INPAKTUYECKOE 3AHSATHE 6
KAYECTBO CUCTEM YIIPABJIEHUA

ConepxcaHI/Ie IPaKTUYCCKOI'O 3aHsITHA.

6.1. KOpHCBLIC IMOKa3aTCJIN Ka4CCTBA B IICPCXOAHOM PCIKUMC
6.2. I/IHTGFpaJIBHBIe IMOKAa3aTCJIN Ka4YCCTBA B IICPCXOJHOM PCIKHUME
6.3. Iloka3zarenu xauecTBa B YCTAaHOBHUBIICMCA PCIKHUMC

6.1. KOpHeBLIe Mmoxra3aTejii Ka4eCrsa B IEPEXOAHOM PEKUME

[lokazaTend KauecTBa B MepexoQHOM peXKHMe MAQNATCA Ha HNPAMbLE
U Kocsersle. [locnennue NenaTcss Ha KopHessle, YQACMOMHbIE W UHMeE-
2pansHbLe.

[Tpameimuy noxasamensmu Ka4ecmea HA3LIBAKTCH M0KA3aTesH, KOTO-
pEle TMONY4alTCA HelocpelCTBEHHO M0 NepexofHoil xapakTepucTHKe. Ha
NpAMLIX MOKasaTefell KayecTBa HauGoJiee UacTO HMCMOJIbL3YIOT BpeMs pery-
JHPOBAHHUA H MepeperyinpoBaHue.

Bpemenem pecyauposarus t, HasLHIBAIT MHHHMANBHOE BPeMS, MO HC-
TeUeHHH KOTOPOr0 OTKJIOHEeHHe BEIXOJHOH BeJWUYMHEl 0T YCTAHOBHBLIETr0CH
sHaueHus f(oo) He MpeBbIlIaeT HEKOTOPOH 3aJaHHOW BeJdHYHHE A (06BUHO
npuaumanT A = (0,05 + 0,1)h(c0)), nepepecyauposaruem o — makc-
MaJbHOe OTKJOHEeHHe NepexoiHoH (DYHKLHH OT YCTAHOBHBILEroCs 3HAUeHHS
h(oo), BEIpaXKeHHOE B MPOLEHTAX MO OTHOLIEHHI K h(0o):

_ hm —h(c0) o

rae f,, — MaKCHMaJbHOE 3HAUYeHHe MepeXoAHOH (qyHKIHH.

KopHeBble nmokazaTenn kKauecTBa. B KauecTBe KOpHeBHIX MOKa3aTe-
Jel MCTOJB3YIOT CTeNMeHb YCTOHUHBOCTH M KosedaTelbHOCTE (CTeneHb Ko-
nedatensvHocTH). Cmenensro yecmotlyugocmu 1) cucmemsl ynpasieHua (U
XaPAKTePUCTHUECKOTO MOJHHOMA) HAZLIBAKOT PACCTOAHHE OT MHMMOH OCH JI0
dnuKaHlllero KOpHA ee XapaKTepHUCTHUeCKOTo YPABHEHHA Ha KOMIJEKCHOH
MJIOCKOCTH, WJIH

n = min |Re A, | = min(—Re A,) = —maxRe A,;



cmeneds K0aebameasHoCmil CUCTeME I(H.J'II"I eg XAPAKTepHCTHYeCKOro Io-
J]HHG['vIEt) MOMCHO OINpele/IMTh CJAely HIIHM DﬁpHE‘-GM:

i

L—ma:.s{‘lm}w
H= 0% Re

3neck A, — KOPHHM XapaKTePUCTHUECKOTO YPABHEHHS.
[Ipn uccnefoBaHHM CTeNeHH YCTOHUHMBOCTH YAOGHO BOCMOJbL30BATHCA
cnenyowuM npeobpazosanueM. [lonunom

Q(A) = agA™ + a1 A" ..+ an,
npeoGpasyeM, coeaaB MOACTAHOBKY A = ¢ — ¢. Torma moayuum:

QH(Q} = Q{)\}l,}:q—c = 1':il"l}:m’gﬂ + Iﬂ'ln'gﬂ_] + ...+ Qnn,

rme
1 o
T =R ot

k=012, .n (4.1)
A=—c

[TpeoGpazoBanne A = ¢ — ¢ COOTEETCTBYeT CIBHTY MHHMOH OCH BJIeBO
H npeoGpas3oBaHHEI MoaHHOM (,(¢) GyeT yeTOHUMBEIM MOJHHOMOM, eCy
¢ < 1] (1 — cTeneHb YCTOHUUBOCTH HCXOQHOTO TOJMHOMA), W HEYCTOHUMBEIM
MOJMHHOM, ecqid ¢ > 7). [losToMy HecnenoBaHHe cTeneHH yCTOHUHBOCTH TO-
nuHoMa (Q(A)cBogMTes K HCC/eNOBAHHMID YCTOHYHBOCTH NPeofpasoBaHHOTO
nosuHoMa (r,(q).

IIpumep 6.1. 3anan xapakTepUCTUYECKUN TTOTUHOM

QA =AM+ 20 £ 502 430 + 1.

MccnenoBath, npeBullIaeT M CTeNeHb YCTOHUWBOCTH 3aJaHHOTO MOJHHOMA
eIUHUILLY.

Pemwenwne. Yoenumcs cHauasa, 4To paccMaTpPHBAEMBIH MOJHHOM SIBJIA-
eTcst YCTOHUYHMBEIM MOJHHOMOM, JJF Yero BEMHCIHM ONpeneuTens [ ypeuna
J-TO MOPSAAKA, COCTABJEHHEIH M3 ero Ko3hQHIHeHTOB.

) da 0 2 30
A= dp Ao Q4| = 1 5 1 :2(]5—2)—921?}0
0 ] a3 0 2 3

[Morunom Q(A) sBasercs ycroiunsniM. CHenaeMm moacTaHOBKY A = q — 1
M BEIYHCIUM KO3((HIIHeHTE Npeofpa30BaHHOTO MOJHHOMA. B naHHOM cay-
yae n =4 u ¢ = 1. [lostomy uz (4.1) umeem:

tnt = Q (N)y_ = A +203 15X 430 +1,__, =2,

(A '
(n3 = % Al 4X° +6M% + 10X + 3[,__, = 5.



be3 panpHeHMX BBHIYMCIECHUH SICHO, YTO HEOOXOAMMOE YCIIOBUE YCTOM-
YUBOCTU NMPEOOPA30BAHHOIO IOJIMHOMA HE BBINOJHAETCS, U OH SIBISETCS HE-
yCTONYMBBIM OJMHOMOM. Ciie10BaTeNbHO, CTENEHb yCTOMUNBOCTH 17 < 1.

IIpumep 6.2. OnpenennTb, NPEBLIIIACT JU SAUHUILY CTENICHb YCTONYHBO-
CTH XapaKTEPUCTUUECKOTO MTOJIMHOMA

QA =X 4+ 3237 441+ 2.

Pemenwne. CrHauana npoBepuM YCTOHUMBOCThL 3a0aHHOrO MOJHHOMA.
Jlns 3Toro mocCTaTOYHO MPOBEPHThL 3HAK OMpele]uTens [ypBHla 2-ro mo-
psaKa:

Ao=3-4-1-2>0.

[Monunom Q(A) yero#uus. [lpouzeegem noactasky A = ¢ — | u Haiigem
Ko3(dHuureHTH npeobpa3oBaHHOro nMoJHHOMa. B paHHOM ciyuae n= 3 H
¢ = 1. Ilostomy uz (4.1) umeem

an3 = QA )y = A +3X +40+2[,__, =0,
aa= T2 | =3\ 6a+ 4, =1,

Gt = 1 aﬂg}fh} = S6A+6)],__, =0,
a”ﬂ:é%h_l —2-6=1.

[IpeoBpazoBaHHOe XapakTepHCTHUECKOE VpaBHEHHe MMeeT BHI

Qn(q) =¢" +q=0.

Bce kopuu storo ypaenenus () =0, go.3 = £7) pacnonaraiotcsi Ha MHUMOH
ocu. CoemoBaTenbHO, CTelMeHb YCTOHYMBOCTH paccMaTpPHBAEMOH CHCTEMEI
n=1.

3aganue 6.1. VccnenoBath, 001a1al0T M CUCTEMBI YIIPABICHHSI C XapaKTe-
PUCTUYECKMMH YPaBHECHHUSIMHM, [TPUBEICHHBIMH HIDKE, CTEICHBIO YCTOMYMBOCTH
n=1.

a) M4+ 3 1A2+2304+02=0; 6) X*+5X+81+4=0;

B) A3+ 8A2 + 17X+ 10 =0; r) A +45\2 +65)04+3=0;

1) A 4+32024+2604+04=0; ) AS4+35X+35A+1=0;

K) NP +6X2 +1IA+6=0; 3) A4+ 75N+ 17TA+12=0;

) A+ 5, 1A24+650+0,6=0; ) M2 +52X2+7A+1,2=0.

3ananme 6.2. cciaenoBarh, 001a1at0T JTU CHCTEMBI YIIPABICHUS C XapaKTe-
PUCTUYECKMMH YPAaBHEHHUSIMH, MTPUBEICHHBIMH HHXKE, CTEIICHBIO YCTOWYMBOCTH
n=1.

a) A* 4+ 1022 + 352 + 50\ + 24 = 0;



6) A*+9.50% + 30502 +37A+12=0;
B) M+ 11A% + 4402 £ 760 + 48 = 0;

r) M +92\ £ 27802 +292)\+48=0;
1) A+ 90% £ 3007 + 440 + 24 = 0;

e) M7 I +16,7A2 1361 +1,2=0:
k) A1+ 5,10% +85A2 + 48\ +04=0;
3) M7 17X+ 17A+6 =0;

) A* 4+ 550 +95X24+650+1,5=0;
K) A+ 8X3 42302 4280+ 12=0.

6.2. I/IHTeI‘paJI])HbIe nmoxKa3aTejiu Ka4eCcrea B IEPEXOAHOM pPEKUME

HurterpanbHble moKasaTeqH KadecTBa. DB KauecTBe WHTerpafbHBIX
OLEHOK Haubonee YacTo MCMOMB3YIOT UHMESPAALHYK KBAOPAMUYEecKy o
ouitbry (ouenxy)

a2
Jog = J E’.”(t}dt,
H ofobuennsle unmezpaabvie Keadpamudeckie oyeHu

oo ] 2
Jo, = J [eﬁ(t) + 12 (t) + ... —I—’rgk{e;:} {t)] dt, k=12,...,m.

0
3neck e,(t) — nepexomHasi cocTaBasiowas owHOKH: e,(t) = e(t) — eq,
€x — YycTaHoBuBliascs owubka; 7; (i = 1,2,...,k) — BecoBwle KoHc-
TAHTHL

Boiuncienne MHTerpaJbHBIX KBagpaTHUecKHX olleHOK. Mz pasen-
ctea [lapcesain

9 _ 1 - 2 g,
a2t =52 | 1X G
0 — o0

rie X (s) = L{z(t)}, umeem

_ 1 - 2 A
Jog = e J |Ea (jw)|” duw,
fare) oo =0 2
1 2 A AT AR o [ |8
Jop. = o |E, (jw)|” dw + i |E,]{jw)| dw + ... + 7" | | EL(jw)| dw |,

— — o —oa

roe

Eu(s) = L{ea(®)} Euls) = L{ea(®)} ... Euls) =L {Sff(t)} |



Tak xak E,,(s} = L{é,(t)} = sE,(0) — e,(0), dopmyny gas Jo; MoxKHO
3alHcaTh B BHJE

1 o0 | 1 [n . .
Joy = o J |E”{ju,l}|2du,l—|—?'2 J |_}¢=:E,,(jw}—e,,{0)|2(&d].

— D —

OHPEILEJIEHHE HHTerpaJbHBIX KBAAPATHUECKHX nokKasaTefeld CBOOMUTCAH
K BEIMHCIEHHIK) HHTerpaJa BHId

= . T*— H n— 2
I, = 1 J ‘bn(JW) r: -+ bl(ﬂ‘-ﬂ)ﬁj + . b dw. (4.9)
2 an(jw) +ﬂ-||{jf.d) P ol

ITOT HHTEerpaJ BEIMHCAASTCH C MTOMOMIEKD TeOpHH BHYETOB H OJH 7t = 1, 2, 3
HMeeT CﬂEﬂ}'IDLU,I"IfI BHO

T = l . Il = b% (4 33)
) Eanﬂ-] ' '
o _ byas + biag
n=2: I= T (4.36)
n=3: I = baasas + (bf — 2bpba)apas + baaoa . (4.38)

2apaz(aia: — apas)

IMpumep 6.3. BoruucnuTh UHTErpaAIbHBIE TTOKA3aTeNU J,0 U 51 CHCTEMBI

(puc. 6.1), xorna mepengarounast pyunkmus W (p) = oipit

[ ¥V
g~ L

p_—
— 4

Puc. 6.1. CtpykrypHas cxema CAY ans npumepa 6.3

Pewenue. Buuncaum E,(s) 1 e,(0), HeoGxogumele s HAXOXKAEHHS
yKazaHHHIX mokasartenefi. Ho, npexpae Beero, Hafinem E(s). Yuuteipas, uto
g(t)=1(t) u G(s) = L{g(t)} = 1/s, moxkno sanucats

I 1 0ls+1
1 +Wi(s)s (0,1s+4)s

E(s) =Wey(s)G(s) =
YeTaHoBHBIIEECS 3HAUEHHE

€oo = lim sE(s) = % =0,25.

s—0

Tak kak e, (t) = e(t) — €a0, TO

E.(s) = L{e(t)} — L {exc} = E(s) 025~ = %



Ha ocHoBanuu cBoiicTBa npeobpazoBanuda Jlannaca

en(0) = lim sE,(s) = lim _0.075s_

S§—+00 S§—+00 D,ls:—il:

0,75.

HHTEFPEJ’IT_—:HBH KBaApaTHUYECKAA OLUeHKd HMeeT BHI

L[| 0075 |2
Joo = 5o J 0,1jw + 4 d
B panxom cayuae (4.2) n=1, by = 0,075, ap = 0,1, a; = 4. Tlostomy
_ bk
cornacHo (4.3a) Jyg = Saoas 0,007 .
Tenepw naligem Jo:

a1 ; ;
A J G, (je) — ea(0)[? duw.

Tak kak 0.075 ;
y & _ 2
SEn(s) —ea(0) = 5557 ~ 075 =~
HMEeeM
7 1 h 3 2 2 2
Joy = Jop + 721 ‘— dw = Jop + 7211 = 0,007 + 11,2572,
2 0,1jw+4

3apanmue 6.3. OnpencnuTh WHTETPATBHYIO KBaJIPATHYECKYIO OILCHKY [,7 =
fooo e2(t)dt nna cucrTeMsl yrpapjieHus, IIPeACTaBIeHHON Ha puc. 6.1 npu ycio-

. b
BHH, YTO MepenaTouyHast GyHKIHS pa3OMKHYTOU cuctembl W = Goprany 1 ce ma-
aop+a)p

paMeTphbl MPUHUMAOT CIICAYIONINE 3HAUCHHMS:

a)b=0, ag =2, a; = 0,5; 6) b=05,a0=2, a =1,

B) b=>5,ay=1, a; =0,9; r) b=2,5, ap =2, a; = 0,9;

n)b=250,a0=20,a,=0,0; e)b=24, ap=4, a =2,

#K) b=16, ag = 0,0, a; = 2; 3) b=28, ap = 0,8, a; = 4;

H) b=4, ag =04, a = 4; K) b=19, ag = 0,6, a; = 3.

3ananmne 6.4. OnpenenuTsh 0OOOIICHHYIO HHTETPATHHYIO KBaJIPATUYECKYIO
OLIEHKY Jo1 = | Ooo[elf (t) + é2(t)]dt nna cucreMsl ynpasieHus, IPeACTaBICHHOIM
Ha puc. 6.1, mpu ycioBuM, 4TO nepeAaToyHas QPYHKIUS Pa3OMKHYTOW CUCTEMbI

b
W = Goprany 1 €€ apaMeTphl PUHUMAIOT 3HAUCHUs, PUBEICHHbIC B 3aJaHHA
agp+a,)p

6.3.



6.3. [loka3aTeu KayecTBa B yCTAHOBUBIIEMCS pesKuMe

Haubonee mosmHON XapakTepHCTHKOH KauecTBa CHCTEMBI B YCTAHOBHE-
HIeMCH peXHMe SIBJSEeTCH YCTAHOBHBLIAficA omMOKa. Ecau Ha cuctemy
meHCTBYIOT [1Ba BHELIHHX BO3NeHCTBHA — 3ajawliee BozgeficTue ¢(t)
i BoamylleHue f(f), — yCTAHOBMBIIYIOCS OWIHOGKY MOXKHO NPeICcTABHTh
B BHJE CYMMEL

€ (t) = eug(t) +euy (),

rIe e,q(t) M e, f(t) — ycTaHOBHBLIMECS OLIMOKH OT 3afal0ILETr0 BO3JeHCTEHS
g(t) u Boamywenus f(f) cOOTBETCTEBEHHO.

YcTaHOBHBIIHeCS OWHOKH e,,(t) M e,f(f) MOXHO NpencTaBUTb B BHIE
psiaa

dg(t d’g(t
eag () = Coog(t) + Cpn 44 4 cﬂ% b (4.42)
df (t d’f(t
ef(t) = cfﬂf(t)+cﬂ%+cﬁ%+..., (4.46)
roe
1 d'W. :
Coo=We(0), Co= zel| izt 2, (452)
: ! s=0
_ o ldii‘ﬂ.f{s} -
Cro=MWer(©), Cri= g k2| =12 @

3nece W, (s) — nepeparouHas QyHKIHS OTHOCHTeNBbHO BXofa g(t) M BhI-
xona e(t), Wes(s) — mepenatounas qyHKUHA OTHOCHTeJbHO BXoga f(t) u
eoixoga e(t). Ilpepnonaraercsi, 4To BO3MyLIeHHEe He MPHJOXKEHO B ONHOH
Touke ¢ 3aganimuMm ycerpoiicteoM. Kosbduumentsr Cgr (K =0,1,2,...)
Ha3HBAITCA Koa@guuuermamu owubxy no sadarowiemy soadelicmaiiio,

kosppuunentst Cyp (E=0,1,2,...) — xosgpguyuenmamu owubxku no
soamyweruro. Kospduunentn Cyo u Cpg HasbBaT xoauuyuenmamu
nosuyuortold owubsu, Cy u Cy — xoaguyuenmamu cxopocmuoll

owinbku, Cgo u Cry — Koagppuyuenmamu owubsu no ycxopenuro.

CratnuecKkHe M acTaTHYeCKHe CHCTeMbl. YCTAHOBHMBLIASICH OLIMO-
Ka TpH TMOCTOSHHOM BHEIUHEM BO3JeHCTBHH HAa3BIBAETCH CMAmuyeckol
owbxoti. CUcTeMa Ha3LIBAETCH CrAMUYECKOLl, eCc/i cTaTHYecKas oWHOKa
OTJIMUHA OT HYJfA, U acmamu4eckol, ecli cTaTHuecKasd OWHOKA paBHa
HYJTIO.

CucTeMa Ha3BIBaeTCs cmamuveckol omHocumelsHo 3adawouezo 803-
delicmeun (803myuieHun), ecii cTaTHUeCKas OlIHOKAa OT 3alafollero BO3-
nelcTBHA (BO3MYIIEHHA) OTJIHYHA OT HYAf, W acmamuyeckold OomHo-
cumeasvHo sadarowieco gosdedcmaeun (803MyuUieHiia), eCl CcTaTHUeCKan
owKubKa OT 3a[a0llero Bo3aeHcTBUA (BO3MYLIEHHS) PABHA HYJIO.



@opmyau (4.4) u (4.5) Npu NOCTOAHHHEIX ¢ U [ TPUHHMAIT BHJ
eug(t) = egoc = Cgog, Cyo= Wey(0),
esf(t) = €joc = Crof,  Cro=Wes(0).

Orcioga cnemyet, uTo cucTeMa OyoeT CTATHYECKOH OTHOCHTEJBLHO BO3-
neitcteua g (Bosmyuenus f), ecan Cyo # 0 (Crg # 0), u acratuueckoi
OTHOCHTEJIbHO 3ajaollero Bosfeficteus g (Boamywenus f), ecan Cyp =0
(Cyo=0).

[oBOpAT, UTO acTaTHueckas cucTeMa oOJAflaeT acmMamusMom r-20 no-
pAJKQ OMHOCUMENbHO 3a0armulieco soadelicmaiua, ecin

Coo=Cyr=...=Cp_1 =0, C,r#0.

g
Ananoruuno OnpedefideTCH acTaTHYeCKad CHCTeMa ¢ aCTaTH3MOM 7T-T'0 I10-
pAOKa OTHOCHTEJEHO BOSMYILeHHA.
Ecau cucrema ofiagaeT acTaTM3MOM T'-TO MNopAaK4d, TO KOBq)CIJHL[HEHTH

omn6ok Cy; (Cp) npu @ = 1,2,...,7 MOXKHO ONpefe/HTh CJEYIOLIHM
obpazoM:
i X7
Cor= =S| (= 28 )izt r (@46)
& s=0 & a=(]

Muaue rosops, 3THMH (opMyaaMH MOXHO MOJB30BATLCH MPH BEUHCIEHHH
[0 MEepBOro OTAWYHOTO OT HYJAA Ko3(duineHTa.

Ipumep 6.4.0mpenenuTs YCTAaHOBUBIIYIOCS OMIMOKY cucTeMbI (puc. 6.2)

. — 4 . - —_
npu W, = 0,5, W, = oD gty =1+ O,J}t uf(t) =02

g —, € ¥
—--"F q\'.—:-— Hr"ﬂ —!HQ—- FF’“

_T

Puc. 6.2. CtpykrypHas cxema CAY mis npumepa 6.4

Pewenwue. Tak kak Bce npouzsogueie oT f(f) i mpousgofHbe BhIlIE
1-ro mopsinka ot g(t) paBHBI HyJ0, TO B IaHHOM CJydae

€sg(t) = Cyog(t) + Cyi %, esf(t) = Crof(t).

[TosTomy nns onpepeneHHs HCKOMOME OMIHMOKH AOCTATOUHO BREIYMCIHTL KO-
sppuuments omwndok Cgho, Cgr, Cro.
[lepenaTountie GyHKUMH OWHOKH MMeOT BHJ

. _ 1 _ s(s+1)
Weg(s) = 1+ Wi(s)Ws(s) s(s+1)+2°
—Ws(s) . —4
14+ Wi(s)Wa(s)  s(s+1)+2

1V3f{5} =




Orciopa Cyg = Wey(0) =0, Cro = W,y (0) = —2. Tak kak Cyo =0, 1o Oy
MOXKHO BEIUHCIHTE N0 opmyne (4.6).

gl = 8 =0 s(s+1)+2 s='D_

O — Wegls) _ s+ 1 0.5.

Takum Gﬁipaaom, O OLIHOOK HMeeM:
€ag=05-01=005 e;=-2-02=—04
€y = €4y + €up = 0,05 — 0,4 = —0,35.

CTpyKTypa acTaTHueCcKOH CHCTeMbl yOpaBieHus. J[asa moeo umobel
cucmema ynpasieHun buiaa acmamuieckol ¢ acmamu3mom r-eo nopadka
OMHOCUMEABHO 3a0arwiljezo 8oadeticmeaus, HYyHHo, wmobel oHa codepxca-
A@ T nocaedosamesHo COeOUHEHHbLX UHMEEPUPYIOWILX 36EHbER B0 BCEM
BAMKHYMOM KOHMLpE.

Has mozo umobel cucmema ynpasaeHus Golia acmamuieckoil ¢ acma-
MUBMOM T-20 NOPAOKQ OMHOCUMEALHO 803MYUEHUA, HYXCHO, 4mobbl OHA
codepaxcanra r nocaedo8amensHo coeOUHEeHHbIX UHMesPUPYOU{ULX 38eHbES,
BRAHOUEHHBIX MeNc0y mouxold cvema owubyku e 1 MouKol NPUAOHCeHIS
goamyuleHusf.

3apanme 6.5. YV cucremMsl ynpasienus (puc. 6.2) nepegarounasi QyHKIus

perynaropa W, = kn + kp, nepegaToYHas byHKIMS o0beKTa

1 o (V)
W, = v Ha Hee neicTBYIOT 3amaroiiee BO3AcicTBUE g = 2t, BO3MY-

menne [ = 0,2. OnpenenuTh yCTAaHOBUBIIYIOCS OMIMOKY TPU CIETYIOIINUX
3HAYEHHUSAX NIapaMETPOB:

a) k,=05,k,=01,a =2 a =005

6) k, = 9, L. =02, a0 =2, a; = 1;

B) k,,:5,k 0,3, ag =1, a; =0,5;
r)k, =25k, =04, a1=2, a; =0,5;
n) k, = 2,5, A.A =0,5, ag = 2,5, a; =0,5;
e) k, =24k, =06,ay=4, a) =2;

K) ky, =6, k, =07, a0=0,5, a) = 2;
3) k, =8, k, =08, ap =08, a) =4,
) k,=4,%k,=09,a0=04, a) =4
k) ky, =9k, =1, ap =06, a; = 3.



