
A:8; 6 gia tri cie dai ( +4) nén O budc ticp.thev x;; s& nhan dug;,cna tri
dwong, ta ki hiéu ddu @ & ngin AB; (xem bang 8&-11), Vi x;; nhan dung
hrang ma van pﬁal théa mian diéu kién cin bang duig lugng theo hing (ay
va theo ¢6t (b)) nén ngin A,B; phidi b6t dung lwong: 8, ngdn 4,B, them dung
luong: @. ¢udi cung ngan A.B; phai bot dung lugng: © (xem bang 8-11). Nhu
vay nguyén tac ting giim dung luong tai céce ngin tao thanh moét vong kin. Gia
tri Jorong ting giam phdi nhu nhau va rd rang phiila.gia tri cla ngdnco dung
ltrong nho nhdt trong vong kin ma maug diu ©

" (Y Ihi du bang 8-11 cé

o xyy = min §100; 150 | = 100
Vay ¢ buoc tiép theo c0 phuorfg 4n ghi trén bang 8-12,
Theo phwong an nay
Z(x) = 200.6 +100.2 +206. 3 +580.7 = 2350

da nhé hon gia tri Z(x) & phuong &n goéc 14y bic ban diu.

Tiép theo xac dinh cac gi tri thé vi a, B; va lai kiém tra“chi tiéu t&i
au cho loi giai buée nay. Qué trinh két thue va dat dén )oi gidi t6i wu khi

rng voi moi ngin co
g ) Au < 0
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Dy Thi dg DE minh hos ta lep fue sind thi du & bang 8-11 cho 10i- -

phirone an tor .
Can et vao oia Lei e, 0 cac ngan (4075 (A3 (4:B,) va Ayl la xiac
dinh cra tei cae the v

Bing 8-12

B, '8, 8, [ .
— > I i ﬁ,____ ! — ]
. LA 4 2

A’ 209 -~ -rOn - I
G — - B ol SO |l T’/JD 0
RN, N
IR 7 {! f

A, | &6 s T 250 S

| +8 - i

PR RRSRa B

b= 4N B = =L LT

Ny = €y — €y = L -

Viy buoe tiep theo can cho vy = 2000 1y, = 200 va loal Ty va T Két qua
duue ghi & bang 8-13. Zcxy co gia L
Zixy = 2006 = 100 4 4 200 S0 T = 200,

Nac dinh a,. 8, Kel qua ght iren bany 8-12. Saw do xac dinh cac oia Lri

Ajy O nuan (A, B va (B

Bang 3-13

''''' T |

s .4 Y

,4, - 280 — 100 -~ .
-5 ?‘-q-—(? 200 0
3 b3 2 T

A = -4 »

= _];m—mx:;'_—:.:—:—r- === = —
pi | 2og 200 | 150 || 550 )
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Ay = =8 << 0; Awy = +6. Viy ciin tiép tue hodan thién 101 gidi va & bude
$au .v;; nhan gia (ri

‘Lgn == mm ! 50, 200' = 50
do do Xy = 190; I3

—

150; x,; = 0. K&t qua ehi & bang 8-11:

Bang 8-14
\ Bl 132 B'j ! aj > N
6 P 2
A - ) .
1 —~2 1 150 ~ 150 - . 0
3 3 al
A 9 —_
: 200 50 * ~ = =0 1
bj 200 200 150 . 150
Bs
i . 4 2
Xac dinh 2, By: 2y =00 o, = —1: By=4: B=4: B3 =23
Xuac dinh Aijl

Ag3 = -— 6 <”
Vay phuounyg an [a toi wu, han, muce tieu Z(x) co gia tri

Z(x) = ]5[{.-4 + 150 .2 4+ 200,3450.3 = 16560,

4. So do khéi giai bai toan van tai

‘Qua nhirng thio luan trén day ta thiy bai toin van tai don gidn c6 thé
giai theo so dé khdi sau day (hinh 8-3).

5. Mot 86 cha y

Trén day da trinh bay noi dung co ban bai toan van tai trong truong
. 5 e L T B . ’ [y z . ~ ‘.
hop ¢6 can bang dung lugng tong cua cac noi phat va cdc noi nhan, nghia la

La=)b
" i=1 Jj=1
Trong thuc té nhiéu bai toin khong c¢6 diéu kién ddng thuc nhu trén
ma co
mn n m 11
E a; > E bj hO'c"iC E U,<E b,
=1 j*1

=t | =



v < N 7 it \ , . ) . ..
Troog lrwdng hop dé e the dira viao eac luong van tai oy phu rng voi
A0 o - . . . . 0 ol - .
(l - (()n]:m l»ln C,j =1 de tro ve diéu kien can bing dung lugng phat va nhan
\- .
b ;{“ 1a Wiy ving Lhi @ifti bai toan van Lai da gia thiét ring dung luong
Ay ¥ noi phi e pidn e . ‘ . N :
1g chl di L& noi phat truc tiép den nui nhan ma khong L6n tai nhivrng duong

—— e o e

i Ya/s) 1.[;0./ be;f? Vaﬁ ta:

|

Xa¢ dinh (m+n-1) gié tri Xy |
cig ohudng an cd bén bonddd

‘ T
1
Xo¢ dinh thé vi

AR A b e d(' H ‘. = ’. 2,‘.:,m

\ ’ L4 f@[ J- / = 1,2,, ,ﬁ
[
J

>

Xotc a7nh Aj (o, fp, -L‘..
59 y0/ cot ngan Xy .0

3] v,
YA 60 7 - Tinh Z(x)

- b7 { iy
/1/76.’;9 ‘

Oung

’

Chon ngdn (Ap 8;)
ot /mox A[j
|
t
L p vohg in €+ O

xac anh x - i d-/'
J

86/ toan vo ng.2/&m

/f/‘?jng

* 3 x;; ma 7

t)uﬁvg J

Wr—-] Lgp ,O’I(/dng Gll') fr,d;
L
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di tir noi phat qua noi phat hofe dweng trung chuvBn qua mét noi nhan nae
do6. Gia thi€t d6 frng voi viée Lii cong sudl trong hé théng dién nham dam bio
tén that dién nang (Qwoc hidu nhu cude phi van tai) la it nhit. Khi d6 duong
gan nhat (vé dién) la dudng true tiép tu nguo\u dén phu rii. Mang dién ca cdu
tric théa min muc tiéu do thuong goi 1a mang ¢o6 tong momen phy tai (2;l;)
la nhé nhit. Nhung trnng thuc té cdu Lric mang dién chi nhdm thoa min chi
tiéu cwe tiéu chi phi vé ton that dién ning khong phai bao gio ciing trung voi
6du truc t6i wu, vi con chi tiéu cuc tiéu vén dau tu ve duong day (phu thuoc
tong chiéu dai cac tuyeén dudng) cling riat quan trong, Vi vay nhiéu truong hop
clu truc t6i wu cta viée chuyeén tai dién ning (thda min ci hai myc tieu (rén)
thuong co dang noi gitra noi nhan voi nhau va cd thé ndi gitra cac nguon phat.

Tu' day thay lang do dac diém cua vice LhU)E’II tai dien nang phu Xay
dung riéng cic tuyen duong cho no, ma khong st dung duge cac luyén giao
thong I\hfu. nén néu su r,ll_mg hil todn van Lid trong viée xac dinh cdu trie
t6i wu cia mang dién phai ¢é nhitng dicu kign mo rong. Noi dung vé vin d¢é
nayv sé duoc trinh bay o chuong Y.

8-7 BAI TOAN QUI HOACH SO NGUYEN
\

Trang nhién lrirong hop thue té 1oi giai cua bai toao QHTT doi héi phai
théa ‘min diéu ki¢n: gid tricac n a, phdi la s6 nguvén. khong am: 0. 1, 2.
Ching ‘han déi lwgng can nac dinh a; 1a s6 nha may, s luong edng cu v,
Khi do chi lam tron gia tri v, mol cach dorn gidn ¢O thé pham sai s6 lan vi se,
-lam thav doi gia tri thye cda ham mue ticu, i

Tinh chil s6 nguvén cea 1ot giai lién quan dén nhieu phuoong phap grais
rieng. Dudi diay chi trinh bay nédi dung chu yvéu cua thuat toan Gomory d¢ giai
bai toan qui hoach tuvén tinh suo cho gid Iri 1&i gial toi wu la nhitng o nguy #n.
Po ciing la noi dung chu véu cia qui hoxeh sé nguvén. @

Chu ¥ rang khi chi can mot bo phan cua nhirng 1oi giai la s6 nguveén ta
¢é qui hoach s6 nguyven bo phan.

Thl_r\('. chal ¢Oa thual todan Gowory bao gom nhitng budc tong qual
nhw sau:

1) Nie dinh loi giai t8i wu cda bai toan (chang han ¢o thé dung phuong
phap don hinh) khony quan tam téi diéu kién s6nguven cia 1ot gidi. Néu mat .
cach ngau nhién cac loi giai da 12 s6 nguyén thi qua trinh két thac, Néu chua
dat thi chuyén sang budv sauw:

) Xay dlrng thém rang buoc phu nham muc dich han che tap gia tri (‘hr)
phép ctta 10 giai, tuv nhién Khong ’lam mal phitng gia tri 101 gidi la so nguven.

3) (7iai bat toan da c¢o6 thém rdnu bhuoe phur do va kicm tra dicy kicn so-
‘nguyén cha 10i gidl dé hoigc két thic qua (rinh, hodc [)hdl lap lat hude hai.

Nhu véay ta phai tim hieu néi dung cfia bude hai va buée ba cha thuat
toan Gomory, nghia la biét cach xay dung thém rang buoc phu va gidi bai toan
khi ¢cO rang bugc phu:
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1. Thanh lgp phueong trinh rang buae pﬁn.

L]

Gia thiet bai tean QHTT da diroe gidi bang thual toan don hinh, & buée
cuoi cung da xac dinh duoe gia trj 16i wu cia m an co ban: x,, T,,..., I'n nhurng
chua 1a nhirng s6 npmyen. Khi d6 hé phuong trinh rang buoc ¢o ddng nhu saw
[vem muc 8-3, thuat toan don hinh]

Iy + dp®y + 0 F @Gadn o F A + o+ ey = b, _
ATy + d20Tq ... |- U@ + .- 1 Uy A ..+ UzaX, = by , (8-50)

"

am]xl + (IITI."IQ _{ e + (lmmxm + ---Un]kxk —+' ) + (lmnx” == bnl
mong do hru v nhitng hé s6 cla Xy, ra... Tw O h¢ (8-50) tao thanh ma tran
don vi cap in.
'). . ‘oA " . ' - ? o= D > -~ Tu .. T T
O day diéu kien so6 nguvén cua loi giai ~hua thoa man, thé hién o cho
ciac gia tri by,.... b, chura 1a nhitng s6 nguven.
Khi 6 can lap thém phuong irinh rang buoc phu theo qui tic sau day :
1) Phan tich:
by = nm + ry
hg = 112 + Iy (8-51)
bm = ”nr+rm

trong do n, la phin ngaven (0, 1, 2..) cua b,: ¢« = 1, 2,.., in nhung phai dam bio -

no<_h i=1,2..,.m (8-92)
r, la phan le cua b; i =1, 2. m, nghia la.
0 r <1 (8-23)

22 Sau Lhi vie dinhy motl gid Iri ny vt roo = 1. 2.... m chon phuong trinh

rang bude ans vaioryocue dai o de tao rang budoc pho. Ching han ¢o r| la-cuc
dai. Khi do rang bude phn dwoye tho to phuong trinh thir £ & hé (8-50).

3) ’hian tich cac hé soa .. a, thanh

A R '1
| R AL i In

ST ”n )
a,, = n
12 ‘ -
) (8-54)
”[n = 1n S
s
lromg do = j—= 1o 2o.0n da phan nguvén (dm, 50 0 va duong) cta ali va
thda man - _ , |
r & oli (8-55) "
4 j= 1.2, ., n la phin 1¢ cta “q; nghia la )
(e "l < 1 B (R-56)



4) Thanh l4p phirong trinh rang buédc phu voi An g thém vao trong dang :

—- ', Xy —-r

-
" Xy— o~ X+ S1= T {8-07)

12 In

Trong do cac gia Iri j =1, 2., n ldy tir biéu thirc (8-n1) con gia tri

r” ;
r, lay tir bidu thire (8-51).
Nhu vay dé tim caec gia tri nguvén cha cac An co ban, ta da dua thém

an phu s, vao hé co ban va bay gi¢ can chuyén sang phioe giai bai toan cé,
thém rang budce phu dang (8-57).

2. Giai bai toan khi c6 rang bugc phu

Nhur vay bai toan QUTT giai theo thual todn don hinh ¢ bude nay co
(m + 1) an co ban 1a x;, T,...., T, va s,

Bay gio can chuvén sang bwae tiép theo, trong do an can loai ra chinh
la s; va chi can xdc dinh aa s dua vao frong buoc mdi. Nguyeén lac xac dinh
an can dua vao h¢ ¢o ban & bude liép theo nhu sau:

1) Ghi cac gia tri am cla cad hé s6 — r & hang ung voi hing s, va.ing

voi Ay =0, '
AL
2) Xic dinh cac 11 sd ——; j =1, 2., ..
rl]
3) Lay cue tidu cha gia lri luyét doi = 1, 2., a.
‘ - 1J

A - L. .
S J =1, 2., iwthi an do <¢ duoc dua vae
r;

1) Cot mio trng +6i min

hé an co ban & bwac tiép theo.

5) Theo thuat toan don hinh. gigt tiép cho dén kht moi Ion giar déu la
SO npuyen. )

Néu chu v ta thav nhitng buoc 1, 2, 3, § trén day, co tinh dot ngau voi
cac buoc nham xac dinh dn loai ra khot hé co hdn & thuaat todn ron hinh [xem
&-3]. Vi vay con goi la ciae buoc giai theo pauong phap don hinh doi ngau
Tk —9.15].

bé minh hoa ciac huwdae cba thudt toan Gomory ta xél mal thi du don
gian sau:

3. Thidy. Nac dinh l.]”|. 'r,! a nhitng gia tri nguyén, khong am. sancho

Z(xy = — x — 20, = min (8-)8)
—:5x1+4.13<h { -
. 8-54
va 1, + dm, < 12 (6=
Ta dira vao rang bude (5-59) hai 4n phu z;, xy. co6:
— 3 iz, + ;3 = 6
I { (8-60)
dx; 4- 3xr 4+ Ty = 12

Str dung thual toan don hinh d@ giai hai toan trén. Sau ba buédc nhain
duoc 1oi giai 18i wu nhu trinh bay trén bang 5-14.
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o i . s —

co ban co han - CXT X2 X3 X4
0 X1 N 3 { 1 0
! i X4 12 4 3 0 1
T
Zalx) 0 A = A, =2 Ay =0 Ay =0
2 X2 372 —3/4 | 1 b
2 0 X4 15/2 25/4 : -3/ 1
R 1
Zal\) -3 A] = A2 =10 Ni= - Py A4 =10
-2 Xy 1275 it i 120 37125
3 -} X YR 1 0 325 1/23
1 2
Z3(x) —6 L\lt N A- =0 A;: —-—__)- Agr:-—-—s

Tu bang 5-15 thav rang sau ba huoe Zix) d dat gia trn cue tidu la —6,

: 2 5 - ) ., . . " Y
nhung x; = — va £, = —, nghia la «icu kien sé nguyen cua 1oi gidi chua
D D

thoa man. Vi vav can xav dunge rang bude phu,

(U day trong buoce ba cie vang hude chinh ¢ dang:

1 3 12
I + 2-; X, -k P X, = —
) D )
; - ' 8-6
3 f 6 (8-01)
Ir - = I+ — Ty = — -
20 20 )
\
Phian tich cac gii iri by, by theo ncu thive (5-51):
2 , 2 .
by = — =24 —
J 0
B !
i == = 1+ —
) 0
. 2 ‘ Vi . R
n;lna liryg = —: ry= —. 1 r, >y nén phuong trinh rang bude phuy <8

O .

thanh lap tu rang bude ung voy ry. nghia la phuong trinh cua x,.

Tiép theo can xac dinh cac hé sO ry, ra, ras, ra la phan le cuha cac ‘he¢
SO .y, tyg, Ly, 25 Lrong ung.
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& ddy ;
| oan=0 vy =0
2 a; =1 \*A\' rpp=10
a - — O Ay Iy = -—
=g oot 25 TR =
3 3 - 3
gy == — - = —— ’é = —
uE g =0t W=
Tir day rang budc phu, xac dgnh theo biéu thire (8-57) ¢o dang
4 3 2
_— s — — X S/ —= = — ’ o (8-62
2 BT gy T : : 09

Nhu vay dé 1dm nguvén nhirng gia tri cﬁa Z; vd %, ta dwa thém an phu
$1 vao hé co ban. Tiép theo thanh lip biang don hinh (bing 8-16) d& tim cach
loai in sy ra. Két qua ghi trén bang 8-16.

Rdang. 8-16
€ ‘\ \ N
Buoe | He sﬁ,ﬁn ‘Tén dn Phuong | —1 | =2 0 0 f
co ban | co ban 4n ¥ _Xz X3 X4 S1
‘ : i} : ] - [ R
—2 X3 12/5 N 1 4125 3123 0
1 -1 X1 ~ 6/5 1 1] =3/25 123 0
st —2/5 n ] —1/25 —3/25 1
‘ , I — e
' | ] 2
-2 ' X2 2 0 1 g n 1
1 2 -1 ol oxr 3/2 1 0 0 1/ ~ 3/4
! 0 <3 5/2 N N { 3N - 25/1
<, " { 5
Za(x) —11/2 Ai=0Ag~0 Ag=n A4=*—l- Ay :-——1—
— F -.'_

-, . i r ‘ A . A ™ 5 ” 1 .

Trén bang -8-16, 0 buwoc 1 la duwa thém s; vao hé an co ban nhung moi

gia tri khac déu khong thay doi. Ti¢p theo ¢ budc hai can loai $i ra v dira
mol an moi trong (‘d(’ an a3, Xy \dO ho co han va lao gia U nom én cho ..

Sir dung ngux én tac dua an ' moi vao dud trén phuong phap dan hinh
doi pgau da trinh bay. Trong thi dy nav arng voi hang s, cic gia tri —ry) ¢ g

voi A, #=01a:

_ | 4250 — 325,
cac gia tri A tuwong rng Ja:
' + 1/5: — 2/h
Viy o ‘
) A P4 _ 9
min|—- | = —: = =
ri b) 25 4

nghia la & bude tlép theo an x3 (irng  voi li s6 trén) sé dua vao hé co ban.
Bién- d01 cac he sd eta cac phuong-trinh rang budc ta nhin duoc Loi giai nhu,
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ghi & bude 2 cta bang 8-15. Khi d6 da ¢6: ;=2 (nguyén). Nhueng &) = -% (18)
@

Sy s . . . a . A “- P .

Vi vy cdn tiép tue dua phuong trinh riang bude phu chira s, de tao s0
nguven cho an ay. Qui trinh tinh toan twong tw nhu déi voi x; trén kia. Két
qua cudi-cung duoc ghi wrong bang &-17.

N
Bdn_g. 8-17
. N . " \
Birdre Hé so-:m I'én .l:ln Phuong 4n -1 —’2 - 0 0 ) N
co han co ban X1 9 X3 N . 81 S2
—2 - 2 0 1 0 0 1 0
-1 X1 372 1 {) 0 1/4 - 34 0
a0 C S SR V5 S I N (N 3/ —25/1 0
l TR SR —1/2 0 0 0 —1/4 1/4. 1
|
| Z3(x) —112 Ay =0lAg=n|lg=0] Dy=—1/1 | By=—5/4 | D =0
-2 ) 2 0 1 0 0 | 0
—1 X1 ] 1 0 0 0. -1 1
4 0 X3 1 0 0 | 0 -7 3
0 x4 » 0 0 0 1 1 ~ 4
Z.4(x) —d A]zﬂAgzﬂAszﬂ A1 = () A5= -1 AG=—']

Tu két qua trén l).’ing 8-17 thay rang, sau khi c6 101 giai 161 wu ban da
(chwa xé1 dén diéu Kién s6 nguvén cha gid tri an), ta ¢an 4 budc dé dua x4, xz
ve gia tri nguven. Vay 1o gial cuoi cung co gid tri

{.T1, . Ua, 331; - x"" P N ..l

~

Khi dé

Z¢xy = -5 (I6n hon gid tri cue lieu cua Z(2).

Ap dung qui hoach s6 nguyén trong hiél ké mang dién sé duoc trinh
bav & chuong tiép theo.

Trong chuong nay di trinh bay nhirng ndi dung co ban cta bai toan
QUTT, trong do lhuat toan don hinh dong vai tro quan trong dé nhan dwoc
loi gidi, dac biet khi bai lodn ¢6 6 dn lon ta ¢é thé can s& dung chuong trinh
mau ¢ may tinh dién ta. Ngoai ra ciing lrinh bay mot so (fzang dic biét cua bai
toan QHTT nhu bai toan van tai va qui hoach sd nguyén, khi dé co thé st
dung nhirng tha tuc riéng d¢é giai.

Tinh tng dung cta bai toan QHIT trong kinh t&, kj thuat rit phong phu.
Trén day chi mo t& mot s6 thi dy trong hé théng dién. Nhiém vu chii yéu cla
noudi k¥ sir & day la ndm virng ddi tuong khido sat dé thanh lap bal toin (bao
;ﬁom xav dung ham mue tiéu va cac lang bude), khi dé nhing phu'onrf phap
cua bai toan QHTT sé giup ta tim I&i giai toi wu.

Nhu di trinh bay, viée thiét ké nang lugi chuyén tai, phéﬁ phoi dién
nang o nhitng tac ditm rieng Lkhac voi bal toan van tai lhong thuong. vi vay

st duna mé hinh cha bai loan QHTT trong thiét ké mang dién duge danh cho -
tean bo noi dung cua chuong tiép theo.
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