Cnasuna I'pkoscka, Ckonje

3AJAYY O MUHUMYM O MAKCUMYM
(MAKCUMYM O MUHUMYM)

Bo enen op nperxopuute 6poeBn Ha CUI'MA 6Gemre pazpaboTyBaH mpoo-
neMoT Ha minimax. Bo oBaa paGoTra Ke ce OCBpHeME Ha NpUMEPH KOH Ce
OJHECyBaaT Ha OBOj IpoOIeM, HO IpUToa Ke ce KOPHUCTAME CO MOeIeMEHTAPHA
METOJIH 3a PElIaBamkeTO Ha TOO/ICTTHATE 3aauu.

Heka X e HempaszHO MOAMHOKECTBO Off MHOSKECTBOTO peajiHi OpOEBH.
AXO 10 HEeKOe MPABWIO HA CEKO]j €JIEMEHT Off MHOKECTBOTO

X" ={(x,X,...%0 ) | Xi € X,i=12,...n}
Ha eIMHCTBEH HAUWH My C€ NPUApPYXKyBa pealieH Opoj, Toraml BelnMe JieKa e

3ajiafieHa peanHa (yHKIHja Off N -MPOMEHIUBH co AehuHuIuona obmact X .
Hexka cera fj(Xq,X2,....Xp), i =12,..,k ce peamnn (pyHKIuHU, ¥ HEKA MPO-
MEHJIUBUTE Xq1,Xp,X3,...,X, 3a/l0BOJIyBaaT €[€H WU NOBEKE yCJIOBH, IIPU UITO
IOJ YCIIOB Ke mofpa3bupaMe OApeleHO PaBEHCTBO WIW HEPABEHCTBO. 3a CEKOj
(pukcupan n360p Ha IPOMEHIMBUTE Xq, X2, X3,...,X, CO A Jla TO O3HaYNMe Hajro-
JIEMHOT Off OpOEBUTE
f1.0%, X210 X ooy Fic (%, X200 X)) Toee A =max{ F (g, X )rees Fic (%00 X ) |-
AKO 0of] cuTe BpEJHOCTH LIITO MOKE Jia T'M IPUMHU A, 3aBuCHO of YCIIOBUTE 1UTO I'
3a/J0BOJTyBaaT NPOMEHIIUBHUTE X1, X, X3,...,Xp, , ja N30epeMe HajMasiaTa Torall cMe

ro onpepenuie MinA 1 Toa BCyIIHOCT NPeTCTaByBa ONpefellyBalkbe MUHUMYM Off
MaKCHUMYyM, T.€.

minmax{f; (Xg,...Xn ).+, i (%, Xn )} -
x fi(x)

Axo B=min{f;(X;,....X),..., fx (X1,....X, )} ¥ aKO O CUTE BPEHOCTH WITO
MOXKe Jla T IpUMH B , 3aBUCHO Of] YCIIOBUTE IITO TH 33JJOBOJTYBAaT MPOMCHIIMBH-
T€ Xp,Xs,X3,....X, ja U30epeMe Hajrosemarta, TOrall cMe ro omnpeaenuie maxB,

IITO BCYHUIHOCT NMPpETCTaByBa OIIpENETyBakhb€ MAaKCUMYM OJ1 MUHUMYM, T.€.

max min{fy (Xg,...Xp )r--or Fic %g,-- X )} -
X fi X)

Ke pasrnepame Hekou ujieM ¥ METOJCKM NpHCTAN KOU MOXaT f1a bupgat
KOPHCHH IIPY PEelIaBambeTo Ha 0Baa Kjlaca MpOOJIEeMH.

Ipumepl. [a ce Hajae max min{%,ﬁ} .
0<t<1 -
Pemenne. Heka B = min{%,ﬁ} . On tel0l] cmexysa B>0. Toua-

TaMmy, of AedHuHUIMjaTa 3a MHUHUMYM ce foOHBa AeKa BS% u BSZL_I. On



1>_2 <t =242 _ 2 91
IPBOTO HEPABEHCTBO MMaMe = 3%, Ma 3aTtoa B<s-="2f=o0-1<o -1,
Cnydajor t=0,B=0 He ro pasriepyBaMe Oujiejku mputoa B He mocTurnyBa

MakCHMyM. 3Hauw, BS%—l ol Kame ce mobwWBa KBajfipaTHaTa HepaBeHKa

B2+B-1<0 KOja MOXe Jla ce HaIuIe BO OOJUK (B—%)(B+%)SO. On
V5-1
2

MOCJIEHOTO HEPABEHCTBO U Off yciaoBoT B >0 cimenysa geka B < , IpA 1ITO

PaBEHCTBO ce JOCTUTHYBa 3a B = % T.e.3a t=3-+/5 n3a B= ﬁ T.e.3a t=-2

. Ho, te[O,l] ma 3aToa eMHCTBeHaTa BPEeJHOCT Ha ! 3a Koja ce JOCTHTHyBa

MaKkCUMyMoOT € t =3 — V5 . 3naun,

IMpumep 2. Heka S e Hajromnem o 6poeBute a+b+c,b+c+d,c+d+e,
d+e+ f,e+f +g xanme a,b,c,d,e, f,g ce HeHeraTuBHN GpOEBU 3a KOM BaXXu
a+b+c+d+e+f+g=1. (*)
Hajpere ja HajManaTa BpeJHOCT KOja IITO MOXKeE Jia ja JOCTUTHE S .
Pemenne. Bujiejkn S =max{a+b+cb+c+d,c+d+ed+e+f,e+f+g}

nobuBame
a+b+c<S (1)
b+c+d<S 2)
c+d+e<S 3)
d+e+f <S 4
e+f+g<S (5)

On (1) u (5) umame a+b+c+e+ f +9g<2S, ong kage 3apamu (*) ce mo-
6uBa 1-d <2S T.e. d >1-2S. Cnuuno, o (2) u (5) ce mo6uBa a >1-2S . Ilo-
Toa, o (1) m (2) ce mo6mBa 2S >a+d +2(b+c)>a+d >2-4S op kage ciegyBa

feka S > % . PaBeHcTBO ce jocTUrHYyBa 32

lh_0e— _1a_ _ _
a §,b—0,c—0,d—§,e—0,f—0,g— ..

wl-

Bo npeTxopHuTe 1Ba MpIMepa MOXKe Jla KOHCTaTHpaMe ieka pasrieayBa-
HaTa BeJMYMHA € ToMaJla MM eJHAKBa UM MOrojieMa UM eHaKBa Off M3BECHA
KOHCTaHTa, a I0Toa YTBPAYBaMe 3a KOja BpEIHOCT Ha IPOMEHIIUBUTE pas3rieyBa-
HaTa BeJMYMHA € eJHAaKBa Ha Taa KOHCTAaHTA. VM3II0XKEHNOT METOf] 3a pelaBambe
Ha 3237124y Off OBOj THII K€ IO KOPUCTHME BO NOBEKETO Off CIIEAHUTE NPUMEPH.



Ipumep 3. Heka Xx,y,z ce peamnu 6poeu op mHTepBanor [0,1]. [la ru

O3Ha4yuMe co U 1 Vv HajMaJII/IOT n HajFO.HeMI/IOT (01 6pO€BI/ITe

x+\/1—y2 , y+\/l—z2 , z+\/1—x2 s
COOJIBETHO.
(i) KonkaBa e HajMamaTa BpeTHOCT IITO MOKe J1a ja JOCTUTHE V ?

(ii) Konkapa e HajrojieMaTa BpeJHOCT HITO MOXKeE fia ja JOCTUTHE U ?
(iii) KakoB Ke Oujie OAroBOpOT Ha MPETXOIHUATE JIBE Tpaliama ako X, Y,Z
r'o 3a/I0BOJIyBaaT yCIOBOT
X+y+z=1? *)
Pemenne. IIpeq na npemuHeMe Ha pelllaBamke Ha IPUMEPOT Ja BOOUUME

neka ako X €[0,1], roram nocrou « € [0,Z] TakoB mTo X =Ssinga . Toramr

X+V1-x? =sina+V1-sin? & =sina +cosa = \/(sina+oosa)2 =+1+sin2a .

3a cekoj a €[0,%] e ucnoinero 1< +/1+sin2a < V2 , O]l Kajie cTeyBa fieka

1< x+\/1—x2 S\/E.

Bupnejku y €[0,1] n z €[0,1], aHamorso Ha MPETXOIHOTO, BaskaT HEPABEHCTBATA

1< y+\/l—y2 <2 mil<z+V1-2%2 <V2.
(i) On vepaBeHcTBaTa X +v1—x2 >1, y+\l1—y2 >1, z+V1-2z%2 >1n
v2x+\11—y2 , V2> y+\/l—z2 , v>z+1-x2 cienyBa

3v2x+\/1—y2 +y+\/1—z2 +z+\/1—x2 :(x+\/1—x2)+(y+\/1—y2)+(z+\/1—22)23

ofl Kaje ce gobmBa Aeka V>1. 3Haum, HajMajsaTa BPENHOCT WITO MOXeE fa ja

mocturHe V e lmToakora X=y=z2=0 wm x=y=2z=1.

(if) On HepaBeHCcTBaTa

x+\/1—x2 s\/E, y+\/1—y2 S\/E, z+\/1—z2 S\/E it
u£x+1/l—y2 , u§y+\/1—22 , U<z+vl-x2

ciemyBa fieka
u $x+\/1—y2 +y+\/l—z2 +z+\/1—x2 =(x+\/1—x2)+(y+\/1—y2)+(z+\/1—22)33\/5

ofl Kazie ce mobmBa geka U < V2. 3Hauu, HajrojeMaTa BPETHOCT IITO MOXKeE fia ja

NOCTUTHE U € \/E 1 TOa Kora XZyZZ:g.

(ili) be3 rybeme Ha ommrTocTa MOXeMe Jla MPEeTNoCTaBUME JeKa

X= max{x, Y, z} .Torarmr ce MOXHHM /iBa CYIITHHCKA Pa3ITAIHI PaCOPENH 1 TOA:



a) AKo X>2z >y, Toram of XZ%,yS% crenyBa

X+41-y? 2%+,[1—(%)2 =%.

/ 2 1+24/2
>X+4/1- > reve
Op npyra cTpana,V > X 1-y“ ,ma3zaroa V2> 3

b) Ako x>y>z,y>1 roram z<l u
y y=3 3
veyl-z2 2%+\/1—(%)2 :%;
Ako x> yZZ,yS%,Toram V> X+41- y2 2%+,/1—(%)2 =%.
3HauW, BO CEKOj Ciyyaj VZ%, a PaBEHCTBO Ce [OCTHTHYBa 3a
—y=z=1
X=y=z=3.

OI[ HEPaBEHCTBOTO

X+y+2 x2+y2+72

Rl 0

Mely apuTMETHYKaTa U KBajjpaTHaTa CpefinHa Ha OpoeBUTE X,Y,Z U 3apaju

x>%,y<1l crenysa x2+y2+222[§(X+ y+Z)]2=(§)2=% T.e.

W~

x2+y2 422>

W~

@

Axo HepaBeHCTBOTO (1) ro mpuMeHuMe 3a GpoeBUTE \/1—X2 ,\/1— y2 ,\/1—22

JoouBaMe

\/1—x2 +\/1—y2 +\/1—z2 s%\/l—xz +1—y2 +1-7° =J§\/3—(x2 +y2 +zz) 3)
Op HepaBeHcTBaTa Bo (ii) mop (2) u (3) cnegysa

3u3x+y+z+\/1—x2 +\/1—y2 +\/1—z2 £1+\/§\/3—(x2 +y2 +22) sl+\/§,/3—% =1+242

< 1+23x/§

OJ] Kaa€ 1mITo Ce I[O6I/IBa aeka u , IpA IITO paBEHCTBO BaX! 3a

x:y:z:%‘

5
IIpumep 4. 3a peannute 6poesu a;,i =12,...5 Baxu Zaiz =1.Heka me
i=1

HajMaJuoT Off GPOEBUTE |ai - aj| Kaje i, j e {l,2,...5},i £ .
(i) KonkaBa e MakcmMamHaTa BpeSHOCT KoOja MOKe /1a ja JOCTUTHe M ?
(if) KakoB ke 6mupe oproBopoT Ha mpamameTo oy (i) ako aj,i=12,...5

ce peajlHu HEHEraTUBHU OpoeBu?



Pewmenne. Heka m= min |ai —aj|.
1< j<i<5

(i) Be3 ry6eme Ha ommTocTa MOXXEME J1a TIPETIIOCTABUME JieKa
ag =3y Zag Zay=2ay.
Toram 4m<(ag—ay)+(as —az)+(ag—as)+(a, —a;) T.e. 4dm<ag—a;. Hcro

Taka 2m< (a4 —a3)+(az —a,) T.e. 2m<ay —a,. AKO e UCHOIHETO 6apeM egHO

OJ] HEpaBEHCTBATa &g —ap < ﬁ ya —ay < ﬁ TOoram ¥ m< —— \/7 Bo cnporuBHO
uMame

2, 2o (alfas)’ (e la)) | es-a)® | (u-2)® 116,14
1= Za. (& ag") + (g ay) 2o 2l 4 LA > ) e h) L 116, 14 g

ITO € MPOTUBPEYHOCT.

3HauyW, MakKCIMaJTHATa BPETHOCT IITO MOXKeE Jla ja UMa M e U Taa ce

ﬁ‘»—\
o

NOCTUTHYBaA 3a

2 1 1 2
yh=——F,p=——7=—=,a3=0a4 =—4—,a5 =—"~.
SN TRV TR 470 T Vo

(i) Ako ag>a,>az>ap>a; Toram 4m<as-a, aM<a, —a,,

2m<az—-a; U m<a,—a;. AKO Baxu OapeM eJHO Of HepaBeHCTBaTa

4 3 2 1

ag - <=, PYy-y<—7—=, Q3-8 <= H Ay - <—= TOoram M<-——

5 STy MTASTLy, 3TA S E 27 =70 h
ap —ay Sﬁ. Bo cnporuBHO mmame ag >ﬁ+a1 2% U CIMYHO a4 >%,

ﬁ, a, >ﬁ ma 1>1-a;°=ag’+a,+agi+a,2 >89 44 . 1 1 o

ag > 30730130 T30

IpeTCTaByBa KOHTpaJII/IKIII/Ija.

1

———,dq =—F—,d4 =——,dg =— (€ OCTUTHYBaA MHHHU-
308 T 30 T 3070 T a0 A y
MaJIHaTa BpeHHOCT 3a m.

3a a1:0,a2 =

IIpumep 5. JJaneHu ce NO3UTUBHUTE OPOEBHU X1, Xo, X3, X4 32 KOU BaxXku

4
> Xj =1.Hexka S e HajroneMuOT Mef'y 6poeBHTe
i=1
X1 X2 X3 X4
1+X1 ! 1+X1+X2 ! 1+X1+X2+X3 '1+X1+X2+X3+X4 ’

Koja e HajmanaTa BpeHOCT Koja ja goctura S ?
Pemenne. AKO S € HajroJIEMHOT Off AaicHUTe GpOEBU TOTalll % € HajMan mery

Lixg Lxg+Xo 1+Xg+Xo+X3  1+Xp+Xo+X3+X, — . .
Gpoepure — 4, =% —-"2=8 L 2-3-74 Tlotoa %—1:175 e HajMas Mefy
1 2 3 4

GpoesuTe



1+X1 1= 1 1+X1+X2 1= l+Xl 1+X1+X2+X3 1= l+X1+X2 1+X1+X2+X3+X4 1= 1+X1+X2+X3
X1 - X1 ! X2 B X2 X3 - X3 ! X4 - X4

s . 2 6 X2 X3 X4 K
a —- € HajroleM Mery OpoeBUTE X, -, , . OHEYHO,
~S Lxg " X +Xo T X+ X0 +X3

Lxqg+Xo  IHXg+Xo+X3  1+Xp+Xo+X3+X%g
l+X1 ! 1+X1+X2 ! 1+X1+X2+X3

S +1=-1 e majromem mefy 6poeBure X; +1,
Bupejku

(X +1)

Lxg+Xg X +Xo+X3  L+Xg+Xo+X3+Xq
L+x 1+X+Xo L% +Xo+X3

A
= <( )
=14+X +Xp + X3+ X4 =2 s/ °
1 1
cnenyBa 2 > 2 o kage ce mo6uBa meka s>1— L 3Haun, S=1--—-+
nyBa 7= A Kajie ce 1 i i

Lxg+Xo 4/ 1HXp+Xo+X3 L+X+Xo+X3+Xga 4
¥ +1= \/— e \/_ 14+x +X2 \/— 1+X+XoX3 \/E’

Te. ako x =1-¥2,%, =44 -4 2,X3 =Y8-Ya,x,=2-Ys. »

IIpumep 6. bpoeBute X, X5,...,X;g NpunaraaT Ha CErMEHTOT [0,1] u mefy

HUB MTOCTOM €JIeH KOj € eqHakoB Ha 0 u efieH Koj e eqHakoB Ha 1. ['m pa3riegyBame

+X XX+ X XqH X0+ X
OpoeBHTE: S = X1,Sp = 122 Sg=—g S0 =g

(i) Hajnere max{max|s; —s; [}; (i) Hajnere min{max|s; —sj |}.

Xi L] Xi L)

Pemenne. (i) Heka i >3.Toram

5 =S _ XytXgheAX | XHXpteAXj JOQHXg 4 A X+ X g % ) =T X+ Xo 4 X )
I i j i
B j(Xj+1+xj+2+---+X')’(i’j)(xl+x2+-“+xj) j(1+1+..4+1)—(i— j)(0+0+..4+0)
- i-j i
=M___1__
ij i
Hcro Taka,
(i—j)(X1+X2+---+Xj)—j(xj+1+---+xi) (=D @+.+D-jO0+.40) _ j(i-j) _ 1_

Sj=Si= i i-j i-j i

3Haun, |si —sj|$1—Tj. MefyToa, o cuTe APONKH Off OOIHK Tj,i, j 6{1,2,...10},

HajMana e % T.e. 32 j=1i=10, na ma_x|si —S”Sl—%:%. MakcumyMoT ce
i,
= =X =..=Xin = = =39
pocrurHyBa 3a X3 =0,Xp =X3 =...= X9 =1 Kora $; =0,819 = 35

(i)Heka x;=0 m xj=1. CraBame S5=0, u poGuBame
isi —(i-1siy =% =0 ujs; —(J—1)sj1 =Xj =1 on Kaje cnenyBa feka

|isj —(i=Ds 1 —isi —(i-Dsj| =1 (*)



AKo ro o3HaunMme co A= max|si —Sj | , TOTalll MOXKHU CE CIIEJHATE CIy4dau:
)

a) j=10,i=9;(j=9,i=10) u Toram (*) ce cBefyBa Ha:
=ﬂ0@ﬂy—%)—8@9—Sgﬂﬁlqﬁo—8d+8bg—SdﬁlOA+8A=18A
of Kazie noouBame A > 18
b) j=10,i=8;(j=8,i=10) u Toramu (*) ce cBenyBa Ha:
=[10(s19 —Sg) +(Sg —Sg) — 7(Sg —57)| <10[s30 — S| +|Sg —Sg|+ 7|Sg — 57|
<10A+A+7A=18A
of kKame A> 18
c) Ako i+ j<17;i>1 j>1 roram (*) ce cBeyBa Ha :
1=|j(3j —Sjq) —i(Si —Sj) +(Sj1 - Si—1)|
< j|sj - sj_1| +i[sj —si_q] +|sj_1 —si_1| < jJA+iA+ A<I8A
on Kajge A >1 ig-
d) Axo i=1(j=1) roram (*) ce cBeayBa Ha :
1:“@-—srﬁ+(skl—gﬂ£jkj—skd+k}4—sd£jA+A=(j+DA£1U&
ofI Kajie A>Ll i 18 .

3Haun,BO ceKoj ciyyaj A 18 , IPU IITO PaBEHCTBOTO CE JOCTHUTHYBA 3a

Ha IIPAMEP X1 = Xp =...= Xg Z%;Xg =0; %19 =1. Toram,

N
[
NG
[

e _lia _4ee _1
=58 =5:59=9:%0=%

IIpamep 7. [1a ce onpenenn:

2 3

(i) min max |x X +ax2+bx+c‘

+m+q (i) min max
a,b,c xel-1,1

a,b,c xe[-1,1

Pememne: (i) Heka f(x)=x2 +ax+b Bunejkn
=[l+a+b+1-a+b-2b <[l+a+b[+[l-a+b|+2b| =|f @)|+|f (-1)|+2/f (O)|
Toram Baxu 6apeM efiHo Off HepaBeHctBara: |f (1)]>1 3 |f(-D|>1 5 HOEE;

3Haum, cekoram Max ‘xz 23, a 3a MOJMHOMOT f(xX)=x —% BaXXu

+ax+ b‘
xe|-1.1]

3HaK 32 PaBEHCTBO T.€. 32 & = —% ,b=0.

3

(ii) Heka f(x)=x3+ax2+bx+c u meka M = max |x° +ax? +bx+(|.

xel-1,1
Cera



:‘2+2b—2(%+b)‘£|2+2b|+2‘%+b‘

:|(1+a+b+c)+(1—a+b—c)|+2‘(%+%+%+c)—(—%+%—%+c)‘
S|1+a+b+c|+|1—a+b—c|+2‘%+%+%+c‘+2‘—%+%—%+c‘
=|f(1)|+|f(—1)|+2‘f(l)‘+2‘f(—%)‘s M +M +2M +2M =6M

3uaun, M > % ui3za a=0>b= _Z ,€ =0 Baxu 3HaK 3a paBEHCTBO. ¢

IIpumep 8. Axo 0< f—a <z Torau

min max J1+acos x+bsinx = ﬂ.
ab xela,p
MokaxeTe!
o
Pemenne. O ycIoBOT Ha 3ajavyara cilefyBa feka %<%, ma e
tg? & ﬁ<l Akoe a=b=0 rToram e 1+acos x+bsinx = 1>'[g2 Ll

ITpeTnocraByBame neka a+b?>0. Hajuanpep e

1+acosx+bsinx=1+va? +b? cosx +va? +b% b _sinx.

a?+b? a+b
CraBame COS@=

a b
NET VaZ+b?
1+acosx+bsinx:1+\/a2+b2(cosx005(p+sinxsin(p):1+\/a2+b2 cos(X— @) .
1++va? +b? cos(x — (0)‘ Ako Va? +b? cos(‘”ﬂ p) < —=2

sing = , 1 moOuBaMe

Heka M = max

xela, 1+cos”’
TOran
~L+cos“5 £
1+va? +b? cos(#—(p)sl+ =2 = i =
l+cos—~ 1+(:osT
UJIH
1- cos—ﬂ -
1++va? +b? cos(“+ﬂ ?) >—a+ﬂ 92¥‘
1+cos
Heka cera Va2 +b? Cos(mﬂ Q) > . On egna crpaHa
1+cosT
1+va? +b? Cos(oz—go)+l+\/a2 +b?
<[l+vVa? +b? +1+va? +b? cos(fB—p)| <2M

[0oJeKa O Apyra CTpaHa:



2++va? +b? (cos(a — @) +cos( 5 — ¢)) =2+2va’ +b? COS(M—(/)) cos% >

4cos“ﬂ 2(1-cos=E _
>2+2va +bzcos(“+ﬂ P)>2— aﬂ_ ( aﬂ)_Ztg2u
1+cos—~— 1+cos—~—
3naun, 2M >2tg2 2L re. M 2tg2 2L
Koneuno, ako a=n-60,=nr+6 Kane O<9<%, TOrai
atp _ _ p-a _ _
=T =0 uza a= 1+cos€’b 0 umame
2cosx| _ty2 0 _ 42 B
X;nof;lxdl+acosx+bsmx|_XLI[](%J1+1+COSQ‘_tg S=19° 5.

MaxkcuMyMOT ce TOCTUTHYBa 3a X =, X =7, X= . ¢

Mpumep 9. 1a ce Hajme minmax{|1+z|,|1+ z° |}, xame mro C e mHO-
zeC

SKECTBOTO KOMIUIEKCHH OpOEBH.
Pemenne. J[1a Boounme neka max{|1l+z |2,|1+ 22 |2}: (max{|1+z |,|1+Z2 |})2.

Axo zZ=a-+bi Toram A=|1+ z|2 :|1+a+bi|2 =a?+b?+2a+l=c+d+2u
B=1+22|°51+a® —b% +2abi |?= (1+a% —b?)? +4a%b? = (a% +b? -1)? +4a% =¢? +d?
kage ¢=a’ +b?-1,d =2a. Ako C= max{A, B} Toram 3a A >0 Baxn

L+ A)C>B+AA=c®> +d? + Ac+Ad + 24 = (c+’1) (d+’1) +24— /1 >2] ’12

o~ _ A 4A-2?
on kage C> 2(1+ Nk M 3HaK 3a PaBEHCTBO Baxku 3a C=d = 5 n A=B= 207) -

ITocneguuTe paBeHCTBA ce 3a/I0BOJICHH caMo 3a A = \/— 5-1, u nputroa nmame

ar-72 _3_ \/ga_l‘fb +ff

2(1+2)
3Haum, mMin max{|1+z|,|l+z2 |}> \/3—\/5 =%, U 3HaK 3a PaBEHCTBO
z2eC

BaXKM 3a Z= % (cos120° +isin120°). ¢

Bo Hattiamownuitie paszaedysarba Ke ce 3aopxycume HA 08e KOMOU-

HAUOPHU 3a0a4l.



IIpumep 10. Heka (a;,as,...,819g5) € IepMyTanyja Ha MHOKECTBOTO

{12,...1985}. Cekoj 6poj a, ro MHOXHMe co k, a moroa mefy Tue 1985 mpowus-

BOJM € n30paH HajroieMroT. [lokaxkeTe ieka TOj He € ToMall Off 9932.

Pemenne. I'n pasrinenyBame 6poesute kay , 3a k =993,994,...1985 . Taksu

O6poesu nMa 993, mpu mTo 3a 6Gapem emro K, (k >993),a, >993. 3a TakoB K Bakm
kay = 9932, Ako a; =1985,a, =1984,...,819g5 =1, nnm a, =1986—k , Toram

2
ka, =k(1986—-k) < ("*nge’k) = 9932 , ITO W Tpeballle 1a ce JoKaxe. ¢

IIpumep 11. [Iajua Myapenu ja urpaaT clefHaTa Urpa: HalMIIAHU Ce
6poesure of 0,1,2,...1024 . IIpBuoT myaper npenptyBa 512 6poeBu 1o cBoj u3oop,
ApPYruoT npeupTyBa 256 OpoeBu of IpeocTaHaTUTE, I0TOA IPBUOT IpenpTyBa 128
OpoeBu opf mpeocraHaTuTe WUTH. I1o JleceTHOT Kpyr HpeupTyBamka, BTOPHOT
MyJpel IpenpTyBa efieH Opoj U ocTaHyBaarT iBa 6poja. BropuoT myzapen Tpeba fna
My IUIaTH Ha NPBUOT OHOJIKY ICHAPU KOJIKY LITO M3HECyBa pa3juKaTa Ha Ipeoc-
TaHaTUTe ABa Opoja. KosiKky Ke My IuiaTé BTOPUOT MyApel] Ha MPBUOT ako ABaTa
urpaat Ha HajpoGap HauuH?

Pemenne. Ao IBaTa MyJIpelid Urpaat Ha Hajpobap HauuH, TOrall BTOPHU-
OT Myfipell Tpeba fa My IuIaTu Ha npBuoT 32 peHapu. HajHanpen Ke mokaxeme
[eKa MPBUOT Mypel MOXe fia Urpa Taka IITo Ke fodue 32 geHapu.

IIpBuoT Mygpeln r'u OpeupTyBa NPBO CUTE HENAPHU OpPOEBHU, a BTOPUOT
maT TM OCTaBa HelpelupTaHu OpoeBUTE Kaj KOM MOCIeJHUTEe ABe LuppHu BO
OMHAapHUOT 3anuc ce uctu. ITociae meTTHOT naT, IPBUOT MyApel Tpeba 1a OcTaBH
Tpu Opoja yuM IOCJIENHU NeT Nudpu Bo OMHAPHUOT 3alllC Ce UCTHU, Ia 0e3 orieq
Ha Toa Kako Ke Wrpa BTOPUOT MyJpel] iBaTa Opoja Ke ce pa3iukyBaaT 6apeMm 3a

2°=32.

OO6paTHO, BTOPHOT MYAIPEI] CO CBOjaTa MUrpa MOKe fja IOCTUTHE TMOCHEN-
HUTe ABa Opoja Jla He ce pa3nuKyBaaT 3a nmoBeke off 32. Cute 6poeBH Ofi MHO-
KECTBOTO {0,1,2,...1023,1024}OCB6H 1024 mpercraBeHM OWHApHO WMaaT [ECET

mugpu. (Ako GpojoT WMa MOMaJIKy Off feceT HuU(pu Torai npex npsara mudpa
ponwmiIyBaMe nmotpedeH 6poj Ha Hyu, Ha Tp. 18 =10010, = 0000010010, ).

TaxkTukaTa Ha BTOPHOT MYyJpel] € aHajorHa cO TaKTUKaTa Ha IPBHUOT
Myzpeln. AKO Hocle NPBUOT NMOTET HAa MIPBUOT MY/ApEI, OCTaHale MOMalky of 256
O6poeBu unja OpBa nupa BO OMHAPHUOT 3amuc € 1, Torair BTOPUOT MyApel BO
CBOjOT IIpB IIOTET T'M NpELpPTyBa CUTe OpoeBU uHja IpBa Ludpa € 1 u eBeHTyaIHo
opojor 1024 (ako He e mpenpTaH). AKO IOCIe PBAOT MOTET Ha MPBUOT MYApEIl
OCTaHalle ToMaJiky off 256 OpoeBm 4mja mpBa nugpa Bo 6mHapHUOT 3anuc ¢ 0,
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TOraul BTOPUOT MYJApel] BO CBOjOT NpB IOTET I'M IpelpTyBa cuTe OpoeBH 4Hja
npBa udpa e 0 u eBenryanuno 6pojor 1024 (ako He e mpenpTaH).

AKo mocne OpBHOT IOTET HA NPBHOT MYApel My ocTaHaine 256 6poeBu
yuu npBu nugpu Bo 6uHapHuoT 3amuc ce 0 u 1 (Toram ocranan u 1024), Toram
BTOPHOT MYJpel] BO CBOjOT NpPB MOTET T'M NpeHpTyBa CHTE OpPOEBM uHja IpBa
nucppa e 0. CnegHuTe NOTE3W HA BTOPUOT MyApel ce cauyHu. Ha Toj HauuH nocne
HeT MoTera BTOPUOT MyJpel] Moxe fAa 06e30efu ja ocTaHaT iBa 6poja UMy NpBU
neT g pu Bo OMHAPHUOT 3amuc Ha OPOjOT ce UCTH Wid fila octaHe GpojoT 1024 u
yIITe efileH Opoj Unu NpBH NeT Hu(pa BO HETOBHOT OMHAPEH 3amuc ce equHuIm. 1
BO /[BaTa clyyaja pa3iiuKaTa Ha IIpeocTaHaTHuTe iBa Opoja He e morosema of 32. ¢

3AJJAYU 3A CAMOCTOJHA PABOTA

3apn. 1. [1a ce pemw npumep 1 ckunupajku ru rpapuuute Ha (pyHKIUUTE
f()=%t n g(t) =55 3a teod].

3ap. 2. Bo npumep 2 fa ce Hajae

max minfa+b+cb+c+d,c+d+ed+e+ fe+ f+gj.
abcdpef,g

3ap. 3. [Ipumep 4 na ce renepanusupa 3a N GPOEBH.

2

3ap. 4. Hajuete min max{x +y+2z,X+ y2 +Z,X+Yy+ 22}. Kaxkos e pe-

X,Y,2eR
3yJTaTOT aKO JIOMOJHUATEHO ce Gapamae X+Y+2z2 =17

3ap. 5. Hajgere ro Hajronemuot 1ea 6poj A, TakoB IITO, 3a Koja GHIIO
nepMyTalyja Ha MHOKECTBOTO {1,2,...99,100}, cyMaTa Ha HEKOH JIeCeT MociiefloBa-

TCJIHU 6pOCBI/I OJ1 TOa MHO2KECTBO € IIOroJjiceMa ujm €qHakKBa Ha A.

3apn. 6. Hanmmanm ce 6poesure: 1,2,...20. [IBajua urpayn Ham3MEeHUYHO
3amuinyBaaT Tpej] THe OpOeBY 3HALM + WK - (3HAKOT Ce 3alMIIyBa Mpef Koj U fa
e cmoboeH 6poj). IlpBroT Wrpad HacrojyBa fa, IOCJe IOCTaByBame Ha CUTE
ABaeceT 3HakKa, cymMaTa Ha JoOueHuTe OpOoeBM IO alcolyTHa BpegHOCT Oupe
KOJIKY € MOXHO nomasa. Koja Hajrosiema, 1o arnconyTHa BpeJHOCT, CyMa MOXe Ja
ja o6e30enu BTOpHOT urpay?
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