BaBuocg ecutrnpETnong



TNAETTIKOIVWVIOKA Kivnon OTa KUPEAWTA
OUCTHMATO

2UYKEVTPWON

|1davikd Ba £TTPeTTE KAOE KUWPEAN VA UTTOPEI VO KOAUWEI
OAOUC TOUG evepPYOUC XpNoTeC Tou dIKTUOU (worst case —
aduvaro).

Ta KuPeAwTa cuoTiuata BaciovTtal 0T CUYKEVTOWON
(trunking), yia va gival duvaTo va eCUTTNPETEITAI HEYAAOC
apIBUOC XPNOTWV PE TO TTEPIOPICUEVO PACHA
PadIOCUXVOTATWYV TTOU d1aTiBeTal o€ KABE cuoTNUA.

H ouyKEVTPWON EKMETAAAEUETAI TN OTATIOTIKN
OUUTTEPIPOPA TWV XPNOTWYV, YEYOVOC TTOU £XEI WG
OUVETTEIO €VAG OTABEPOC apIOUOC DIAUAWY ) KUKAWHATWY
VO UTTOPEI VA ECUTTNPETEI Evav JeyAAo aplBuod
OUVOPOUNTWYV HE TUXAIO OCUMTTEPIPOPA.

2uoTtiiuata Kivntwy kai MNpoowTTikwy ETTIKoIVwvIwV



TNAETTIKOIVWVIOKA Kivnon OTa KUPEAWTA
OUCTHMATO

2UYKEVTPWON

= Qpa aixung N wpea péyiotne atmmaoxoAnonc: KaAeital n
TTEPIOOOC MIAC WEAC TTOU AVTICTOIXEI OTNV AIXMK TOU QOpTOU
Kivhong

= To mARBo¢ Twyv avaykaiwyv KavaAiwy e¢apTdTal atoé Tn
METAPEPOMEVN KivNON Kal TTPETTEI VA €ivVal ETTAPKEC VIA vd
KAAUWEI TIC AVAYKES TTOU TTPOKUTTTOUV KATA TNV WPA AIXMAS

= 2€ WPEC MN AIXMAC TO MEYAAUTEPO TTOCOCTO TOU ECOTTAICHOU
TTAPAMEVEl AdPAVEC

= OI TNAETTIKOIVWVIOKOI OpYyaQVICHOI e OKOTTO ThV AVAKATAVOUN
TNC KivAong Kal KAT' €TTEKTACN T MEiwon Twv datTavwy divouv
KivnTpa oTOUG TTEAATEC TOUC (TT.X. PBNVOTEPEC KAATEIC TIC
Bpadivéc WpEC)
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TNAETTIKOIVWVIOKA Kivnon OTa KUPEAWTA
OUCTHMATO

BaBuog ecutrnpeTnong

s O Babudc eCutmrnpétnong (Grade of Service, GOS) gival éva
METPO TNG TBAVOTNTAC AVETTITUXOUC TTPOCRACNC KATTOIOU
xpnom OTO cUCTNMA KATA TV WA AIXMAC, Kal opileTal WS O

oyoi TOU QPIBUOU TWV QVETTITUXWY KANOEWV TTPOC TOV
OUVOAIKO apIBud KARCEWYV TNV WPA AIXMAC.

= 2TnV ouadia, uttodnAwvel TNV mBavoTnTa epaynig (meaveTnta
va pNVv eguttnpeTnBei évac xpnoTng). Me dAAa Adyia, Ba ATav
TTEPICTOTEPO OOKIMO ICWCE va ovoudleTal «BaBuog un
eCUTTNPETNONGY.

. O Babudg eguttnpéTnonc cival évag deikTnG eTTiIdO0NS EVOC
OUYKEKPIMEVOU CUCTAMATOG.

B 2TOXOC TWV MNXAVIKWY: UTTOAOYICHOC TWV KAVAAIWY TTOU

TTPETTEl va dlaBEoouy, £Tol woTe 0 GOS va gival o€ éva
TTPOKABopPICHEVO eTIBUMNTS eTTiITTEDO (TUTTIKA TIMA Tou GOS:

2%)—

Tnv wpa arxung
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TNAETTIKOIVWVIOKA Kivnon OTa KUPEAWTA
OUCTHMATO

BaBuog ecutrnpeTnong

ApiBuocg Twv kAnoewv rou xavovrar  AnwAeocBeioa kivnon

ApiBudc Twv KARoewv nou npoo@épovral  [Mpoopepdusvn kivnon

*TTOO0CTO TOU XPOVOoU KATd Tn dIAPKEIX TOU OTTOoioU UTTAPXEl auu@opnon
*TTIBAVOTNTA CUPPOPNONG
*TTIBAVOTNTA ATTWAEIAC KANOEWC AOYW CUUPOPNONG

*OT1T0U CUPEOPNON (N oTToia TTPOKAAEI PpPayn) eival N KAatdoTaon KATd tnv
oTroia OAA Ta KUKAWMATA PIAC CEUKTIKAC opddac ival atraagXoAnuEva Kal
ETTOUEVWC OEV UTTOPOUV Va OeXBoUV AAAEC KANOEIC.

= Av Tpoa@épovTtal A erlangs Kivnong o€ Jid opdda (EUKTIKWY KUKAWHATWY,
TTou €xouv BaBuo eguttnpeéTnong GOS, 10Te N aTmwAEIA Kivnong gival A*GOS,
Kal N METAQeEPOUEVN Kivnan eival A(1-GOS) erlangs.
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TNAETTIKOIVWVIOKA Kivnon OTa KUPEAWTA
OUCTHMATO

BaBuog ecutrnpeTnong

H peyioTn JETA@EPOUEVN KivnNON €ival ion UE TOV
ap1Buo Twv dlauAwy C, og erlangs.

YTrapxouv OUO KATNYOPIEC CUCTNUATWY ME
OUYKEVTPWON, TTOU XPNOIJOTTOIoUVTal OTNV

Tpacn.

Ox1 avapovn oTIC KANOEIC TTOU aTTOKAEIoVTAl.
GOS = n mMBavoTNTa VA ATTOKAEIOTEI JIa KARON.

Oupa avapuovnc via TIC KANOEIC TTOU ATTOKAEIovTAl.

GOS = n mBavoTnTa va atrokAEIOTEI Yia KARON, agou
TTAPQAMEIVEI OTN OUPA VIA £va TTPOKABOPICUEVO

dlaoTnua.
2uoTtiiuata Kivntwy kai MNpoowTTikwy ETTIKoIVwvIwV



YTToAoyIONOG BaBuoU egutTnPETNONG

Avaloya Pe Tov TPOTTO TTOU TO KABE cuoTnua
Oewpeital OTI AVTIMETWTTICEI TIC KANOEIC TTOU
Bpiokouv KaTEIANUUEVOUC OAOUC TOUC dIaUAOUC,
TTPOKUTITOUV KaI OIQPOPETIKOI HaBnuaTikoi TUTTOL.

H pabnuartik avaiuon dleUKOAUvVETAI TTOAU JE
TNV €QApPMOYN TS OIA0IKACIAC YEVVNOEWY -
BavaTwv.

H diadikaaoia yevvnNoewy - BavaTwy TTeEPIYPAPEI TN
LUETABOAN TOU apPIBUOU TWV KATEIANPMPEVWV
OIaUAWY oUVOPTAOEl TOU XPOVOU.
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MapkoBiaveéG aAuoideg

H aAucida Mapko, 1 Mapkofiavr) aAuaida, TTou TTHPE TO
ovopa TNG atrd Tov Avtpél Mapko@, ival Eva padbnuariko
ouoTnua TTou PETABAAAETAI AQTTO YIO KATAOTAON O€ WIO
AAAN, avAapeoca o€ Eva TTETTEPACHPEVO apIBPO
KOTAOTAOEWV.

Ag diatnpei pvAun: H eréuevn kardotaon e€aptaTtal JOvo
ATTO TNV TWPIVA KAOTAOTAON KOl O€ KAMIA TTEQITITWON ATTO
QUTEC TTOU TTPoNyNOnkav. Autd TO CUYKEKPIMEVO €idOC
"apvnoiag" ovopddleTal papkofiavr 1010TNTA.

O1 MapkoBiavec AAuaideC €Xouv TTOAAEC EQAPUOYEC WG
OTATIOTIKA JOVTEAQ KABNUEPIVWYV DIadIKATIWV.

MeyaAn e@appoyn OTIC OUPEC AVAMOVNG
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YTroAoyIONOG BaBuou egutTnPETNONG

H1 H2 H3 Hk-1 Hik E Hket  Hks2
>TN POVINN KaTdoTaon, dnAadr, oTaTIoTIKA ﬁ
I00PPOTTIA, O POEC METAEU TWV KATAOTAOEWY — b--------------
TTPETTEI VA €ival I0EG.
AP =u.P,, na0<k<C-1
ﬂ B /Ikﬂ“k—l“'ﬂ’o
P, =—P mm) [} = £y
luk+1 lle-I—lllelLll
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YTroAoyIONOG BaBuou egutTnPETNONG

Erlang B

YTroBeoeIC:
Eival diaB¢éoiuol C diaulol.

H kartavoun agicng Twv KANoewv gival Poisson
ue pubpuo A.

O1 kKANoe€I¢ TTou Bpiokouv eAeUBepO diauAo
ECUTTNPETOUVTAI AUECWG. O1 KANOEIC TTOU
Bpiokouv OAouG Toug dIAUAOUG KATEIANUMEVOUG
QTTOKAEIOVTAI KOI EYKATAAEITTOUV TO cUCTNUA.

O1 xpoévol KataAnwng Twv dIaUAwWV gival
QVECAPTNTOI JE EKOETIKN KATAVOWIN KOl JEON
dlapkeia H = 1/u.

To ouoTnua €ival o€ aTATIOTIKA I00PPOTTIA.
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YTroAoyIONOG BaBuou egutTnPETNONG
Erlang B IS

w=1/H A=L*H=1/p |l

/IPk:(k—I—l),quH, j/laOSkSC—l =)

A Ak+1
m) P, =—P, ®» P, = Vi
k+1 k+1 k k+1 (k-l—l)' 0
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YTroAoyIONOG BaBuou egutTnPETNONG

Erlang B

Fiy = £ Z k= :> 0
(k+1)! k=0

- P = 1 Pr[blocking | = P.

Pr[blocking | = ct
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YTroAoyIONOG BaBuou egutTnPETNONG

Erlang B
XwpnTtikoéTnta cuotiiuartog (A) Erlang B
Ap1Bu6¢g Xwpnrtikornra o€ erlang yia GOS

AlwbAwv =001  =0.005 =0.002 =0.001
2 0.153 0.105 0.065 0.046

4 0.869 0.701 0.535 0.439
1.36 1.13 0.900 0.762

10 4.46 3.96 3.43 3.09

20 12.0 11.1 10.1 9.41

24 15.3 14.2 13.0 12.2

40 29.0 27.3 25.7 24.5

70 56.1 93.7 51.0 49.2
100 84.1 80.9 7.4 75.2
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YTroAoyIONOG BaBuou egutTnPETNONG
Erlang B

H armrodoon ouykévipwaoncg (trunking efficiency) gival Eva
LUETPO YIA TOV APIONO TWV XPNOTWYV OTOUG OTTOIOUG
UTTOPEI va TTPpo0PEPBEi Evag ouykekpipEvog GOS, Je
dedopEvVN dIATagn Twv oTaBepwyv diauAwy C.

2.TNV TTPACN IocouTal UE A EKPPATUEVO OE ApPIBUO XpNOTWV
LuE OEOOPEVN TNV TTPOCPEPOUEVN Kivnon KABE xpnoTn Kail
OVOMACZETAl XWPENTIKOTNTA XPNOTWV CUCTHMATOC

ApPIOUOC £CUTTNPETOUNEVWYV XPNOTWV

O 1POTTOC OMAdOTTIOINONG TWV OIAUAWY UTTOPEI VO OAANACE!
OUCIAOTIKA TOV apIOUO TWV XpNOTWYV TTOU UTTOPEI Va
ECUTTNPETNOEI TO CUCTNMA JE TUYKEVTPWON,.
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YTroAoyIONOG BaBuou egutTnPETNONG

E rl a n g B MMivakoec Erlang B

IIposgepopevy kivien A (erlang)

C ITBovomre amoxiaicuov B (%)
001t [oos [ o1 [ os | 1 | 2 [ s | 10 ] 15 | 20 | 30 | 40

1 0001 0005 0010 0050 0101 0204 0526 1111 1765 2500 4286 6667
2 0142 0321 0458 1054 1526 2235 3813 5954 7962 1000 1449 2.000
3 0868 1517 1938 3490 4555 6022 8994 1271 1603 1930 2633 3480
4 2347 3624 4393 7012 8694 1092 1525 2045 2501 2945 3891 5021
5 4520 6486 7621 1132 1361 1657 2219 2881 3454 4010 5189 6596
6 7282 9957 1146 1622 1909 2276 2960 3758 4445 5109 6514 8191
7 1054 1392 1579 2158 2501 2935 3738 4666 5461 6230 7856 9.800
8 1422 1830 2051 2730 3128 3627 4543 5597 6498 7369 9213 1142
0 1826 2302 2558 3333 3783 4345 5370 6546 7551 8522 1058 13.05
10 2260 2803 3092 3961 4461 5084 6216 7511 8616 9685 1195 14.68
11 2722 3329 3651 4610 5160 5842 7076 8487 9691 1086 1333 1631
12 3207 3.878 4231 5279 5876 6.615 7950 9474 1078 1204 1472 1795
13 3713 4447 4831 5964 6607 7402 8835 1047 1187 1322 1611 19.60
14 4239 5032 5446 6663 7352 8200 9730 1147 1297 1441 1750 2124

5 4781 5634 6077 7376 8108 9010 1063 1248 1407 1561 1890 2289
16 5339 6250 6722 8100 8875 9828 1154 1350 1518 1681 2030 2454
17 5911 6878 7378 8834 9652 1066 1246 1452 1629 1801 2170 26.19
18 6496 7519 8046 9578 1044 1149 1339 1555 1741 1922 2310 2784
19 7093 8170 8724 1033 1123 1233 1432 1658 1853 2042 2451 29.50
20 7701 8831 9412 1109 1203 1318 1525 1761 1965 2164 2592 3115
21 8319 9501 1011 1186 1284 1404 1619 1865 2077 2285 2733 3281
22 §946 1018 1081 1264 1365 1490 1713 1969 2190 2406 2874 3446
23 9583 1087 1152 1342 1447 1576 1808 2074 2303 2528 3015 3612
24 1023 1156 1224 1420 1530 1663 1903 2178 2416 2650 3156 37.78

5 1088 1226 1297 1500 1613 1751 1999 22383 2530 2772 3297 3944
26 1154 1297 1370 1580 1696 1838 2094 2389 2643 2894 3439 4110
27 1221 1369 1444 1660 1780 1927 2190 2494 2757 3016 3580 42.76
28 1288 1441 1518 1741 1864 2015 2287 2600 2871 3139 3721 4441
29 1356 1513 1593 1822 1949 2104 2383 2705 2985 3261 3863 4607
30 1425 1586 1668 1903 2034 2193 2480 2811 3100 3384 4005 4774
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YTroAoyIONOG BaBuou egutTnPETNONG

NMapadsiyua 3.4
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YTroAoyIONOG BaBuou egutTnPETNONG

i Amo tov IMivaxo, 3.2 Bpickovpe m CUVOAIKT yopnTikdTnta ot erlang,

rI q p q 6 £ I V ” a 3 . 4 Y1 GOS = 0.005 xan Yo Toug Sld(popovg apBpoie Sravimy. Xpnoipo-
TOWVTOG T oYéon A = N,A, unopobpe va Bpodue tov apfud tov
XPNOTOV TTOL eénnnperof)th, dedopévon ot A,=0.1.

(o) C=2.

An6 tov [Mivaka 3.2 s W GOS = (.005, Bpickovue 4 =0.105 erlang,
ondte

A 0.154
Nu Sl 1F | — =] 1
lJ‘LJ [ 0.1 J xMong
B)C=5,4=0.1 erlang, GOS = 0.005.
A6 tov Ilivaka 3.2 — 4 =1.132 erlang

1.13
=|——|=11 ypfiotec.
N, [0.1j xPioTEG

(y) C=10, 4, = 0.1 erlang, GOS = 0.005.
Am6 tov IMivaka 3.2 — 4 =3.961 erlang

N, = [309fJ =39 xpnorteg

(8) C =20, '
Am6 tov IMivaxa 3.2 — 4= 11.09 erlang — N, = 111 ypiiotec.

(e) C=100. ’
)Ané tov Mivaxo 3.2 — 4 =80.91 erlang — N, =809 ypyiotec.
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YTToAOYIONOG BaBuou eEutTNPETNONG

MNapadeiypa 3.5
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YTroAoyIONOG BaBuou egutTnPETNONG
Napadeiypa 3.5

proe i N.r =N.XN, = 60x803=48180 ypriorec.
H xivnon mov mapdyston and kdbe xpriot eivan

I

| 0 cuvoMKSS apBROS XPNOTOV oTa Tpia cuoTHpaTa Ba siva

‘ 60 ‘
| H dieicdvon tov kabe svotipatog oty vedyn aot 0
a) C=24,GOS=0.01 siva, QVTICTOT( wn K1 neproym Ba
Amo tov IMivaka 3.2 — 4 = 15.3 erlang — N, = 153 yprjoteg avi 5 61200 o
e | 73000000 7
[Na apOpd xoyeddv N, = 400, 0 cuvorikdg aplOpdg xpnotdv 010
ovompa A Oa givar 5, = 50600 =1.68%
, 3000000
N,,=N.xN,=400x 153 = 61200 ypnores. ' 48180
, r=————=161%
| 3000000

B) C=64,GOS=0.01 |

A6 tov ITivaka 3.2 — A = 50.6 erlang — N, = 506 xpijotes avé | | 1 SiicdvoT GAOV TOV CLETRETGY

KUWEAN.
[ aprBpo kuyedmv N, = 100, 0 suvolikog aplOpdg xpnotoyv o0 ol ar = 159980 =5.33%
ompo B Oa eivan BT ™ 3000000

N,y =N.xN,= 100 x 506 = 50600 ypriotes.

y) C =96, GOS = 0.0]

A6 tov Ilivaka 3.2 — 4 = 80.31 erlang — N, = 803 xpnoTes avd
KOWEAN.

INo aplOpo Kuyerdv N, = 60, o ouvolkog aplOpog APNOTOV g%
cvotpa I' Oa givat
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YTroAoyIONOG BaBuou egutTnPETNONG

MNapadeiypa 3.6

2uoThuaTta Kivntwy Kal NpoowtTikwy ETTiKoivwviwy



YTroAoyiouog abuou Ieﬁ§uﬁ1:rr|péﬂ£r\ng

S =

¢

I-I a p a’ 6 a I V IJ q 3 6 OTOTE O GUVOAIKOG APOHOG TOV KoyerdY N, STV TEpLoy eLvmpg. ‘
n ‘

mong 4, = 2000km’ fa ivor

3V3 g2 = 23.38km? |
2

N = As _ _2000“=86 KOWEAEG.
I PYET

(B) To cuvolxd @acua Y To cvomua eivar Bg = 28 MHz, 1o &‘l')p()g ;
Lawne kabs apgidpopov daviov W =400 kHz kot o O‘UV‘tg)VEG.nglg |
énuvdxpnmponoinm]gl( =7.0 apBpog RC t@v padiodiatlov gy |
KoyEAn Oa etvor |

B,

S —

:WXK_

c

{ 28000

=10 padrodiaviot / koyéh
400x7J € .

07OTE 0 GLVOMKOG aPOUAC TV SradAwmY xPiom Ce avé koyéy ba
eivar 10x8=80.

(v) ' €. = 80 xan GOS = 0.02, Ppiokovpe and tov IMivaxa 3.2, éu
A = 68.69 erlang/xuyéin.

(8) H pénom TPOSYEPOUEVN Kivnon Ba sivan
N.xA4=286x68.69 = 5907.34 erlang.
(z)H TPOGPEPOpE Kivnon avg,

CLVOlIKDHE ap1Bpde
o Bo. sivgy

v xPMo eivar A, =0.1 erlang, on6te 0
APNOTOV oy Hmopel va e&ummpetiicst 10 oV

N = §?Q7;34 _ ?
u 01 - 59073 xpoTEg ‘

(o

10 TUVOLIKGC UPOROS Srohhgyy eivan
Ny Cis

X C=86 x 80 = 6880 Sicvrol

OOTE HETIOTOC upl

T0 6UGTH Y, k()

SUHhoyy

Hog PNOThY, 101
MO ST, givey g
OT0 GUo TN, 61])@67’1 688

HTopel va eEummpeTndet ““: ‘
OS HE TOV apiOpo Twv Stadéo ™
0 xpriorec, ‘

—_— S e
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Erlang B table

No. of Traffic (A) in erlangs for P =
Trunks
0,1% 02% 05% 1% 12% 13% 15% 2% 3% 5% 7% 10% 15% 20% 30% 40% 50%

z

0,001 0,002 0,005 0,010 0,012 0,013 0,02 0,020 0,031 0,063 0,075 0,111 0,176 0,250 0,429 0,667 1,00
0,046 0,065 0,105 0,153 0,168 0,176 0,19 0,223 0,282 0,381 0,470 0,595 0,796 1,00 1,45 2,00 2,73
0,194 0,249 0,349 0,455 0,489 0,505 0,53 0,602 0,715 0,899 1,06 1,27 160 193 263 348 4,59
0,439 0,535 0,701 0,869 0,922 0,946 099 1,09 126 152 1,75 205 250 295 389 502 6,50
0,762 0,900 1,13 136 143 146 152 166 188 222 250 288 345 4,01 519 6,60 8,44
1,15 133 1,62 191 200 204 211 228 254 29 330 376 444 511 651 819 104
1,68 180 2,16 250 260 265 273 294 325 3,74 414 467 546 623 7,86 980 124
205 231 273 313 325 330 340 363 399 454 500 560 650 737 921 114 143
256 285 333 378 392 398 408 434 475 537 588 655 755 852 106 13,0 16,3
10 309 343 39 446 461 468 480 508 553 622 6,78 751 862 968 120 14,7 183
11 365 4,02 461 516 532 540 553 584 633 708 769 849 969 109 133 163 20,3
12 423 464 528 588 6,05 614 627 661 714 795 861 947 108 120 14,7 180 222
13 483 527 59 661 680 689 703 740 797 883 954 105 11,9 132 16,1 196 24,2
14 545 592 666 735 75 765 781 820 880 973 105 11,5 130 144 175 212 26,2
15 6,08 658 738 811 833 843 859 9,01 965 106 114 125 141 156 18,9 229 282
16 6,72 726 810 888 911 921 939 983 105 115 124 135 152 168 20,3 245 302
17 738 795 883 965 989 10,0 10,19 10,7 114 125 134 145 163 180 21,7 26,2 322
18 8,05 864 958 104 10,7 108 11,00 11,5 122 134 143 155 174 192 231 27,8 3472
19 872 93 103 112 11,56 116 11,82 123 131 143 153 166 185 204 245 295 36,2
20 941 101 11,1 12,0 123 124 1265 132 140 152 163 176 196 216 259 312 382

O©CO~NOOOOPSWN -

70 49,2 51,0 53,7 56,1 568 572 57,73 591 613 647 675 713 773 833 969 1143 138,1
71 50,1 518 546 57,0 57,8 581 5867 601 623 657 685 724 784 846 984 1159 1401
72 50,9 52,7 555 580 587 590 5961 610 632 667 696 735 796 858 998 1176 1421
73 51,8 536 564 589 5696 600 6055 620 642 67,7 706 746 808 870 1012 119,3 1441
74 52,7 545 573 598 606 609 6149 629 652 687 717 756 819 883 102,77 120,9 1461
75 53,5 553 582 60,7 615 618 6243 639 662 69,7 727 767 831 895 1041 122,6 148,0
76 544 56,2 591 617 624 628 6337 649 672 708 738 778 842 908 1055 124,3 150,0
77 55,2 571 600 626 634 637 6432 658 681 718 748 789 854 920 106,99 1259 152,0
78 56,1 58,0 609 635 643 64,7 652 668 691 728 759 800 866 933 1084 127,6 154,0
79 56,9 588 618 644 652 656 6620 6 701 738 76,9 81,1 87,7 945 109,8 1293 156,0
80 57,8 59,7 62,7 654 662 665 67,15 711 748 780 822 889 957 111,2 130,9 158,0
81 58,7 606 636 663 671 675 6809 696 721 758 790 833 901 970 1126 1326 160,0
82 595 615 645 672 680 684 6904 706 730 769 801 844 912 982 1141 1343 162,0
83 604 624 654 682 690 694 6999 716 740 779 811 855 924 995 1155 1359 164,0
84 61,3 632 66,3 691 699 703 7093 725 750 789 822 866 936 100,7 1169 137,6 166,0
85 621 641 672 700 709 712 7188 735 760 799 832 87,7 94,7 1020 1183 139,3 168,0
86 63,0 650 681 709 718 722 7283 745 770 809 843 888 959 1032 119,8 140,9 170,0
87 639 659 690 719 727 731 7378 754 780 820 853 899 971 1045 121,2 1426 172,0
88 64,7 66,8 699 728 737 741 7473 764 789 830 864 910 982 1057 122,6 144,3 174,0
89 656 67,7 708 73,7 746 750 7568 77,3 799 840 874 921 994 1069 124,0 1459 176,0
90 66,5 686 718 74,7 756 760 7663 783 809 850 885 93,1 100,6 108,2 1255 147,6 178,0
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