CayuajHo renepucana

BapujanMja ca mnoHaBbamheM

« Ilo jenaH ciay4yajHO M3a0paH €IEMEHT U3

CKyIIa 0J1 N eJeMeHaTa IoCTaB/hbaMo Ha
cBaKo o1 K mecra

— IloHaBsbame enemeHara je 103B0JbEHO

MmmnemenTtanuja: 3a cBako ox K mecra
T€HEPUIIIEMO J€JIaH Cly4ajaH 1eo Opoj 13
CKyma oJ N eJJleMeHara

CirydajaH BEKTOp oJ N peaHuXx OpojeBa
13 orcera [Xin, Xmax

— Ha ¢opmasHo uaeHTHYaH HaYMH FEHEPHUILE Ce
CIy4ajHO u3abpaH BEKTOp peaaHux OpojeBa

— Jenuna pasiuka je ITo Ce KOPUCTU I'€HEPATOp
CJIy4ajHUX peaqHux OpojeBa U3 JaTor orcera

=l void driver random_variat

ion(void)

srand( (unsigned int)time (NULL)):

r[j]=random_int (0,n-1);
printf ("%2d ", r[il):

- void driver random vector (void)
{
srand( (unsigned int)time (NULL)) ;

double xmin=-1.0;
double xmax=+1.0;
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CayuajHo renepucana

KOMOMHaNMja 0e3 MoHaB/bakha

W3 ckymna ox N enemeHara e

CIy4ajHO h3adpaTu

K pazanunuTux ejaeMeHara g |
— IloHaBJbame€ HUJE JO3BOJBEHO i

3a CBaKo
1=0,1,... k—1
CJIy4aJHO I'eHEepHUCaATH

meo 6poj 0<r<n—-1-1i |
M3abpaTu €1eMEeHT Ha MECTY I -

kKoju Beh HMje n3adpaH

3anucaty u3adpaHe eJIEMEHTE |

136]] void random combination(int n, int k, int* P)
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if (k>n) return:

int i,j,r,.c;
int* Q = new int [n]:

for(i=0; i<n; i++)

QIi1=0:

[For (i=0; i<k: i++)
{
r = random int (0,n-1-i);
c=0;
for(i=0; j<n; J++)
{
if(Q[31==0)
{
if {r==c)
{
QIIT++:
break:
}
ctt;
H
}

-1 m

'3 vold driver random combination(void)
i
int n=5;
} int k=3;
e=0: int* P = new int [k]:
forii=0; i<n; 1i++)
{ 83lm for(int i=0; i<100; i++)
{
random_combination(n,k,P):
for(int i=0; i<k: i++)
printf("s2d ",P[i]):
printf ("\n")
}

if(Qri]==1)
{
Plc]=i+1:

[ N =
[=- =T = - T« = = R e e e |
M o=] m s L R D o

B
-
[=:]
[}

} 19081
delece []1 Q- 191 delete [] B:
29| 3

[
<]
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UaycTrpanuja ajJiropurmMa

random int (0,6) = 5 o= (0, 0, 0, 0, 0, 1, 0)

random int (0,5) =5 = (0, 0, 0, 0, 0, 1, 1)

random int(0,4) = 0 o= (1, 0, 0, 0, 0, 1, 1)

random int (0,3) = 3 o= (1, 0, 0, 0, 1, 1, 1)
Pp= (1, 5, 6, 7))

* bpojeBn mory aa ce AMpEKTHO 3anucyjy y P

— coptupa ce P Ha kpajy (epuKacHHU]€ ajau 3aXTEBA COPTUPALE)
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CayuyajHo renepucana nepMmyraiuja

-3-3lg|vr:|id random permutation (int n, int *p)

g ] i
* Ilomasehu ox mepmyTanmje =, i ...,
ao, al, o o an 1 z; { :_'|=_ri.1:.|dnm_int!ﬂ, i)
reHeprcaTH i T e
Clly4ajHy IIepMyTalHu]y A
o8 plil==s: 107 int* s=new int [n]:
e 3a CBaKoO i = I

iI=n—-1,n-2,..1 soall = [
— CiyuajHo renepucaru S
11e0 6p0J ], 0 <J < S e seemcsnione, o
— 3aMEHUTH BPEAHOCTH d; <> @; H I,
* N 3aM€Ha 110 HapoOBHMa e o,
HE J1aje 100pYy CTaTUCTHUKY! s mmos

IIxoJcka 2024/25. roquna 4/42



UaycTrpanuja ajJiropurmMa

OcHOBHa umeja VMnimeMeHTaUM]a
Ha 3aJaToM HU3Y
Hu3 HemcxopumheHmx HoBum HUS3
S
random int (0, 6)=6 1 234567 7 1 23456 7
0 /\
random int (0, 5)=2 1 23 45 6 3 7 1 2 6 45 37
i
random int (0, 4)=4 1 2 456 6 3 7 1 20645 37
¥
random int (0, 3)=1 1 2 45 2 6 37 1462537
X
random_ int (0, 2)=0 1 45 1 2 6 37 6 4125 37
i
random int (0,1)=1 4 5 51 2 6 37 6412537
i
random_ int (0, 0)=0 4 4 512 06 37 6 412537
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CayuajHo renepucane

napruunuje u cradja rpaga

e (CnyyajHo reHeprcaHa naptuimja opoja n:

— IIponahu ykynan 0poj nmaptunuja Opoja, reHepucaTu ciiydajad 0poj ox
1 10 N 1 reHepucaru oAroBapajyhy mapTulnjy aaropuTMOM 3a
IrCHEPHUCAkE CBUX MapTUIIH]a

— JelHOCTaBaH any padyHapCKU 3aXTEBaH MPUCTYII

e (CnyyajHO reHepHrcaHa NapTUlMja CKyIa S
— T'enepucaru ciyuajan RGS (restricted growth string), ceaku eaeMeHT
je u3mehy Hysie u Hajehu npe wera +1
« (Cny4ajHO reHeprucaHo cTada0 noTnyHor rpaga K,

— T'enepucartu HU3 01 N — 2 eJIeMEHTa Ha YUjUM MECTHUMa MOXKe Jia Oye
1,2,... n (BuaeTH npeciarvKaBame TAKBUX HU30Ba y cTadna rpada)

— AKo rpad Huje NOTHyH, HEJI03BOJbEHA CTA0JIA C€ U30CTaBIbA]y
» IlocTtoje pauyHapcku e(UKacHU]E METOE
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Ilpumep: pazauuuTa pemiemnha npu
CBAKOM MOKpPeETaAlY
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IIpumep ciay4ajHor nmpeTrpau
jenne 2D ¢pynxumje (NLP,
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O cay4yajHum mpouecuma...

(by Piet Hein)

Whenever you're called on to make up your mind
and you're hampered by not having any

the best way to solve the dilemma you'll find

IS simply by spinning a penny.

No - not so that chance shall decide the affair
while you're passively standing there moping;
but the moment the penny is up in the air

you suddenly know what you're hoping.
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JIOKaJHM ONTUMU3AIMOHHU

AJITOPUTMHU

|

[Tona3no pememe

 Emur: hill-climbing, down-hill,
greedy, local optimization...

 IIpeTpaxyjy OKOJHHY o 0
MOJIA3HOT pellleHha

He

* 3acHMBaJy Ce Ha

Cnenehe pereme

UTEPATUBHOM IIOIIPABIbAY s oxommn
II0JIA3HOT PEIICHA l
* I'enepanuzoBanu 0JI0K Ynopehsae ca
Ha)00JbUM

avjarpam je€ npuKas3aH JIECHO
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Caa6ocru Hill-Climbing

AJropurama

I1o mpaBuily mpoHanase camo
JTOKAJTHU OIITUMYM

Hema nadopmanimje o ToMe KOJIUKO CMO
AaJieKo U 013y rJ100aJHOT ONTUMYyMa

Kpajme penieme 3aBUCH 01 TOJa3HOT

I 'eHepanHo, HUje Moryhe npeaBuaCTH
MaKCUMaJlaH Op0] NOTPEOHUX UTEepalrja
(3aBUCH O] OIITUMH3ALMOHE (DYHKIIH]E)
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SAT noxkajaHo npeTpaKuBamkhe

JlenHKUCaTH OKOJIMHY KOJja C€ IPETpaxKyje

XaMHHI'OBO PacTOjamke

(Opoj Owmrta, K, KoJIFIKO CMe J1a ce TPOMEHM )

AKko je 0poj numeHnsuja D renepucaru

CBE Moryhe rnpomeHe
— 0Opoj m36o0pa kK obura oxg D

— myTta Opoj pacropeaa Oura Ha K Mecta

D
K

[TaMTuTH peniema u He MPOBEPABATH

BHUIIC ITYTAa HCTO PCHICIHC

2k

[lpeTpara
OKOJIMHE
k=3 bura

Cee Mmoryhe
BPEIHOCTHU

3a [POMEHY

k=3 Bura
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I'padoBu: JTOKAJTHO NPETPAKNBAKE

(minimum spanning tree)

» Prim’s algorithm (Jarnik’s algorithm, Prim-Dijkstra algorithm, DJP
algorithm)
— JIOKAJTHO TIPEeTpaKuBamke 1o rpadoBuMa
— npoHaaxeme MST

e Kopauum anroputma:
— wu3abpatu jeaaH 4Bop rpada (Mpou3BOJHHO) U
YBPCTUTHU I'a y CTa0JIO0
— mnpoHahu rpaHy ca HQjMambOM T€KUHOM

n3mel)y Omiio Kor uBopa ctabjia ¥ YBOpOBa KOJU HUCY Y CTA0Jy U YBPCTUTHU
oAroBapajyhu 4Bop u rpany y ctadiio

— TIOHOBUTH IIPETXOJIHU KOPaK JOK CBU YBOPOBU HUCY Yy CTA0Iy
* OBO je HICTOBPEMEHO M aJropuTaM 3a npoHaiaxeme MST

* IIpomeHom TexuHa rpana rpada
Moryhe je renepucary pasau4uTa crabna rpada oBUM airopuTMoM
(aKo ce TeXHHE TpaHa JIoJIeie Ha Cly4ajaH HauuH, 100H]a Ce CIIy4ajHO
reHepucano craodso rpadal)
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UaycTrpanuja npoHajaxkesmna crada

ca MUHMMAJIHUM 30HPOM TEKHUHA

» Tlonazak u3 pa3IMUUTOr YBOpA J1aje UCTH pe3yaTaT (MCTO cTadI0)
* VYV kopuitheHoM IpuMepy TEKHHA IpaHe je pacTojame u3mel)y YUBopoBa
» BpemeHcka CI0’)KeHOCT 3aBHCH OJ1 CTPYKTYpe MoJaTaka 3a 4yyBame rpada
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TSP JlokaaHo nperpaxkuBame

3-0nT: OCHOBHA HJeja

[Ipoonem TSP knace, monaszHo pememe (nmepmyranuja) 71,
N3abepemo tpu Bese (Xq,X,,X3) Koje nmpekuremo (a,b), (c,d), (e,f)

Tpu npeocrtana moguusa T, Tg, T MoBE3yjeMo Ha
cBe Moryhe HaunHe

a b
T():TA+X1+TB+X2+TC+X3
Ts
L(T) = £(T)
C Tqg= (N1, N2, ... N — Ry = (N, N1, ... N1)
ge{A, B, C}
e d

TC f(T) < 1:(TO)
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#1: TARg T

3-0nT: CBM MOryhu Ha4YuMHu

MoBE3nBamha

#2: TA TB RC #3: RA TB TC

a b a b a b
Ta Ts Ta Ts Ta Ts
f c f c f c
e d e d e d
Tc Tc Tc

f

#4: TARRRc

#5: TARCRg #6: TATcRg
Ta Ts Ta Ts
f c f c
Tc Tc

IIkoscka 2024/25. ronuna
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3-onT: NpuMep Oymema

(2,5 % nomuje ox Haj0OE

« 1000 000 cmyuajaux
MOKYIIIaja
f(x) = 335,91 mm (L, =HOJ Ma)
e 10 000 cnyyajHux u
3-0IIT 3a Ha]00JbYy
f(x) = 210,58 mm

— (CBako Mmokperame
7aje apyraduje peueme!

* Haj0osbe pememe
f(x) = 205,136 mm

15 (15. ,37‘.8‘ .
18 (9.1, 40.3) 17/42
20(2.7,33
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3-0NT: MPUMEHA

 3-OIT j¢ CIICIHjaJIHU Cay4a] K-omT
— k=D (6poj rpagoBa) je moTIyHa IpeTpara
e 3-OIT YKJby4y]€ 2-0NT (BaKu F'€HEPATHO)
* Koje tpu Beze npecehun?
— HAJBHUIIIE @j ~0O(D%) aKo je
D Benko TiocTaje HEIIPaAKTUYHO
— U3JIBOJUTH HEKE, aJiu KOoje?
* ['eHepanu3anuja
Lin-Kerningan-Helsgaun xeypucrtuka

IIkoJcka 2024/25. roquna 18/42




NLP: konTHHYa/IHEe

ONTUMHU3ALMOHE (PYHKIIH]E

* [IpoOnem:

Kapakrepuctuka nuose nata je uzpazom lp = Io(eUD /Uo -1 ,roeje Ug=50mV u

o =1nA . EnextpoMmoTopHa cuiia reHepaTopa je E =2V , a ormoproct R=10Q.

 M3pauyHaru pagHy Tauyky IHOOE

R 14 T T T T
AVaVaY P S S O NN U S SN SO N 2

I #F =]

E D Up I
YRS SO P S ORI SRS S O S0

z e
0 FURU RS SO RS SUURUN RPN SO SO F SO
9P SV S VU OV L OO UL LY A

E_U Yo IR
—Up U 2

- =lyle™® -1 e
-%_6 -[]_Ia'-l -[]_IZ {I] U_IZ 0 .Id- 0 .IG- 0 _IB '; 12

Up [V]
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OnruMusanmja v peniaBame

TPAHCUEACHTHUX je/ITHAYUHA

« KonTuHyanHa pyHKIIM]a ca JeTHOM
IPOMEHJbUBOM

Up
E-Up, U,
° T : — IO e _1 — O
PaHCIIC/ICHTHA J€ITHAYNHA R
e 3HaMO J1a MOCTOJU TAYHO J€IHO PEIICHEC

* OnTumMu3auoHu npooseM, L, - Hopma

foptUp )= E-YUp _ |0[eUo 1] min(fopUp ) Up e R
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Kiaacuuam meToau

(NLP: xonTuHyaJHe pyHKIM]jE)

MeTox 1monoBIbCHa HHTEPBAIA
(enraeckw: bisection/bracketing method)

Meton ceumite (regula-falsi)

byTHOB MeTO 1 (ampoKcHMalja TAaHT€HTaMa )
bpentoB MeTon (anmpokcumaiiyja nmapadosiama)
JlarpaH>XOBU MYJITHUILUIMKATOPH

KKT ycnosu

[ painjeHTHH METO/T

XecHujaH
— BFGS (Broyden—Fletcher—Goldfarb—Shanno) meton

Ikoscka 2024/25. ropuna
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Ilosi0B/bEHH€ MHTEPBAJIA

YCnoB:
IIOCTOJU UHTEPBAI

f(a) f(b) <0
X,=0,5(a+hb)

Hosu nHTEpBaI: a_X
:
I
|

a, X,] axo f(a) f(x,) <O j Xo X b

X1,0] ako f(x,) f(b) <O
IOK C€ HyJa HE OApPEIM ca 3a1aToOM TadyHolIhy

<V

[lorOBUTH TIpOLIEAYDY

IIkoacka 2024/25. roguna 22/42



Ilos10B/bEILE€ HHTEPBAJIA

Op30 KoHBeprupa

b—a

. . 2"
CBaka urepanuja CMamwyje UHTEpPBAJ 2 IMyTa

Y KOpaky N UHTEpBAI €

H3y3eTHO poOyCcTaH
JeIHOCTaBaH 3a MporpaMupamke
He 3axTeBa no3HaBame n3BoJa (pyHKIH]e!

Moske na ce IpUMEHH U aKo j€ (PyHKIM]a ca IIyMOM
WJIU ca LeJIuM OpojeBrUMa

3axTeBa MO3HABAKE IMTOYETHOT HHTEPBAJIA
['eHepanu3anyja Ha BUIIEIUMEH3UOHE MPOoOIeMe?
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Regula falsi: ochoBHa uaeja u

CKUIIAa n3Bohema

 Hyna ce Tpaxu y npeceky JuHeapHe alpOKCHMAaIN]e

(OYHKIIM]EC U alCLYCE o0

IIkoacka 2024/25. roguna 24/42



Regula Falsi (meToa ceuniie)

* YCJI0B: NOCTOJA UHTEPBAII
f(a) f(b) <0
« Cruencha anpokcumaiyja

_af(b)-bf(a) -

@y
X<V

") ()
 HoBu nHTEpBAL:
a, x,] axo f(a) f(x) <0 wmmm [x,,b] ako f(x,) f(b) < 0

* |IoHOBHUTH NOK CE€ HYyJIa HE OAPEIM Ca
3aJ1]aTOM TadyHoIIhy

IIkoacka 2024/25. roguna 25/42



Regula falsi: ymorpe6a

* [ToTpeOHO je 3HATH IIOYETHU UHTEPBAJ Y KOJEM
IIOCTOJM J€HA HYyJa, a PYHKI[M]a MCHA 3HAK

« KoHBepreHiyja je Hemro Opsxa o4 MeToaa
10JI0OBJbEHa MHTEPBAJIA

* Mao ClI0KE€HH]H 3a IPOrPaMUPaAEkE O]
OJIOBJbEH-A HHTEPBAa
(mocToju (popMyJia KOja C€ OporpamMupa)
* ['eHepann3anyja Ha BUIIEJUMEH3HUOHE
nmpooseme?
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HbyTHOB MeTO/1: OCHOBHA H/1eja M

CKHuIla u3Bohema

e Takole je mo3HaT o UMEHOM
Newton-Raphson

 Ilosnara ¢pynkiuja f(X) u men

I
I
pBu u3Bo f(X) — >

* JegHaunHa TAHTEHTE y TAYKHU X, €

y(x)= f'(x, \x=x, )+ F(x,)

0=f'(x, x—x%,)+ f(x,) =>x=x,- f (xa)

f'(x:)

IIkoJcka 2024/25. roquna 27142




IbyTHOB MeTO

(anpoxcuManMja TAHT€eHTOM)

* Crneneha anpokcumanuja:

f(x)

X1 = Xk — f’(X )
k

e 3axTeBa 100po
MIOJIA3HO PELICHE
(TaHreHTa “BOAN’ Ka HYJIH,
HHJ€ TAKO Yy OMIITEM CIy4a]y)

* IloTpeOHO je u3pauyHaTH
M3BOJ (DYHKIIM]€E, IIITO HUJE€ YBEK J€THOCTABHO

IIkoJcka 2024/25. roquna 28/42



IbyTHOB MeTO/: YynoTpeda

M3y3eTHO Op3a KOHBEPICHIIH]A

TauHO MM aPOKCHMMAaTUBHO HU3payyHaBaHkE M3BOA
OorpaHuYaBa yrmoTpeoy

YKOJIMKO (pyHKIHM]A CAAPKU JIOKATHA MUHUMYM,
aNropuTaM MOXE Ja IUBEPrupa

dyHKIHMje ca HyMEPUUKHM IITYMOM HHUCY ITOI'OJHE 32
OBaj METOJ 300T U3padyHaBama U3BOA

['eHepanu3alyja Ha BUIICAUMEH3UOHE TIpodieMe?

IIxoJcka 2024/25. roquna 29/42



IbyTHOB MeTO/1: reHepaJiM3anuja

e Ilomasumo o1 cucrema
D HenuHeapHUX jegHauYnHa, ca D Hemo3HaTux
A

f1 (X1, Xz,.. Xp) = 11(x) =0

fz(X1’X2’--XE?):f2(X):O -—f(x)=0

fo (X, Xp,..Xp) = Tp(X)=0 |
* Pa3zBujemo jeaHy Jez[Hathy y TejimopoB pen

fo(X+AX) = f (x)+z prk+O(Ax) p=12..D

[MIKosicKka 2024/25. roauua 30/42



IbyTHOB METO/A: reHepaJITHu

UTCPATHUBHHU MOCTYIIAK

« 3aneMapyjyhu wianose AX?,
IIPECEK TAHT'€HTE I10 J€IHO] KOOPJAUHATH ]€

-1
D of D of
p _ _ P
D P A =-f ()= Ax = (Ej—ﬁxk) £ (%)

k=1 ~"K k=1

o o o

e Ilo cBuUM KOOpaMHaATaAMa gifl 8152 8>]§D
2 Oy O

AX=-JH(X) = X+ AX=Xx-Jf(X) ;= % OX, Xp
 UrepaTtuBHO oy ofy  ofp

Xisg =X; =I5 (%) o 0, X
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bpeHToB MeTO/

(kBaapaTHa HHTEpIOJalMja)

e VYcIoB: (pyHKIM]a MIMa CaMoO J€JlaH MUHUMYM (HJIH
MAaKCHMYM) y IIOCMaTpaHOM UHTEPBAIy

« KBagparHa anpokcuMaliyja Ha OCHOBY 3 Ta4Ke
* Koncrpyucame napadolie
* PauyHame MUHHMYyMa napadoJie

* lloHaBJbamke MeTOIA
JOK C€ HE ITOCTUTHE MOTPEOHA TAYHOCT

e BbpeHToB MeTOd 00jeAUIbY]e
— IIOJIOBJbCHC NHTCPBAJIA,

— METOJ] CEUHIIE U
— KBaJpaTHY MHTEPHOIALIHN]Y

IIkoJcka 2024/25. roquna 32/42



KBajpaTrna anpokcumManuja

* Tpu (pasttmTa) onbupka pynxumje fi = f(x,)
fl_ax1 +bx; +¢C X12 X, 11ra” f ]

fy=axs +bx; +¢
o Koebummjentu [a] |xf x 1| [f
b|=[xs x, 1| |f,
C X3 X3 1] | fq

» Ksanmparna anpokcumaruja f zbax +bx+c

o [IponaheM0O MUHUMYM Xip = .

33/42
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IIpuMep KBaJApaTHe anmpoOKCUMAIH]e

o OyHikuja f = ———
— o (X
. HpBa 6.5 fal(x)~a*xz+b*x+c
] oo L (0-arx +Hbx+e
anmpokc. T,
5.5
* Hpyra g s
anmpoxc. f., a5
R 4
,/ 35
pZ
~ a—— 30 1 5 3 4 5 6 7 8 9 10
X
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Jlarpan:koBu MYJITHIIJIHKATOPH

e Pemasamo npoosiem Minimize f(X), X= (X, X,..Xp)
0,(x)=0, k=12,.m (m<D)

« f(X) u g,(X) cy HEnpekuHE U MMajy CBE MapLUjaHE U3BOAE .

« ®dopmupamo momohny (HoBy ont.) pyHKIHjy F(XA)= f(X)- Zkkgk (X)

» Koeduuujentu A, cy JlarpanxoBu MyJITUILIUKATOPH k=1

* Onrt. npo6sieM ca yCIoBHUMa CBEJICH Ha mpobJieM 0e3 yciioBa

a—F O aF 0 aF _O; 9120 92_0’---gm:0
aXl aXZ aXD

| vr=oe T, + X 1 i =0
KOMIIAKTAH 3aIIucC. a)(l Xy aXZ aXD xD

» Tauke KOje 3aJ10BOJbABA]y OBA] CUCTEM J€IHAUMHA CY EKCTPEMYMU
(MUHUMYMH, MAKCUMYMHU WJIA CEJJIACTE TAUKE)

« [IpoBepuTH BpEeIHOCTH CBUX JIOOUJEHUX EKCTPEMYyMa
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IlpuMmep npumene JlarpaH:xoBux

MYJITHIUIMKATOpPA
I, Ri
* VY jegHOM 4BOPY €JIICKTPUYHOT KoJjia cTpyja | s
nenu ce y D mapanenHo Be3aHuX rpaHa _LTL«}RW*L
e YV CBaKkoj I'paHH j€ jeJaH OTHOPHUK .
Ip "D
MO3HATE OTHOPHOCTH Ry, R,,...Rp =V

 [Iponahwu ctpyje rpana l;, I,,...15. Tako na je
€JICKTpUYHA €Hepruja (M cHara) OBOr Kojla MUHMMaJHa
 ®opmanay 3amuc  Mminimize f (x) =R 17 +Ry15 +..+ Rpl
OIIT. Mpo0JIeMa X=(lg, 15,..1p)
g X)=L+lL,+.+15-1=0
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Pemieme: Apyru KupxogorB 3aKoH

0/Iro0Bapa MUHUMHU3AIIU]U eHepruje

[Tomohna dynkiuja je
F(l, 1o, g, A) =RIF + Rl ..+ RpI5 Al + 1, ..+ 15— 1)

[TaprujamHu U3BOIU MO ONTHUMHU3AIMOHUM MMPOMEHJBHUBUMA CY

F ort-2=0, F o1, —n=0,.. F _orii,-1=0
ol, ol ol

A A A
Ilz—, I2:—""ID:—

2R, 2R, 2R

VBpuraBameM U3pasa 3a cTpyje y ycioB g, =0 nobuja ce

1
&(i 1 +LJ:|:}\'=2|(L+£+L) =2|Re

+_
2|R, R, Rp R, R, Rp
Konauno

R, R, Rp

Hctu pesynrat nobuja ce npumeHoM apyror Kupxodosor 3akoHal
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Karush—-Kuhn-Tucker

(renepanu3zanuja Jlarpan:koBux MyJl.)

« Pemasamo mmpo0Oiem: minimize f(x), x=(X;,Xz,..Xp)
0 (x)<0, k=12,..m

* f,0, hcyxontunyamne h,(x)=0, p=12,..]
nudepennnjadbmine yaknuje, a f je KOHBEKCHA (I)yHKqu a

 TlomohHa QyHKIHjA F(X,p,A) = f(x)+z ukgk(x)+2k 5 (X)

° XO Je OHTHMaJIHO peme}be 4 (%) "

(1) Vi (xo)+ZuKng(xo)+Zx Vhy (%) =0

(2) (%) <0, h(xo) =0 AN
(3) w20 >

0 KonBekcHa ¢yHkuuja:

X

m nyk uzmely 6110 Koje 1Be Tauke je
(4) E Ly g K (X 0) =0 W3HaJ KpuBe U3Mel)y TUX Tayaka
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Orpannyuema KJIaCMYHUX METO1a

e OnruMmuzanyoHa (yHKIHM]a HE MOpa UMaTH HYJIY
(ako je morpedbHO mpoHah MUHHMYM,
OHJIa CE€ TPAXXKHU HYJa U3BOJA)

e M3BOoau onTUMH3alMOHE (PYHKIIA]E€ HE MOPA]y HYKHO
na Oyay mo3HatH, a Mmoryhe je u 1a He nmocroje!

e ['enepanuzanuja y ciiydajy BUIIE IPOMEHIbUBUX
HU]J€ JeIHOCTAaBHA 3a CBE HABEACHE aJITOPUTME

e 3a CBE HaBeACHE, CEM METOa MOJIOBJbEHA, IIOCTO]E
CUTYallM]j€ KaJla METOIN JIMBEPrupajy Uil CTaHy
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3agaTak: noCTaBKa

———
Ha cnuiy je mprka3aHa eKBHBAJCHTHA IIeMa COJIAPHOT IMaHeNa ca JeTHOM JUOJOM U Mapa3suTHUM
ornopHoctuMa. Crpyja nuoze je |lp= IO(eUD/ 3 —1), rie je |, =4,72nA wuHBep3Ha cIpyja
catypanyje, a =1,22V moanduxoBaHu nmapamerap UAEaTHOCTH MpoNopIMoHaiaH 0pojy henuja y
COJIapHOM ITIaHENly W € OCHOBAa MPUPOJHHUX JiorapuTtama. [lo3HaTe Cy M CBETIIOCHO TeHEpHcaHa
crpyja |, =7,24 A, peana mnapasutHa otnopHocT R, =2185m() u mnapanenna napasuTHa

oropHocT Ry, =144,2 Q). Ctpyje U HallOHU y KOJIy 3a/10BOJbaBajy jeJHAYMHE KOje ce 100Mjajy Ha

ocaoBy Kupxodosux 3akona: Up =U + R, I, =Up /Ry, u I =1 —15—1g,.

Rs
K AT Y
sh

||_ D UD Rsh U

v J
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3anaTak:

ONTMHU3ALMOHA (DYHKIH]a

e IloTpeOHO je€ oapeaIuTH HaIOH VW o
I sh
OTBOPEHE BE3€ COJIAPHOT I1aHela, D' DD ID % I
L

U Rsh U
TJ. ©3padyHaTu HaroH U, Tako na
oyae 1=0.

O

e Tpaxwu ce HyJIa ONITUMHU3ALKOHE (DYHKIIH]E:

fU)=—I, +1oeY2 —1)+U/Ry,
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3anaTakK: 1eTabu

Hamnpratu rpaduk f(U) 3a Bpegaoct U u3 omcera [0, 30 V] y
0ap 250 Tauaka

MMIIEMEHTHpPATH JeAHY OJ1 TpaAUIMOHAIHUX METO/1a

[Iponahm U 3a xoje pynkuja f(U) mma Bpegnoct 0 ca
tauyHouthy og 6ap £1 uV

Pemieme 01 Tpebano ga caapxu
— KkoJ 3a nprame rpaduka f(U),
— rpaguk y png ¢popmary,
— KoJ Koju npoHana3u nyiy ¢pyakmouje f(U),
— ASCII dajn ca nponahenom mHynom ¢pyukuje f(U) ca
TayHouthy ox 6ap £1 uV

Pok 3a ciame pemema: cpeaa 6. Hopemoap 12:00
(onOpaHa y J1abopaToOpHjHU: IIETaK 8. HOBeM6ap)
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