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Model je: B801y=b1%exp(-b2/(B801x+b3)) (BS.sta)
Zav.prom.:B801y Prubéh iteraci
Ztratova b1 b3

funkce
337.1875

b2

1 300.0000 100.0000 50.00000
e 1

2| 76.1559 281.1659 130.1520 44.52649

3| 66.2016 279.2998 127.4414 35.93706

4| 66.1967 279.1444 127.1813 35.92450

5| 66.1967 279.1457 127.1837 35.92597

Model je: BB01y=b1"exp(-b2/(BB01x+b3)) (B8.sta)

podminek minimalizace Zév.prom.:B801y Nalezené odhady
modelu A Hladina spolehlivosti:95.0% ( alfa =0.050)

- Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.

chyba | sv=71 Mez Mez

:lﬁ b1(279.14571 4.2461 ©65.7422 0.0000 270.6793 287.6121

| C — s;%lw b2[127.1837] 6.8380 18.5996 0.0000 113.5492 140.8182

Zadani nultého pFiblizeni b3 | 359260 43635 82332 00000 272253 446266

odhadovanych parametru _Fost |

Model je: BE8Oly=bl*axp(-b2/(BSOlx+b3))
Zavizla promérnd: BEOly
Zteét. funkce: neim. Etverce

Kone¢. hodn : 438199725193
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Model je: B301y=b1"exp(-b2/(BBO1x+b3)) (B3 sta)

i ANOVA Zév.prom..B301y

; 1 2 3 4 5
|Efekt Soucet ctverch| SV | Prlmémy ctverec | F-hodnota | p-hodnota
|Regrese 1983766.14201 3.0000 £61265.3807 10714.0944  0,0000
|Rezidua 4382 71.00000 61.7

| Celkem 1983148 74.00000

| Opraveny soucet 324195 73.00000

Reiresevs. Oiravenl' soucet 1983766 3.00000 6612654 14890 000




Model je: B801y=b1"exp(-b2/(BE01x+b3)) (BB.sta) Model je: B801y=b1"exp(-b2/(BB01x+b3)) (B8.sta)
lavpmmB&My Zév_pmm_:m‘]y
Pozorov. | Piedpovédi | Rezidua Pozorov. Pre
1 [ 216600 2928 -13128 32 148.2272 -8.4172
2 | 227500 29728 0228 33| 1532200 156.1458 -2.9258
3 | 223000 2978 06728 2 -
4 | 312500 263969 4.8531 Rezidua I:e statlstlckeanalyze
5 | 447900 381752 66148 36| 1741800 169.1633 5.0167
6 | 405500 393632 1.1868 37| 1730000  169.1633
7 | 502500 48799 1.4504 38| 1735400  169.4960
8 | 46.8800 48.79% -191% 39| 1788600  171.1305
9 | 520000 568528 -4.8228 40| 1776800  171.4517
10| 63.4700 635343 -0.0643 41] 1737300  172.0886
11| 61.1300 635343 -2.4043 42| 1599800 1736491
12| 81.0000  74.1345 68655 43| 161.2900 1736491
13| 730000  75.1556 -20856 44| 187.0700  175.1658
14| 790000 781754 09146 45| 176.1300  177.7911
15| 79.5100 79.1675 03425 46| 1834000  181.0960
16| 653100 79.1675 -13.8575 47| 186.2600 1856748
17| 719000 859099 -14.0099 48| 1896600  187.8101
18| 86.1000 886920 -25920 49| 1867000  191.3781
19| 94.6000 886920 59080 50| 186.8000  192.2276
20| 925000 949385 -24335 51 195.1000 1936758
21 | 105.0000 975130 7.4870 52| 216.4100 1946814
22| 101.7000 1024836 -0.7836 53| 2032300 1986616 4.
23| 1029000 1024836 0.4164 54| 1883800  200.2561 -11.
[24] 1100000  107.2254 27746 85| 189.7000  201.4537 -11.
25| 1043000  107.9941 -36941 56| 1953100  201.9561
26| 1349000 1266477 82523 57| 2026300  204.8399
27| 1306800 1365815 59015 58| 2248200  207.6610
28| 1405800 1365815 39985 59| 2080300  213.9234
20| 1553000  139.2763 16.0237 60| 2125000  217.9485
30| 1522000  139.2763 129237 B1| 2147400 2197814
31| 1421500 1453671 -3.2171 62| 2033000  221.4149 -
32| 1398100  148.2272 -8.4172 63| 209.7000  223.4005 -13.
33| 1532200  156.1458 -2.9258 B4 2339000  225.0092
[34] 1457200 159.7691 -14.0491 85| 2242000  226.1365
35| 161.1000  160.9314 0.1636 66| 2347000  227.8904
36| 174.1800  169.1633  5.0167 67| 231.0000  230.0792
37| 1730000  169.1633 38367 68| 2443000 2317763
38| 1735400  169.4960 4.0440 69| 2424000 2351159
39| 1788600 1711305 7.7295 70| 230.7700,  236.0751
40| 1776800 1714517 62283 71| 2425700 237.7284
41| 1737300 1720886 16414 72| 2321200 2383000
42| 1599800 1736491 -13.6691 73| 2420000  239.8347
43| 161.2900 1736491 -12.3591 74| 2467000 242.2029
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Model je: B801ay=b1-(b2/(B801x+b3)) (B8.sta)

Zav.prom.:B801ay Nalezené odhady
Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=71 Mez Mez

b1| 563721 00181 3107856 00000 56011 56734

b2 |130.1852] 5.3850 24.1755 0.0000 119.4478 140.9226
b3| 374965 22205 16.8304 00000 33.0689 41.9241

Model: B801y=b1exp(-b2/(BB01x+b3))
Y=(279.146) exp(-(127.184)/(x+(35.926)))
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Model je: BS8Olay=bl-(bZ2/(B80lx+b3))

Z2avisla proménna: B801ay Nezévislé proménné : 1
2trét. funkce: nejm, ctverce

Konet. hodn.: 26969243

Podil rozptylu vysvétieny modelem : 99056347 R =99526553
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Zéklad | Detaind vsledky | Rezidua | Prebled |

Souhm Ochadyparametd | Okénka nabidky véech
: forem vysledku outputu :
Predpovédi, rezidua, atd. Moznostiv
I (odhady, rezidua, iterace, Ll
Histore Resact | ANOVA, grafy a detaily). 2§ anaisk
Analza rozptyu | B2 Prokoz 20 funkee & pozor, hodn. |

[%} ProloZ 30 funkce & pozor, hodn I

=b1- +
Model je: B301ay=b1-(b2/(B801x+b3)) (B8.s1a) ?;d:,lo’,en B;‘%.‘f’{”‘ (2/ER01x+57)) (59 t4)
Zév.prom.-B801ay P [ Pre di | Rezidua
Ztrdtovs| bl J b2 I b3 1 [3075467]  3.157341 -0.081874
funkce 2 [3.124565  3.157341 -0.032776
RIS 10200 100000](0.100 a 3 | 3104587  3.157341 -0.052754
2 [ 767753 5512867 82298 7160 & 5402015 3291397 0.150623
3 | 561747 5059527 230.122 -104818 5 | 3601985 3649558 0.152427
4 | 535720 4846352 1195912 41023 6 | 37026% 3679450 0023086
5 | 534386 4693125 1198.242 36397 Bl 3017011 3650691 0.05750
S| 5.34268: 4.9019561 1202.400] 27091 B | 3847591 3889691 -0.042099
;_ 232332 4.909038 | 1203.266 f;gg 9 | 3951820 4.039792 -0.087972
= o b4 .
5 | 533¢ Prubéh iteraci socc MMLT| ¢ 11me 4 14ne 0 v
10| 531062 sucoudr 120 219 6755 - -
11| 530796 5134832 1207854 2543 Rezidua ke statistické analyze
12| 5.03468 5342458 1207.795 1941 B oo 4 2o4508] 0015018
13| 4.91425 5439715 1207.780 1661 15| 4375883 4367082 0.008800
RN 461231 6,622029| 1207.777] 1150 16| 4.179145  4.367082 -0.187937
151 4.03097, 6.009507 1207.733 845 17| 4275276 4.448281 -0.173005
US| 315666, 6.3280201 1207.392 570 18] 4.455509  4.479988 0024478
17| 2.98753 6.831202 1205.667 356 19| 4549657  4.479988 0.069670
18| 237962 6879099 1167.226 375 Ol 255705 4 567778] 0.020568
58233590, 6.609629| 1089.741 359 21| 4653960 4574459 0.079502
20| 223823 6686591 934892 318 53| 4622007 4624084 0.000056
21| 201229 6.417415 625358 231 53| 4633758 4624084 0.009674
22| 184659 5344213 563848 200 PRl 2 700400 4 6550611 0.051200
Sl 1636636200712, 440247 160 25| 4647271 4676424 -0.029153
24| 131507 5894921 217.937 81 55| 4904534 4636069 0.068465
I 1.1069115572101] ©61.962 16 27| 4872752 4911946 -0.039194
EEl}_0.55912; 5.600800 115.673 31 28| 4945777 4911946 0.033831
Sl 0.51962|5.635065| 129.016 37 29| 5045359 4.931601 0.113757
28| 051951 5637207 130.176 37 0| 5025195 4931601 0.093594
B U.5195115.6372260 130165 3 31| 4956883  4.974694 -0.017811




Model: B801ay=b1-(b2/(B801x+b3))
y=(5 63723)-((130.185)/(x+(37 4965)))
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Model: C802ay=exp(b1-(b2AC802ax+b3}))
yexp((16.2886)-((3816.43M(x+(227.02))))
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Uloha C8.03 Z&vislost moldrni tepelné Uloha C8.04 Parametry Antoineovy rovnice
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Zadanimodelu Zadani modelu it
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Uloha C8.05 Z&vislost molarni tepelné
kapacity kyseliny dusi¢né na teploté
Uloha C8.05 Zavislost moldrni tepelné kapacity kyseliny dusicné na teploté Zavislost
molami tepelné kapacity y [J. K. mol”] na teploté x [K] je ddna
.V‘ﬁl’p:x'pr"'x_;'

Urlete odhady B,, B, B; a B, pro plynnou fazi kyseliny dusiéné z pfesnych ¢ ~ —
a z experimentilnich, tzn. zaSuménych dat, kdyZ velikost Sumu ¢ili nahodné chyby l l
je pfiblizn€ 0.001. Adamcova (1989) publikovala pro pfesna data odhady parametrd b,

.3,,] +

= 91.826, b, = 0.00627, b, = 1.76110, b, = -9480500. Jsou vade nalezené odhady / I‘:
spolehlivEjsi? Jak se posuzuje kvalita nalezenych odhadl parametrit? Jak posuzujete - -
kvalitu dosaZené tésnosti proloZeni?

OData: Teplota x [K], molarni tepelna kapacita y [J. K™'. mol”].

1. &ast: simulovand data bez Sumu:

SIAHSH[A( [PS 1* - Model je: C805ay= hlv(h?’(&ﬂﬁax) »(b3’(805ax'(805ax)4(b
= 3 EMWWM&RMMMQ&N&*MWM@MW
330 8.755896 “D SEN GR| % BB o | M pidstdosestu -+ pidst doprotoions - 45 | @ R2

[ Ao zu|EEES A-2-O-R| %7 |[=n

1200 118.1247

ars1* - "
2. &ast: data s ndhodnou chybou okolo 0.001: 5-£3 Nelinesmi odhad (List2) Model je: CB05ay=b1+(b2"C805ax) + (b3"CB05ax"CB05ax) + (b4/(C8 (List2)
S . o sledki) nelnestr Zav.prom.:C805ay
—— ; Varovani. d y vysledek, hodnoty mohou byt chybné!
330 8.755874 {553 Model: CB03y=b1+{ 2 -
: 5 & Model: CB03y=b1+( Odhad |Smérod. t-hodn. Urovefip | Dol sp. | Hor. sp.
. 553 Nelnedmi odhad (List2) chyba |sv=26 Mez Mez
S e = : 55 53 Diskog vysledkd neinesrr |01 9200000083  0.00 0.00 R %2
‘m aaBe0 . a: ‘un\tnuuc*sv‘- BN A Nalelenymodel ] @Model:c&)&y-bh Q; 0’ 0.000000 0.00 0.00 0 0
Model: C805ay=b1-+b2°C805ax) + (b3°C805ax"C805ax) + (b4ACE05 {5 Model: CB0Say=b1+ 0/0000000, 0.00 000 1 0
¥=(91.8259)+(.00627)"x) + ((.176€-4)"x"x) + ((-9481€3M(x"x)) F -9480493 4.874951 0.00 0.00 -9480503  -9480483
150
92021222324252627282930 STATISTICA C2 [PS 1* - Model je: (805ay =b1 +(b2*(805ax) + (b3*C805ax*(805ax) + (b4/(C8 (List2)]
A 1011W B sowbor Upeavy Zobrazt Violt Eomit Statitka Grafy Méstroje Data Pracowisel Ono Népoyida
8182 DS BB SRS BB o | M i - oo oot -85 | QN[
8% [l ~l[w=]|B zu i | 8 8| =
" D e sl e Model je: CO05ay=b1+(b2"CO05ax) + (63" CB05ax"CBU5ax) + (BA/CE (List2)
3 [T T E— 2 = £3 o g r Zav.prom..C805ay
§ promp: =] @""’”"w‘"“"’: cm,_“""":,,(. Zudtovs | bi [7 ’ b3 b4
-50 — Model: C803y=b1+(1 §—— '"""“ !
| —— & ,_,Ne.,‘?i,,wm,'; 3= (1975951 01000 0 700000 0.100000
i | = S e 5 3 Dislog vysledkd nelnedrr | 2. 234 -636618 0.304836 -0.000132
-100 00 s < || e et & Model: CB0Say=b1+ |3 _| 233 -63.4135 0.304478 -0.000132
= S &5 Model: Ca0Say=b1+ |4 231 -62.2237 0.302055 -0.000131
g0 ooy | S T P b U TR e Model je: C80Say=b |5 | 228 -59.8732 0.297542 -0.000128
| EETELSEATE Y o Model je: C80Say=b |6 221 -553134 0.288787 -0.000124 -
= 3 Dislog odhadutSmodelu}7 | 20.8 -46.7260 0.272298 -0.000116 -
) Korelace (List2 775*< §g 182 -29.5512 0.239322 -0.000099
200 300 400 500 600 700 800 900 1000 1100 1200 13t B Krabicovy graf 6] 131 47983 0173359 -0.000066 -
C80Sax 10| 28 73.4973 0.041462  -0.000000 -
’ " f 11 | 0.0 91.8271 0.006268
ol - 12 0.0 918259 0.006270
) 8

s OUOS Lo n J ] e ] [RERSY B ]




LA STATISTICA Cz - [PS 1* - Model je: (805Say=b1 +(b2*(805ax) + (b3*C80Sax*C805ax) + (b4/(C8 (List2))

B sobor Gprawy Zobrast VB Fomit Satstia Gofy léstol Data Pracomigeit Qkno Nipoyida

DESED SR/ X RBS| o o | M s madoonon- 15| @R |

ES Awdds zjuE=za A-2-E-RE/ %4 =55 6| 4 =i rotms - 2
“yp51* e . ——
',-;‘ a‘_ i ;A;Gel - %:th(brmwﬁ(b?cﬂ)ﬁaxmax)t(ultw (Us®2)
e 13 3 7 5
 Jooviuere: (N0 Souteer]_ 50 |Pulmin e | oot .
69 il ohod (42 7324798] 400000 5311994 4017908E+14] 0000000
5 3 Disog vysledhi) neineder | REZidUA 0.0 26.00000 000
gwmay-bu Soucet m‘n,g ;mum
Modek: CBO0Say=bl+ souet 23%5. 00000
Modl = C80Ssy=b vs. soutet 224798 400000 5311994 7032808€+401 _0,000000

Model je: C805ay=b1+(b2*C805ax) + (b3*CB805ax™C805ax) + (b4/(C8 (List2)
Zav.prom.:C805ay

'Pozorov.  Pred

1 8.7559

2 215

3 | 346191

4 | 438215

5 | 51392

6 | 57.7449

7 | 631546

8 | 67.8349

9 | 719416

10| 755929

11| 78.8791 .
12| 81.8709 81.8709
13| B84.6236 84.6236
14| 87.1814 87.1814
15| 89.5799 89,5799
16| 91.8479 91.8479
17| o40088  94.0089
18| 960823  96.0823
19| 980845  98.0845
20 | 100.0288 100.0288
21 | 101.9266 101.9266
22 | 103.7876 103.7876
23| 1056199 1056199
24| 107.4305  107.4305
25| 109.2254  109.2254
26 111.0099  111.0099
27 | 112.7884 112.7884
28| 1145648 114.5648
29 | 116.3426 116.3426
30| 118.1247 118.1247

Polo-norméini p-graf rezidui
25
099
20
15 095
10 085
S
2
g 05 070
=
g 00 050
$ .05 030
3
-10 0.15
-1
g 005
-20 °
001
-25 4
-0.00004 -0.00002 000000 0.00002 000004
-0.00003 -0.00001 0.00001
Abs{Reziduum)

Predpovézené hodnoty versus rezidua

0.00004
000003 2
<
0.00002 2
2024 29
0.00001 27
3 y Bbm 9
] ° 5 6§ o
3 2 4 oo 10
& 0.00000 5 ° g 9o 18 55
@ 1 0 Qg ©
2 L 12 ° 30
© Y517 o
-0.00001 GRS T 28
© o
-0.00002
-0.00003 25
L]
-0.00004
-20 0 20 40 60 80 100 120 140
Predpov. hodnoty
Rozdéleni Cetnosti:
14
12
10
5 8
a
a 6
4
2 ’ -
Y ///, _ /%W/,ﬂ/
0.00 002 i 0.00002 0.00004
00003 0.00001 0.00001
Rezidua
Uloha C8.06 Parametry teplotni zavislosti
Ostwaldova absorpcniho koeficientu _
Hlate Gopy Ttet W temk Ruwds Gy Do Muswipit ew Mo u:.l-l‘uj
IO BABI @R H %+ T i s i+ | O |
_E'.'T“‘ raGRRPO M a2 A MEOIXEYAR BN RA.
-yt Model: C806y=exp(b1+{b2/C806x)+{b3*(Log10(C806x))))
E;‘f:_-}: : y=exp((-241.78)+{(12660.4)/x)+(79.9574)"(log10(x))))
i '2 Nalezeny model

260 280 300 320 340 360 380
[ V8 %
tem| B8 QUOC QN

| Q2 et of |5 ercuch howert | g ot 11| 1 vt Commre. . [T STATISTICA 2 . N o tited | [ LD e
[ viastni regrese (MNC): List2 2| [x

28 nastavens |
(X Qdhadovans funkce | somo |
Funkce: C80By=exp(b1+(b2/C806x)+(b3"(Log10(CBOBX)| [R] Moznosti vI

Zadani modelu P |

Qdhadovans funkce | :




Uloha C8.07 Parametry teplotni zavislosti Uloha C8.08 Odhad tfi parametri roz$ifeného

rozpustnosti sadrovce Debyeova-Hiickelova vztahu
0 ] 4 gl Xl i ~lglx
u»-w.-a--ua--u-.omm e ———y algle wawp-uwmq«mnmunw algl
anﬂom B oM \ ew. Osan 8l BYiacin Loew.
f-."-' Q’RﬁODlQ drx RMBUONEY RS 0NN . l_" = Q’IBOB-‘ drx v oNEY SRR BN aa.
Model: C807y=exp(b1+(b2/C807x)+(b3"(Log10(C807x)))) Modet C808ay=b1-(3'0.5115"sqrtiC808ax)(1+(0.3291°D2"sqrt(C8
y=exp((125.1541%(-6161,7)/x)#((-45.541) (log 10(x) ) ¥=(5.03359)-(3'0.5115°Sqri(x){ 1+(0.3291%(7.60041)"sqri(x))) + ((.068342)"X)
0.00030 v 492 =
Nalezeny model pa 3 LT ol Nalezeny model
Zaads e | 8 o
0.00028 518293“*3933 488 o | M geeia | |
T ol AR 2] 35 st =
0.00026 B 1| o — 1
i =
0.00024 2 oem |

Tiad casment |

u [ | e |
Futen O gt o0 TR o P! 0K

0.00022

C807y

3
)

0.00020

i
l;l
U

i

0.00018

0.00016

0.00014

280 300 320 340 360 30 35 40
C807x
D Mot I gl 95 T T g AT T [ oo
O NE
gl‘r_‘—']‘._.. —

i)

[ viastni regrese (MNC): List2 _?Ilj

Z4Kladni nastaveni |

X Odhadovan funkce | __Somo |
Funkce: C807y=exp(b1+(b2/CB07x)+(b3(Log0(CB07X) | [R] Moznosti v|

Zadanimodelu

st ¢ | ol

Oohadovansfunkee |
.. CBO7y=explb1+{b2/CB074)+(b3{Log1 0{CBO74) |

Uloha C8.09 Disociaéni konstanty a molarni Uloha C8.10 Disociaéni konstanty a molarni
absorpcni koef:c:enty castlc kyseliny HL absorpcm koef:c:enty castlc kyselmy H2L

i ’ i aa@eD 8 ux iibUO\B(.ﬂ 0 %% .

§ g s el Model: C809ay=(b1+b2*104(b3-C809ax))){ 1+107(b3-C80%ax))

Model: C810ay=(b3+{b4*10*{b1-C810ax)) #b5*10/(b1+b2-2°C810ax
y=((.077864)+(.713727)*10"((4.58476)-x)) A 1+10*((4.58476)-x))

y=((.366285)+(1.0671)*10%((9.83519)-x)) +{(.019719)*10%((9.83519)+7 58878)-2*
Nalezeny model XM 14{10%((9.83519)-x)) +( 10%((9.83519)+(7.58878)-2"X)))

ST9

15 Nalezeny model

C810ay

0.0

modhadované funkce: List2 : 21 x] Odhadované funkce:  Zadanimodelu

0K

Odhadovana funkce:  zadanimodelu 0K

C809ay=(b1+(b2*10"(b3-C
b3-Ct Uq: )

C810ay=(b3+(b4*10 "(b1-C810ax))
+b5*10° |t.1+t._"_' C810ax)))/(1+10°(b1-C8
10ax]) +#{107(b1+b2-2*C810ax)))

Stomo

C809ax)))/(1+10" (S

Stomo

(= TP f

DL 1||a')|b'+|b 1ot Co10)
3-C809ax]])/(1+10°

HB5 10 (b1462- 281 Dax/(1+(10°(61-CH
1u.3 ) +/1 ||“|t. +t./ (81 H., Il



Uloha C8.11 Odhad tii disociaénich konstant
sulfoazoxinu analyzou A-pH kfivky

ale)x
Bl b (oay Dtrat Wit ok Sewss Gy et Maconipi (v Moodt 7 algi|
[OBEDI @R X | 1 = | W e+ o i = % | M|
[Frmmoeri= 7o QBP0 @ @ Cr VPO dXEYOR BN A,
ane
Predpovézené hodnoty versus rezidua
0.012 -
2 L T T — alx]
== 8 = |
0010 : =
e
oidob & i S i =}
2 N 2| H
0.006 | Elwmeiie et
0.004 23
s e 18 13
>3 1
] 0.002 4 16 7 4 =
3 2% 20 12
0.000 97 10g =
2
-0.002 84 8
21
-0.004 5

Odhadovana funkee: 5, 4animodelu 0K
C811ay=(b4+b5*10"(b1-C811ax))
+b6*10"(b1+b2-2"C811 ax)}+{(b7*10" (b1 +b2 Stomo
+b3-3C811ax)))/(1+(10°(b1-C811ax))

, EF  Otevii

mn .as e

4 +{66*107(b1+b2-2*C811ax})+(b7
+b3-3*C811ax)))/(1+(107(b1-C811ax)) :
§|+(107(b1+b2-2°C811 ax]+{10°(b1+b2+b3-3

C811 ax)] B : : :

Uloha E8.01 Uroda ovoce v zavislosti na stafi
ovocnhého stromu

Zékladni visledky |
%l Qdhadovans funkce | stomo |
Zadanimodelu o Il & ¥|

Model je: EB01y=b1"(b2*EB01 x)

Model je: ES80ly=bl*(b2"ES801x)
Poéet odhadovanych parametrd: 2
Zerét. funkce : Mue

Z4visld proménnd: EB01y

Nezavislé proménné: ES01x

Celé pripady vynechéany u ChD

Polet platnych piipadd: 12 N_t_l
Zékladri vislecky | Detaini visledky | Prehied | M| o
Metoda odhadu:  |LevenbergMarquardt | Stomo I

Model je: ESOly=bl*(b2°ES0lx)

Zévisld proménnd: ESO1y Nezévislé proménné : 1
2rét. funkce: nejm. Ctverce

Konet. hodn.: 8.39838971

Podil rozptylu vysvétieny modelem : 93316931 R =96600689

——— Z&Klad | Detaini vislecky | Rezidua | Prehied |

B Souhm Ochadypyamets |
i Pf:dpovéd.red;fau |
] Historie Rerac |
@ Analjea rozpighs | B2 Prokoz 20 funkee & pozor. hodn |

[l Proloz 30 funkce & pozor. hodn I

Analyza environmentalnich,
potravinarskych a zemedélskych
dat dat

Ulohy E8.XX

v ucebnici

M. Meloun, J. Militky: Kompendium ...... , str. 800

Software STATISTICA

Model je: EB01y=b1*(b2*E801x) (E8)
Zav.prom.:EBD1y

Hladina spolehlivosti:95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | svy=10 Mez Mez

Nalezeny model

b1 |0.5050931 0.136641 3.69648 0.004132 0.200637 | 0.809549

b2 | 1.851631 0.110708 16.72541 0.000000 1.604959 2.098304

Model je: EB01y=b1*(b2*E801x) (EB)

Zav.prom.:EB01y

Ztratova| bl b2
funkce

20.14307]0.100000 0.100000
16.92185 1.612791 0.926540
16,8353 1.630933 0.930453 |
16.66322 1.666216 0.938005 §
16.32309 1.732998 0.952095 §
15,6492 1.852989 0.976781 |
1431266 2.070702 1.020059 |
1164534 2.428751 1.090256

FEEERERFEEFEErE

8.06446 2.690242 1.207013 Model je: EB01y=b1"(b2*EB01x) (EB)
6.55128 1.817298 1.329783 ) Zav.prom..EB01y
535230 1.509263 1.420038 | Pozorov. | Predpovédi | Rezidua
470068 0.877424 1575942 1 [ 2000001 173173 0.268%7
343541 0579977 1.759403 | 2 | 300000 173173 1.26827
2.90932 0.495954 1.853854 3 | 2.00000 3.20653 -1.20853
2:83800 0.505052 1.851623 4 | 1000000 10.99370 -0.99370
263600 0.505093 1.851631 § 5 | 500000 593731 093731
6 | 300000 320653 -0.20653
7 | 100000 173173 073173
B | 400000 320853 0.79347
9 | 700000 593731 1.06269
10| 600000 593731 0.06269
11| 300000 320853 -0.20653
12| 1200000 1099370 1.00630




Model: E801y=b1*(b2"E801x)

Uloha E8.02 Uroda ovoce v zavislosti na stafi
ovocného stromu

Zékladni visiedky | Zadanimodelu

B ]
I _ Somo |
Nuoemﬁv]

ser | = |

- EB02ay=1/(b1+(b2"EB02ax))

Model je: E802ay=1/(bl+(b2*ES02ax))
Poiet odhadovanych parametri: 2
Zerac. funkce : e

Zavisla proménna: ES02ay

Bl Qdnadovans funkce
Funkce: E802ap=1/{b1+(b2EB02ax))

Nezévislé proménné . EB02ax I
Celé piipady vynechany u ChD
Poiet platnych pfipadi: 4l

2Z4kladni visledky | Detaind vysiedky | Prehled | =

y:( 505093)* ((1 851 63)AX) Nalezeny model
s
i
6
E801x
e O | Ve R R T | e |

Definice =
Typ: |Funkce W

¥ Privodce funkcemi

Y = |y=(.50509276538507)((1.8516314740465) %)

<] Doseznamu | Sean funkei IL'

™ Pouzlt vipotty oviadate udslostl

Model je: E802ay=1/(bl+(b2*E802ax))

Zavislé proménnd: EB02ay Nezévislé proménné : 1
2trét. funkce: nejm. ctverce

Kone¢. hodn.: 6051 83662373

Podil rozptylu vysvétieny modelem : 85503722 R=92468223

Z8kiad | Detaini visledky | Rezidua | Prehled |

Rozsah X
Minimum: IDOdbOS.V 'I Hodnota: h E smnmmm I
M aximunm: Ipodle osy 'I Hodnota: |0 .
Csia E i Predpovédi, rezidua, atd. |
Rostieni:  [Nomani = i) Histoe ereci |
i i | B2 Prokos 20 funkce & pozor hod |
[6sv =1 Vi CVoavo € v [T ] L o] o) Exolc 4 Rokos ey
e (i Prolo 3D funkce & pozot. hodn |
Stk [[STAuibuty prokl 1. grafu [zménéno] ~I[] Moznostigratu... |
Model je: EB02ay=1/(b1+(b2*EB02ax)) (EB) ) Model: E802ay=1/(b1+(b2"E802ax))
Zév.prom.:EB02ay Nedezen mode y=1/((.004032)+((.103E-3)"x))
Varovani: degenerovany vysledek, hodnoty mohou byt chybné 180 T T T ;
1
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba |sv=39 Mez Mez 150
b1 [0.0040328 0.000387 0.00 0.00 0.003249 0.004814
b2 | 0.000103' 0.000000 0.00 0.00 0.000103 0.000103 ). [ M g TR v g S s
Model je. EB02ay=1/(b1 +(b2°EB02ax) € @3
P o= Zav.prom.:EBD2ay o~
Model je: EB02ay=1/(b1 +b2"E02ax)) (58) § [ R o
Zav.prom.:EB02ay T (17650001 1625592 14 0208 © 90 e T T T T
Ztratova| bl b2 2 (1550700  147.1530 11.9170 - :
funkce 3 | 122.4100  147.1530 -24.7430
1 [672.37801 0.10000 0.100000 4l 1292200, 1447248, 150000 60 TN 1 -, .. . AN .
2 [672.2188 -0.08474 0.093651 B | 1268100 1324033 55933
3 |671.8708 -0.36512 0.083604 7 | 117.2900  128.5398 -11.2498
el B | 133.4900 1248794 8.6106 :
4 [671.0803 -0.69420 0.070717 R B700l 123790815 1491 30 LT T T SRS e e
g_ga&e B 10| 110.0400  123.1419 -13.1019 - . ~ ~ ~
8368 -1. 11 1111500  121.4369 -10.2869
|Z554,1417 1. 12] 134.1200  118.7122. 15.4078 0 30 60 90 120 150 180
13| 99.9400  117.6506 -17.7106
B |660.0192 -1. 14| 1287000 1150914 13.6086
9 [653.1482 -1, 15| 152.1700  114.5902 37.5798
10 |645.4971 -1, 16| 100.3600  113.1123 -12.7523
11 |644 7612 -1. 17| 1233200 1126412 10,6788
— 18| 114.4400 111.6849 27551
1216446848 1. 19| 1312700 1107448 20.5252
13 [644.6615 -1. 20| 1151200  105.0222 10.0978
14 |644.6145 1. 21| 955200 1025767 -7.0567
o] 22| 94.9400 98.7378 -3.7978
15 |644.5180 - J 23| 1192800  98.3687 209113
16 (644.3146 -0.99425 0.048445 24| 936400 95.1759  -1.5359
17 |643.8599 -0.92084 25| 85.7300 915510 -5.8210 S
FTY S 26| 89.2600 89.9938 -0.7338
1816426974 -0.77401 27| 88.5500 896871 -1.1371 %
19 |1638.3126 -0.48035 0.023547 28| 76.3100 86.4535 -10.1435 o
20 [636.7303 -0.42163 0.020701 g ;g% gg»g 1-: ggg 8
21[631.8278 -0.30417 0. B %0.
== 31| 71.2800 72.2647 -0.9847
22 |581.4612 -0.06926 0.003626 32| 566100 70.9068 -14.2968
23 |475.0665 -0.01964 0. 33| 75.0900 707162 43738
24 1211.9750 -0.00189 0.000290 34 65.2600 68.6904 -3.4304
e 35| 64.4800 67.1182 26382
25 | 131.0602 36| 61.8400 £6.7821 -4.9421
26 | 79.1060 37| 65.1900 657803 -0.5903 : :
27| 77.7941 38| 57.1000 629599 -5.8599 -30 i i i i i i i
55 | 39| 526800 512333 1.4461
28 | 77.7936 0| 470100 SR 20 40 60 80 100 120 140 160 180
29| 77.7936 41| 442800 50.0692 -5.7892

Predpoveézené hodnoty



Uloha E8.03 Model vynosu urody cibule typu
WIS ve dvou lokalitach

Odhadovans funkce:  Zadanimodelu [ oK
E803ay=1/(b1+(b2"(E 803ax b3))l ~1 %m

Oteviit

‘EBO3ay=1/{b1+(b 2*(E83ahx“b3)))

<= <> - C

=

Oduzmpmﬂ'm&m mbom

S jména jsou v tds v
Pouit W nebo wadeck tj.: v3=b1™w1/3e+2
my H-G 14 Euler=2.71.. Tt
oosox:ploologzloolowshshhmm
Mw pravda=1. nepravda=0: e.g.:

z
Model je: ES803ay=1/(bl+(b2*(E803ax"b3))) n
Poéet odhadovanych p-zmcn’a: 3
Zerac. funkce : MNC

2avisla proménna: EB03ay

Nezdvislé proménné: EB803ax

Celé pEipady vynechény u ChD I

PoZet platnych pfipadi: 42 o il
Zékladhi vfslecky | Detain vsledky | Prehied | B
Metoda odhadue  [Levenberg-Marquardt | | Stomo I

Model je: EB03ay=1/(b1+(b2*(EB03ax*b3))) (ES)
Zav.prom..EB03ay

Hladina spolehlivosti:95.0% ( alfa=0.050) Nalezenymodel

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=39 Mez Mez

0.0027461 0.000497 5527074 0000002 0.001741) 0.003751

0.000033 0.000025 1.309306 0.198093 -0.000018 0.000084
1.199126 0.155897 7.691793 0.000000 0.883795 1514457

SR =

Model: E803ay=1/(b1+(b2*(E803ax"b3)))
y=1/((.002746)+((.329e-4)*(x*(1.19913))))
250

200

E803ay

120 160

E803ax

200

Model je: EBO3ay=1/(b1+(b2"(EB03ax*b3))) (EB)
Zav.prom..EB03ay

Ztratova b1 I b2 ]

funkce

882.3417'
837 5463
781.3357
667.9358
479.8917
416.0384
3706335
361.3014

Model je: EBO3ay=1/(b1+(b2"(EB03ax*b3))) (E
Zav.prom..EB03ay
Pozorov. Predpovédi

0.100000 0.100000
0.030938 0.055475
0.015598 0.040236 -0.058720
0.006688 0.028586 -0.121186
0.002209 0.020562 -0.178619
0.001281 0.012299 -0.178491
0.002237 0.008234 -0.102034
0.002368 0.007578 -0.075256
346.5867 0002318 0.006129 -0.027241
314.4064 0.001704 0.004350
2226865 -0.001076 0.003199
1855736 -0.001980 0.003055
137.9466 -0.003558 0.003040
116.1699 -0.005129 0.002356
1023869 -0.003513 0.001819
949746 -0.003128 0.001642
941986 -0.002952 0.001561
93.4873 -0.002603 0.001398
927685 -0.002420 0.001313
92.0534 -0.002063 0.001164
91.0036 -0.001725 0.001028
90.2089 -0.001582 0.000975
89.4770 -0.001302 0.000868
88.7088 -0.001137 0.000811
68.0299 -0.000821 0.000701
66.8460 -0.000532 0.000609
85.7247 -0.000265 0.000530
84.8704 -0.000152 0.000501
84.1723 0.000067 0.000440
83.3903 0.000194 0.000409
627884 0.000436 0.000349
81,6537 0.000648 0.000303
80.9795 0.000715 0.000290
80.4306 0.000846 0.000263
60.1020 0.001079 0.000218
791023 0.001306 0.000180
77.8256  0.001497 0.000152
77.2194 0.001697 0.000125
76.3172 0.001880 0.000103
755928 0.002052 0.000085
749804 0.002212 0.000070
74.4961 0.002361 0.000057
741411 0.002501 0.000047
739173 0.002632 0.000039
73.7594 0.002752 0.000032

BEEREE R e B E LR BB N R BN B b e m e e e

-

Uloha E8.04 Rastovy model ¢asové zavislosti
narostlé travy a cibule
Uloha E804a:

E804ay=b1/(1+(exp(b2-(b3*E804ax))))

Model je: E204ay=bl/ (1+ (exp(b2-(b3+E204ax))))
Pocdet cdhadovanych parametzl: 3

Ztrdz. funkce : mne

Zdvisld proménnd: ESCsay

Nezdvislé proménné: ES0sax

Celé pZfipady vynechdny u ChD

Rezidua

: i @
140 180
160
Predpoveézené hodnoty

100
120

20 60
40 80

Po&et plaznych pfipadd: s NLI
Zakladni visledky Detaini visledky | Prehled | [ RR
Metoda odhadu: [Levenbevg-Mumud E’ Stormo I
B moznosti ~
B Analsk
Maximaini poget Reraci' [0
Kritérium b 0 -
%l Pot hodn: | Razné b1 r. [ ok ]
K b2|5 . k Stomo I
b3[1 |
[~ Spolecna hod.
Model je: Z204ay=bl/ (1l+(exp(bZ-(b3*Z304ax)))) l

& proménnd: E204ay
2trét funkce: nem. &tverce
Kone&. hodn.: 8.06652204

Podi rozptyiu vysvétieny modelem

Nezévisié proménné : 1

99826668 R =.99913287

Zéklad Detai visledky | Rezidua | Prehled |

Souhn: Ochady parametis | phodnoty peo [os

i HWM atd. | o h r;;:m;& [550 E % NW'I
im Koyariance parametrd | B AnalSk
i} Korelace parame | 1 Protoz 20 funkee & pozorovini |

[[ Prolog 30 furkee & pozorovéni |




Model je: E804ay=b1/(1+{exp(b2-(b3*E804ax)))) (e8.sta) Model. E804ay=b1/(1+(exp(b2-(b3'EB04ax))))
Zév prom -E804ay = y=(72.4621)/(1+(exp((2 61808)-((.067359)"x))))

Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=6 Mez Mez
b1 | 7246210 17343 417820 00000 682184 767058
b2| 26181 00883 296537 00000 24020 28341

0.0674 00034 195450 00000 00589 0.0758

Model je: E804ay=b1/(1+{exp(b2-(b3*E804ax)))) (8 sta)
Zav.prom..E804ay
Pozorov. | Predpovédi | Rezidua
1 8930001 8.54798 0.38202
2| 10.80000 1143106 -
3] 1850000 1672770 _ ‘
4] 2233000 2353226 - _ v
5| 3935000 400391 0 P
6| 56.11000 5596330 . b1 |
7| 61.73000 6054652 45555 1 0000000821303 ' ' % 0 20 30 40 5 6 70 80 90
_§- 64 62000 64 53614 0838926 0821303 1000000 E804ax
9| 67.08000  67.91308 - [ | | I
Model je: E804ay=b1/{1+{exp{b2-(b3*E804ax)))) (e8 sta)
Zav.prom -E804ay e ,
Pozorov.| Predpovédi | Rezidua 10
1| 893000 8.54798 0.38202 = ;
2| 10.80000 11.43106 -0.63106 3 - s s
3| 18.59000 16.72770 1.86230 € oo =
4| 22 33000 2353226 -120226 e :
5| 39.35000 40.03961 -0.68961 . H 9
6| 56.11000 5596330 0.14670 10 4
7| 61.73000 6054652 1.18348 i
8| 64.62000 64.53614 0.08336
9| 67.08000 67.91308 -0.83308 2 10 20 30 20 50 80 70 80
Pfedpovézené hodnoty
Uloha E804b: Model je: E804by=b1/(1+{exp(b2-(b3*E804bx)))) (e8 sta)
; Zav.prom..E804by
Odhadovana funkce: oK I |__|Pozorov.| Piedpovédi | Rezidua
= (h3" = 41 _[_16.01000 159890
[EB04by=b1/01s{erplb2(bIECOMK ] een | 000 311618
R L R e e o frel . 3| 650800 594858
Odhadovana funkce: : e oo sz
: - : : - 5 | 1915500 1887851 ‘ ‘
" . " g A6 | 326.2000 297.0177 MModel jo E804by=h1/(1+(exp(b2-(b3'EB04bx)))) (8 sta)
"pl % i 5| 73 prom E804b
= + . m 47 | 386.8700  416.9638 - B Y
E804by b1 1[1 [e : b2 [b3 E804 ]]l] 8 | 5205300  522.9228 - I -035111 0543352
—..-.:........:........:........:...‘.‘..g.-..,L5900300 5993438 4 ggﬁg;;g;ggﬂegggg%agg
{10] 6519200 6467704
i Basten Sl ol |11 7249300 6735120
e 12| 699.5600  687.7807
Zdvisld proménnd: ES04by 1_3_ 689 9600 695.1704
) ) i 414 637.5600  698.9384
Nezdvislé proménné: ES04bx | 15| 717.4100 700.8445

Celé pZipady vynechdny u ChD

Model je: E804by=b1/{1+(exp(b2-(b3*E804bx)))) (e8 sta)

Fodet platnjch pfipadd: 13 .N_‘J i Za'VApfom ESMby
Z8kladhi visledky | Detaini vjsledky | Prehled | 0K 1 |Pozorov.| Piedpovédi | Rezidua
16.01001 15.9890
o T 2 T 330100 311618
B Motnostiv | 65.0800 59 4858
] 97.0200 109.3621 -
BB Analsk . 1915500  188.7851

326.2000  297.0177
386.8700  416.9638 -
520.5300 5229228
590.0300 599.3438
6519200  646.7704
7249300  673.5120
6995600  687.7807
689.9600  695.1704
637.5600  698.9334 -
717.4100 700.8445

Model je: E804by=b1/(1+({exp({b2-(b3*EB04bx)))) (e8.sta)
Zav.prom..E804by ,
Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp. :
chyba | sv=12 Mez Mez '
b1 (70277468 13.9204 504851 00000/ 6724445 733.1046
b2| 44498 03515 126589 00000/ 36839 52156
b3| 06896 00575 120002 00000 05644 08148 11

EERERFFL T

o




Model: E804by=b1/(1+(exp(b2-(b3*E804bx)))) i ~ A Avi H i H
s sy ssgydss Uloha E8.05 Model ¢asové zavislosti velikosti

800 okurek a obsahu vody ve fazolich

g 15 ]
Uloha E805a:

Odhadovan funkce: 0K I
E805ay=b1/(1+{exp(b2-{b3"E 805ax)) I

E8053y-b1/(1+(exp(b2 (b3" ansaxim

Ulodit jsko |
ZéKladni visiedky |
-100
0 2 4 6 8 10 12 14 16 Storno
L (X Odhadovans funkce |
80 Funkce: E805ay=b1/(1+(exp(b2-(b3*EB05ax)))) ﬂ MoinoaiE =
” 7 f | D v
2 8 ChD vynechéna
20 15 6 C*ﬁim
3 o " Nahradit
g il . g . .
& " : Sl . Model je: E805ay=b1/(1+{exp(b2-(b3*E805ax)))) (e8 sta)
-20 Zav.prom.:E805ay
z Hladina spolehlivosti:95.0% ( alfa =0.050)
-40 Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
& chyba sv=6 Mez Mez
=50 . b1| 66867 0.1317 5078628 00000 63646 70089
" b2 1.7451 01263 138175 00000, 14361 20542
100 0 100 200 300 400 s00 600 700 soo @b3| 07547 00558 135177 00000 06181 08913

Predpovézené hodnoty

g{odel je: EE%%ssawbw1+(exp(b2-(b3'E805axm) (eBsta) o5 G087y eAp(1 74814) L TSATIT )
av.prom.: ay
Pozorov.| Predpovédi | Rezidua

f1 12300001 0994062 0.235938
2| 15200000 1.810966 -0.290966
3] 2950000 2951168  -0.001168
4] 4340000 4192040 0.147960 .
45| 5260000 5224899 0035101 :
A6 5840000 5909426 -0069426
7| 6.210000  6.297306 -0.087306
8| 6500000 6596574 -0096574
9| 6.830000 6666602 0163398
3 0 2 4 5 8 10 12
Model je: E805ay=b1/{1+(exp(b2-(b3*E805ax)))) (e8.sta) 03 -
Zav.prom..E805ay .
b1 b2 | b3 ae 7 :
1.000000J -0.175829 -0.590734 .
-0.175829] 1.000000 0.796590 o -
-0.590734  0.796590 1.000000 . ! .
3 i
-0.2
03 %
04
0 1 2 3 4 5 6 7 8

Pfedpovézené hodnoty



Uloha E805b:

Odhadovana funkce: 0K
|E805by=b1/(1 +exp(b2(bFESOSHY))) =]

------------------------------------------

%
:

[E80Bby=b1711 +(explo2 G E 05K

(X Odhadovans funkce | Stomo
Funkce: E805ay=b1/(1+(exp(b2-(b3"EB05ax]))) B Moot ,I
Model je: E20Sby=bl/ (1+ (exp(b2-(b3+Z805bx)))
Folet cdhadovanych paramezzl: 3
Zezdt. Zunkce : Mng
Zdvisld proménnd: E80Sby
Nezdvislé proménné: ES0Sbx
Celé pZfipady vynechdny u ChD
Folet platnych pEipadd: 15 I yil
Zkiadni vsledky | Detaini visledky | Prehied | B
Metoda odhadu: ILevenbethuquad EI Stomo I
Wuoznowv|
B Analsk

Mcodel je: E805by=bl/ (1+ (exp(b2-(b3+E2805bx))))
Podet cdhadovanych paramezrd: 3

Ztzdc. funkce : ang

Zévisld proménnd: ES0Sby

Nezdvislé proménné: ES0Sbx

Celé pZipady vynechidny u ChD

Polet platnjych pZipadi: 15 _NLI
Z&Kladni visledky Detainfsiecky | Prebed | (0K
Metoda odhadu: [ Levenberg-Marquardt =] Stomo I
[B] Moznostiv
) AnalSk.
Masimalni pocet iterac: [0
Kritérium konvergence: |s
! Po& hodn: | 1.00000 pro viechny parametry
Model je: E805by=b1/(1+{exp(b2-(b3*EB05bx)))) (e8 sta)
Zav.prom.:E805by
Hladina spolehlivosti:95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp
chyba | sv=12 Mez Mez
b1 | 215089 04154| 517814 00000 206039 224139
b2 3.9573 02619 151122/ 00000 33868 45279
b3 0.6222 00446 139504 00000 05250 07194

Model je: E805by=b1/{1+({exp({b2-{b3*E805bx)))) (e8.sta)
Zav.prom.E805by

0.54689
0.99697
1.78592
3.10468
5.14331
7.94285
11.22137
14.41518
17.01458
18.83796
19.98771
20.66471
21.04737
21.25868
21.37386

0.753112
0.303028
0.114085
0.295317
0.156686
-0.842851
-0.621368
1.584819
-0.614583
-0.537957
0.912287
-0.164715
0.252625
-0.058679
-0.473860

1.90000
3.40000
5.30000
7.10000
10.60000
16.00000
16.40000
18.30000
20.90000
20.50000
21.30000
21.20000
20.90000

Model je: E805by=b1/{1+({exp(b2-(b3*E805bx)))) (e8.sta)
Zav.prom..E805by

b1 | b2 | b3
b1 1.000000! -0.430211 -0.599041
b2 | -0430211 1.000000 0.952985
-0.599041 0.952985 1.000000

Model E805by=b1/(1+(exp(b2-(b3"E805bX))))
y=(21.5080)/(1+(exp((3.95732)-(( 622185)°X))))

=0 0 2 4 5 8 10 12 14 16

E805bx
20
:
15
10 1
1 L d
L d
05
3 2 4 13
™ g .
o« .
00 12
L d
15
05 B o—30 1 »
L .
6
L d
10
15
-5 0 5 10 15 20 25

Predpovézené hodnoty



Uloha E8.06 Ristovy model délky kapustiaka Model je: E806y=b1-(b2"exp(-b3*E806x)) (e8.sta)

Zav_prom -E806y
Pozorov.| Predpovédi | Rezidua

- -

Ochechule bahenni v zavislosti na stari

@[ 7 800000 1817132 -0017132

L
Odhadované funkce: 0K 2 [ 850000 1872677 -0022677
E80By=b1-(b2*exp(-b3*E 806 i3 1.870000 1872677 -0.002677
| b2t ) E Stomo | 4 | 1770000 1.872677 -0.102677
P LA% i % ; 45 | 2020000  1.973110 0.046890
E8‘06Y“'b1'(b2 expé.b3 ESOGX)) 16 | 2270000 2.100448 0.169552
5 . " §7 | 2150000 2172069 -0.022069
Uloﬁtigko| ‘48 | 2 260000 2172069 0.087931
9 | 2350000 2289278 0.060722
_:J @za,,,zn,oﬂ ‘10| 2 470000 2337013 0 132987
‘11| 2 190000 2 358566 -0 168566
Zékladni vjsledks — ‘#1412 | 2260000 2378710 -0.118710
| =[Ok {'13 2.400000 2397537 0.002463
14 | 2390000 2 397537 -0.007537
Sl Qdhadovans furkce | ‘_sﬂ__' ‘[15| 2410000 2415133 -0.005133
Funkce: ES806u=b1-(b2*exol-b3*E806x) & Mo = 416 | 2500000 2474739 0.025261

17 | 2.320000 2474739 -0.154739
18 | 2.430000 2.499014 -0.069014
19| 2.470000 2499014 -0.029014
20| 2.560000 2.529794 0.030206
21| 2.650000 2547105 0.102895
2.470000 2547105 -0.077105
23| 2.640000 2.562227| 0.077773
24| 2.560000 2.569055 -0.009055
25| 2.700000 2.620264 0.079736
26| 2.720000 2647392 0.072608
27 | 2.570000 2652917 -0.082917

b1 [0 [ox ] 9i|l&y
Swmol ~hD vynechéna

b2 |1
B3[1  Celé piipady
[P ed i Naha
Model je: E806y=b1-(b2*exp(-b3*EB06x)) (8 sta)
Zav.prom.-E806y
Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=24 Mez Mez
b1| 266678 00580 459913 00000 25470 27863
b2| 09725 00647 150324 000000 08390 1.1061
b3| 01352 00255 52943 00000 00825 01880

P T T T o o pe—

Model je: E806y=b1-{(b2*exp(-b3*E806x)) (e8.sta)
Zav.prom.E806y

b1 b2 | b3
1.0000000 0460419 -0877973
0460419 1.000000 -0.094996
-0.877973 -0.094996 1.000000

- e e w s

i Model: E806y=b1-(b2"exp(-b3*E806x))
y=(2.66665)-((.972538)"exp(-(.135239)"x))
28

= ¥ | Analyza matematickych model(
a fyzikalnich dat

Ulohy S8.XX

| v ucebnici

. M. Meloun, J. Militky: Kompendium ...... , str. 810

h Software STATISTICA

*

0.1 8 *
3 P
5 L
-
16 20
. 16 %
3
b=} 3 5 24
~ 00 - a
7 .
& . 2 4 1.9
18
922 | oy
4 .
0.1 .

17 18 19 20 21 22 23 24 25 26 27 28
Pfedpovézené hodnoty



Uloha S8.01 Hlez'iam adekvam'tha emp:r:ckel?o_modelu p'ro’predlozena’lllerarm data Model je: 8801y=P1 +(P2‘exp(-P3'3801 X)) (88 sta)
Rozhodnéte, ktery z predloZzenych modelt nejlépe odpovida predloZzenym datim: 73 3801
Model A: y=B1 + B exp[—[33 x]. av.prom.. Yy "
. Hladina spolehlivosti:95.0% ( alfa =0.050)
: = +
Mouel B y =B +B x> Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
—— o i B, chyba | sv=8 Mez Mez
1+B,x P1 1.1481 0.0077/149.0331/ 0.0000, 1.1304  1.1659
Vysvétlete postup hledani lokéalniho a globalniho minima derivaénimi metodami P2 0.6580 0.0125 52.7906 0.0000 0.6293 0.6868
minimalizace i¢elové funkce metodou nejmensich ¢tverci. P3 0.3050 00151 202431 0.0000 0.2703 0.3397
OData: Hodnoty nezavisle x a zavisle proménné y:
X y Model je: S801y=P1+{P2"exp(-P3"S801x)) (S8 sta)
| .64 ﬁ Zav prom..S801y
' Pozorov. | i | Rezidua
16400000 1633159 0006841
2 [ 1500000 1505652 -0.005652
3 | 1.400000  1.411664 -0.011664
Viastni regrese (MNC): SB.5ta 14 | 1340000 1.342384 -0.002384
| 1300000 1291315 0.008685
Zaklad vjsledky | 6 | 1.260000  1.253672 0.006328
Model je: S801y=Pl+(P2*expi-P3+5801x)) 7| 1.230000  1.225924 0.004076
%l Ddhadovans furkee | :oé:t ocdhadovanjch pm-‘ém“ﬁ: 3 8| 1210000 1205470 0.004530
trdc. funkes : 1190000  1.190393 -0.000393
Funkoe: S801y=P1+{P2exp( PISE01)) 2évislé proménnd: S801y 10| 1180000 1179280 0.000720
11| 1.160000  1.171088 -0.011088
Nezdvislé proménné: S801x
Celé pipad chi cnp Model: S801y=P1+(P2"exp(-P3"S801x))
e s y=(1.14812)+((.658021)"exp(-(.305001)"x)
Ddhadovand furkee: Podet platnjch pfipadi: 11 19
= Zakladi visledky Detalni vjsiedky | Prehied | B *
Metoda odhadhe | Gauss-Newtonova = St
Me 17
= jo L
- B¢
:—im 'm:m_-l:—/ :vz) ] dméinl potet Rerac: IW 16 \
froménné & siem reto jménem; )
Viecnos e odns s ureary, 11 vimy Kok konwesgence: [6 >
ooy e S Bt hodn: _| 1,000 pro viechny parametry g1
Furkor: . abe. s 008 €0 19 Jog2 910 306 g Lo P ® N
Logické cpaddtory:  pravdasl. nepEvds=d. 89 .
Piikisg 1. Poruchssexp(t-b1"Pevrost) L 14 L 2
Pikiad 2: oxza Ve Ly
e pocittnibodnoty 2 ST
13
] 2 [Tox ]
P21 8 som | 12
P3I o
—— l Spoleéna hod.
4 I'_ 1.1
2 0 2 4 6 8 10 12
_l S801x
0.010 5 Uloha $8.02 Odhady parametrii zadaného regresniho modelu
L] Naleznéte nejlepsi odhady ¢tyf parametra f,, B,, B, a p, nelinedrniho regresniho modelu
°
L ] _ B| x| ln(B‘/xz)
0.005 ° = %—
L ] X3
+ ﬁ‘
il . pro dana data. Vy¢islete i intervalové odhady parametri. Diskujte spolehlivost odhadi
5 L4 a pusobeni vlivnych bodii na tyto odhady. Jak souvisi vychyleni odhadii parametri s
2 ° nelinearitou regresniho modelu?
N
& OData: Hodnoty nezavisle proménnych x, , x, , x; a zivisle proménné y:
-0.005 ° X Xy X; y
| 0.10 0.10 0.81028
-0.010 75 1 0.10 22.838001
o ° QR TAT A CE S
| Sober wprmt Zobam VR Fomit Satsthy Dwamnng Gy Nistow Quta Qo Nigorids
DEEM SR L DR o | $h Pidotdoseltu = et o prokokoks » Pidet do s Word = 4
-0.015 [ e Avss sy Exa@ A2 B @ | 84 » i3 fronters - prputy - B
1.1 12 13 14 15 16 VT 18,2 wpomb dwapotun. mhosont.. | 2500 ci Ld 2t 3| 0.
1.7
4|8 o [ 2 8 9. | 10 n L T T I
so0tx my sam smamm SO2y | SEO3! | SH032|SA0G:|  S0Gy | SAOAxi|SB04x2 Sdy SHO6x SHOy
° 1 01 08108 75 3 75 0000773501 105 141 1305 10 048
2 ‘5 xu m 01 8108 68 15 68 0004272 117 427 19 12 044
16 3 14 15 01 o1 218 ® 9 B @11 106 42 27 1 045
4 13 5 01 01 50514 6 2% 16 5851 1 &5 261 16 042
& 5 5 13 75 01 01 6771 S 48 B 9483 104 423 248 18 042
"~ 8 s 12 1 01 1 0eW3 5 5 5  000113% 113 714 361 2 02
15 ° 2l 7 13 0 01 1 683 6 & 6 1208 102 70 348 2 0413
> 8] 8 121 15 01 1 1035 &4 122 & 010767 102 117 495 24 049
£ o) o 119 5 01 1 3u7 9 2»® @ 040% 1 115 4B % 045
3 0| 0 118 5 01 1 568 B/ U 0B 0805 106 112 463 2 041
£ 1" 11 118 1 1 01 03081 X 0 @ 061N 104 114 485 0 04
2 14 ° 12 0 1 01 30651 20 6 B N92 1R W6 318 B 034
s 13 5 1 01 4%m 16 2 16 440 143 W6 35 40 0N
g " 5 1 o1 1825 13 ® 13 144.48
N L ] 15 75 1 01 288 72 7T T2 00078817
o 1 8 7 8 000
13 L] 17 8 34 B4 000003BES
18 W0 15 100 0000095717
L 19) 81 13 81 0000047435
° 2 63 " &3 243%
Y 21
12 ® =
o I
L
2
b3
1.1 =]
1.1 12 13 1.4 15 16 1.7 Z
Predpovézené hodnoty 1al -




B STATISTICA C2 - S8
|| Soubor Upravikt Zobeazk VioBt Formét [Sstistiy Dataminng Grafy Néstroje Data Okno Népoyida ]
jDSﬂ‘Q Q[&[Xhﬂ(" Db, Cule2 b peotokohs ~ Pidat do M Word + !:.’310\?.1

|| [l ][0 ] | uawmm 0-[Q | 42 MRS |8 =2
|6 P4 vypottens dets grafu f.iy\;a&m B |80 8 | 5 EElEE] -l
Lk Neparametrick statistiks

g..

2 3 [ ProMégéni rozddleni
S801y | S802x M rosident & srmtace

11

samo sama bbb

164
15

14

T ‘
O D NO e W -

—“DWONOOa WL

10
"

12
13

[ Viastni regrese (MNC): 8 )

Zékladed visledky |
Bl Qdhadovans furkee |

2l-1x|

Funkce: 5802y={b1°5802x1 (loglb2/SBI22JMExpib3"

R 0dhadovana funkce: S8 B I 012 neline drniho mao

Odhadovans funkce:

~

E o
& Ve

2| B Zo

funkoe: ‘= wyemz; napi.:
Platné operitory: ¢ MmNy e e ©
Odkaz na prominné &islem nebo jménem.  t): v3=b1"v4 nebo
VEechna nezndmd jména jsou

mmmmm-
Konstanty: P34, Bulers2.71...

1) v3sb1"vies2
1) V3= Buler"v3

Jsou i

Funkoe: m-uhmmbgwmon.nmm
Mw MIWM g
Lev&"(08S-PRE

mu-n WIWWIW LeVBha"abs(085-

Sek u-‘"‘:lﬂ'l nepmensich Ttvercl: S6

Nodel je: S802y=(b1°5802x1%(log(b2/3802x2)))/ (Rxp (b3°5802x3) b4}
Polet odhadovanych paramet:zd. 4

Ztrke, funkce :

Zévislé prowéend: SS02y

Nezdvislé prowirnd  SB02d  SB022  S802O

Celéd piipady vynechdny u ChD

Podec platnjch piipadd: 15

Zibladni vjsiedy | Detai vislacky | Piebied |
Metod odhadic

ik

Lovonberg Maquardt h<

DA Modnostis

Bl Anask

Uloha $8.04 Susici koeficient v zdvislosti na tloustce kie a rychlosti susiciho vzduchu
Sleduje se prubéeh suseni tak, Ze se v case méfi tloust'ka kuze x, a rychlost proudiciho

susiciho vzduchu x, a susici koeficient

v se pocitd. Cilem je ur¢it hodnotu susiciho

koeficientu y v zavislosti na tloustce vysuSované kuze x, a rychlosti proudiciho susiciho

vzduchu x, dle modelu y = ﬂl xzﬁz/xl s neznamymi parametry f, a f,. VySetiete

regresni triplet a naleznéte nejlepsi odhady parametrii B, a p, zadaného nelinedrniho
regresniho modelu pro nasledujici soubor dat. Vyislete i intervalové odhady parametri.
Diskutujte spolehlivost odhadu a pasobeni vlivnych bodi na tyto odhady. Jak se provadi
analyza vlivnych bodi?

OData: Tloustka kize x, [mm), rychlost suSiciho vzduchu x, [kg/(m’. min)}, susici koeficient y:

X, X, ¥
1.05 14.1 1.305
1.43 99.6 3.55

Model je: S804y=(b1*SB04x2)*{b2/S804x1) (S8)
Zav.prom.: S804y
Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=11 Mez Mez
b1 [0.1122211 0.025019 4.485434| 0.000923 0.057154 0.167287
b2 | 0.624907 | 0.069212| 9.028854 0.000002 0.472572 0.777242
Model je: SB04y=(b1"S804x2)*(b2/S804x1) (S8)
Zav.prom.: S804y
Pozorov. Predpovédi | Rezidua
1 (13050001 1.314039 -0.009039
2 | 1000000  2.309197 -0.409197
3 | 2710000  2.494288 0.215712
4 | 2610000 2654454 -0.044454
5 | 2480000  2.549398 -0.069398
6 | 3610000  3.160812 0.449188
7 | 3.480000  3.535327 -0.055327
8 | 4950000  4.842897 0.107103
9 | 4380000  4.944564 -0.564564
10| 4630000  4.447029 0.182971
11| 4650000  4.625425 0.024575
12| 3. 3.135417 0.044583
13 2871565 0.678435

I vysledky: S8 J: X
eS|

Mode

Zhvis
2rét, funkce: neim_ Stverce

1 Je: S802y=(bLl*8802x1*(log(b2/8802Zx2)))/(Exp(b3*s802x3) +b4d)
14 proménné 5802y Nezévisié proménné © 3

Koned hodn. 99552169
Podil rozptyhs vysvétieny modelem 99979498 R « 99909749

s
Zakiad | Detaid vislecky | Rezidua | Prehied | [ Vipoget
Bl [Scubr Ochod __Sno_|
] Pradpovédi, resdua. std. | ) Monostiv
"] Histore #erac | Bl Analsk
(] Araan Toail | 221 Protos. 20 turkee & pozor. hodn. |
[} Proko 30 turkee & pazor. hodn. | I

Model je: S802y=(b17S802x1*(log(b2/SB02x2)))/(Exp(b3"s802x3)+b (SB)

Zav.prom.: 5802y

Hladina spolehlivosti:95.0% ( alfa =0.050)

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.

chyba | sv=11 Mez Mez

b1 | 4510321 2133400 0.00000 0.999998 -4695577 4695586
b2 | 3.99087 0 33.04766 0.000000 4 4
b3 | 157428 367216 0.00000 0.999997  -808235 808238
b4 | 19.32933 9653511 0.00000 0.999998 -21247216 21247254

Model je: S802y=(b1*S802x1*(log(b2/SB02x2))/(Exp(b3"s802x3)+b (SB)
Zév.prom.: S802y
Pozorov. | Pedpovédi | Rezidua
1 | 081028 0.81112 -0.000836
2 | 810280 8.11116 -0.008361
3 | 1215400  12.16674 -0.012741
4 | 505140 405558 0995820
Elara asm soon g ST
o . prom.: SB02y
1| soen  esmmt ool pEE— e
B | 10.32500  10.32497 0.000031 fankes |
el i & eorte o o | JL[LLOBZ]0S0000 40010 030000 10010
111 0':{%1 0'11451 O‘IIIDI'J 2| 6.50103 2.497334 3991835 1.380747 921613
121 3'04510 3'04507 UHDIIBS 3| 3.10650 4.390911 3990967 1.749328 17.93267
8| 15780 455760 0.000000 LI 109673 39050 39076 1468191 1654608
| 1525 152053 00003 [B] 10095 469%1e2 3990873 161875 20.16967
15| 2283300 2283800 0.000001 |§ 099791 4541889 3990873 1.579991 19.47174
I e — 7| 099791 4510324 3990873 1574280 19.329%
Model je: S804y=(b1"S804x2)"(b2/S804x1) (S8)
Zav.prom.: 5804y
Ztratova b1 b2
funkce
1 (13.4378810.100000 1.000000
2| 3.39376 0.091936 0.795481
3| 1.12402 0.103866 0.648662
4 1.11903 0.112221 0.624907
1.0 et z
0.8
0.6
0.4
©
2 0.2
P
e 00
-0.2
-0.4
-06

Predpovézené hodnoty

8
05101520253.0354.0455.055
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Uloha $8.05 Diilezitost viivnych bodii u navrzeného regresniho modelu

Pfi studiu kvantovych vlastnosti ¢astic byla zméfena nasledujici zavislost imaginarni
slozky hybnosti x a vzdalenosti y. Urcete regresni model a vysetiete regresni triplet.
Naleznéte kladnou vzdalenost f3, (teoreticky £, = 2) v modelu

1
X Bs

Rozeberte postup vystavby nelinedrniho regresniho modelu. Uved'te viechny statistiky
grafické a numerické analyzy rezidui pfi vySetfovani tésnosti proloZeni nelinearni
regresni kfivky. Jak se provadi analyza vlivnych bodi?

OData: Imaginimi slozka hybnosti x, vzdalenost y:

y:

o =
o o

x
10

40

¥
0.48

0.39

N

N

Pozorované hodnoty

—_—

—

o O o O

Model je: S805y=P1/(P2+S805x) (S8.sta)
Zav.prom.:S805y
Hladina spolehlivosti:95.0% ( alfa =0.050)

05 M H H i i i H H
051015202530354.0 455055
Predpovézené hodnoty

Uloha S$8.06 Stanoveni casové konstanty zarizeni pri jeho oteplovani

Pii vyhodnocovani tepelné-setrvaénych procesi vyroby lé€iv jsou stanovovany
oteplovaci konstanty. Podle nich jsou uréeny ¢asy piedehievu k zajiténi konstantni
podminky suSicich a granula¢nich procesii. Teplota uvniti fluidniho granulatoru je
méfena pomoci skupiny teplotnich snimaci tak, Ze postupné jsou nastavovany teploty,
které maji byt regulaénim systémem udrZovany uvnitf zafizeni. Mé&fici aparaturou jsou
monitorovany prechodové charakteristiky a jejich prabéh je vyhodnocen metodou
nelinearni regrese. Z takto naméfenych pfechodovych charakteristik Ize usuzovat, ze
méfenou zavislost Ize popsat statickou soustavou 2. fadu. Rozhodnéte, ktery z
navrzenych ¢tyf modeli pro rostouci (oteplovaci) prechodovou charakteristiku y v
zavislosti na ¢ase x nejlépe vyhovuje naméfenych datiim:

v -, o]+ expfpa]

1. model:

2. model:

y =B, exp[ﬁzx] %sin[ﬁsx] - cos[Bzx] =1 =l

3

3. model:

y = B, exp[B,x| + B, exp[B,x| + B, exp[Bx] + B, .
y = B, exp[B,x| sinfp,x + B,| + B, .

Jak se posuzuje kvalita nalezenych odhadl parametr? Jak posuzujete kvalitu dosazené
t&snosti proloZeni?
OData: Data ptechodové charakteristiky predstavuji as x [min) a teplotu y [*C]:
X y
0.00 18.2

4. model:

17.66 66.5

Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=11 Mez Mez
P1| 58.0746 6.0653 95748 0.0000 447249 714243
P2|115.2415 142179 8.1054 0.0000 839482 146.5348
Model: SB0Sy=P1/(P2+S805x)
y=(58.0746)/((115.242)+x)

0.50

0.48 @

0.6 e

Sl
0.44 ‘.\,\
0.42 . e
% ® .’7\;\»5
0.40 e
[N = -

0.38 = S

0.36 e

0.34

5 10 15 20 25 30 35 40 a5
S805x



Uloha S$8.08 Stanoveni ¢asové konstanty a doby k ustdleni pFi regulaci teploty

Pro data naméfena pfi regulaci teploty substance najdéte vhodny regresni model a urcet
¢asovou konstantu celého systému a dobu potiebnou k ustaleni. Vyberte vhodnéjsi

z modeli:

Model 1. Fidu: y = B, + B,{1 - exp —Bi 1
3
kde x je ¢as, y je hodnota teploty, B, je po&ate¢ni teplota, f3, je soucinitel, B, je Casova

konstanta, a

Model 2. Fadu:

X A
¥ = B| * Bz 1 - ex —F {B4 SIn(B5 * B(,x)}v
3
kde x je ¢as, y je hodnota teploty, B, je po¢atecni teplota, B, je soucinitel, B, je Casova
konstanta, B, je amplituda zvinéni, B, je pocatecni faze, f je vlastni kmitocet soustavy.
OData: Doba x [min], teplota y [°C):

X y
0 8
550 60

T T — 11 20
Odhadovans funkce: |
Z8kdadri vislecky | B o« | [ o
‘sws{-so&n?msmnmmwbj
Bl Qdhadovans hnkce | e — s':" |
Furkce: SO09yb14h211 e SRS Sot| [5) Motrom ~ | — ":a“
B 0dhad nelinearniho modelu metodou nejmendich &tverci: SB.sta C2laix b
2| B Zobrazgeom
Model je: S808y=bl+ (b2*(l-exp(-5808x/b3)))* (b4*sin(bS+(bE45808x))) s
Polet odhadovanjch parametzii: > » @ o = |
Ztrat. funkce e visbivd sebo
Zavisld proménnd: S808y ego
VieEderi
Nezdvisléd proménné: S808x 19 sgn sn seh sart e
I 0
V5 (OBS-PREDSZ
Celé pEipady vynechiny u ChD b M
Pofet platnjch piipadi: &2

Zakladni visiedky | Detairi vjslecky | Pretied |

Metods cchac: | EETETITETEY S ~ |

Model: S808y=b1+(b2"(1-exp(-S808x/b3)))"(b4"sin(b5+(b6"S808x)
y=(-2.612)+((118.169)"(1-exp(-x/(79.0903))))((3.45417)"sin((2.95523)+((.537E-{}
%))
80

10 o 0 9 ¢

60 ° e o LR 2 0000 0 00 0 o
50

40

$808y

30

20

0 100 200 300 400 500 600

Model je: S808y=b1+(b2*(1-exp(-S808x/b3)))*(b4*sin(b5+(b6*S808 (S8 st:
Zav.prom.:S808y
Varovani: degenerovany vysledek, hodnoty mohou byt chybné!
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba |sv=46 Mez Mez
b1| -261201 29900 0.0000 0.0000 -8.6306)  3.4067
b2 | 118.1691 0.0000' 0.0000, 0.0000  118.1691 118.1691
b3 | 79.0903 26.7254 0.0000 0.0000 25.2948| 132.8858
b4 | 34542 0.0000 0.0000 0.0000 3.4542| 34542
bS| 29552 85.5407 0.0000/ 0.0000 -169.2293 175.1398
b6 | 0.0001 0.0250 0.0000 0.0000 -0.0503  0.0504
Model je: S808y=b1+(b2*(1-exp(-S808x/b3)))*(b4"sin{b5+(b6*S808 (S8 sta)
Zav.prom.-S808y
Pozorov. Rezidua Model je: S808y=b1+(b2*(1-exp(-S808x/b3)))"(b4 *sin(b5+(b6*S808 (S8 sta)
8.00000; -2.61197 10.61197 Zav.prom.:S808y
12 | 4.00000 634485 -2 34485 Ztrdtova | b1 I b2 | b3 1 bd | b5 l b6
) | 8.00000 14.18973 -6.18973 | funkce |
4 | 16.00000 21.05743 -5.05743 871 (27 463971 -2.61266 104.5586 79.06916 3.056309 2.902724 0.000069
|5 | 24.00000 27.06635 -3.06635 8 72 |27 46394) -2.61264 104.9793 79.07005 3.068608 2 904669 0.000069
|6 | 32.00000 3232057 -0.32057 73 |27.46392| -2.61262 105.2118 79.07060  3.075401 2905725 0.000068
| 32.00000 3691154 491154 M U74 (2746390 -2.61259 105.6695 79.07144 3.088785 2.907811 0.000068
|8 | 40.00000  40.91966 -0.91966 @M 475 |2746386 -2.61256 106.1200 79.07236 3.101955 2909825 0.000067
|9 | 4800000 4441556 358444 W76 |27 46383 -2.61253 106.5620 7907323 3 114872 2911776 0.000066
10| 48.00000 4746134 053866 @ |77 |27.46381 -2.61251 106.7777 79.07370 3.121178 2.912710 0.000066
11| 52.00000 50.11155 1.88845 @ 478 |27.46379 -2.61249 107.2031 79.07439 3.133610 2.914561 0.000066
|12 52.00000 5241416 041416 |79 (27 46376 -2.61247 107.6227 79.07516| 3.145879 2916357 0.000065
|13 60.00000 54 41129 558871 80 |27 46374 -261245 107.8511 79.07565 3.152555 2917318 0.000065
14| 56.00000 56.13999 -0.13999 8 81 (2746372 -2.61243 108.3015 79.07636 3.165726 2.919218 0.000064
|15 | 56.00000 57.63279 -1.63279 |82 |2746370 -2.61240 108.7449 79.07716 3.178696 2921057 0.000064
|16 | 64.00000 5891831 5081698 83 (2746367 -2.61237 109.1807 79.07790 3.191432 2922840 0.000063
17 | 64.00000 60.02168 3.97832 [ 184 |27.46365 -2.61236 109.3959 79.07833 3.197725 2923705 0.000063
18 | 64.00000 60.96498 3.03502 M 185 |27.46363 -2.61235 109.8213 79.07891 3.210158 2.925423 0.000062
19| 68.00000 6244666 555334 M 186 |27 46361 -2.61231 110.2403 7907964 3222402 2 927087 0.000062
|20 | 60.00000 6349210 -3.49210 87 |2746359 -2.61231 1104646 79.08004 3.228957 2927962 0.000062
21| 64.00000 6388324 0.11676 8 |88 |27.46357 -2.61229 110.9071 79.08066 3.241890 2929697 0.000061
|22 | 60.00000 64.45339 445339 189 |27 46355 -261226 111.3434 79.08134 3254647 2931377 0.000061
|23 | 68.00000 6464919 33508188 90 |27 46353 -2.61225 111.5550 79.08172 3260831 2932177 0.000060
24| 68.00000 64.79499  3.20501 91 [27.46352 -261224 111.9726 79.08225 3.273041 2.933765 0.000060
25 | 64.00000 64.96014 -0.96014 M 192 |27 46350 -2.61221 112.3843 79.08290 3.285071 2.935305 0.000060
|26 | 60.00000 64.98949 498949 193 |27 46348| -2.61219 112.6101 79.08331 3291672 2936137 0.000059
|27 | 64.00000 64 98904 -0.98904 94 12746347 -261218 113.0563 79.08383 304716 2 937785 0.000059
28| 60.00000 64.96239 4 96239 |95 |27.46344 -2.61216 113.4978 79.08441 3.317626 2939383 0.000058
|29 | 64.00000 64.91274 -0.91274 196 |27 46342  -261214 1139313 79.08504 3.330298 2940943 0.000058
130 | 64.00000 6484286 -0.84286 [ 197 |27 46341 -2.61213 114.1404 7908535 3336408 2 941680 0.000058
31| 68.00000 6475521 3.24479 98 |27.46339 -261212 114.5537 79.08582 3.348488 2943145 0.000057
32| 63.00000 64.65195 3.343058 |99 |27.46337 -2.61210 114.9614 79.08638 3.360403 2944567 0.000057
|33 60.00000 64.53497 -4.53497 [ 100 | 27 46336 -2.61209 115.1857 79.08672 3.366960 2 945337 0.000057
|34 | 60.00000 64 40594 440594 10127 46335 -2.61207 115.6290 79.08722) 3379916 2946864 0.000056
35| 60.00000 64 26631 426631 102 |27 46333 -2.61205 116.0657 79.08776 3.392683 2.948344 0.000056
36| 60.00000 64.11736 -4.11736 M 1103 | 27 46331 -2.61204 116.4968 79.08824 3405283 2949788 0.000055
|37 | 64.00000 63.96024 003976 i | 104 | 27 46329 -2.61201 116.9190 79.08884 3417624 2951187 0.000055
38| 60.00000 63.79593 -3.79593 | § 105 | 27.46328 -2.61201 117.1287 79.08906 3.423759 2951870 0.000055
39| 68.00000 63.62529 4.37471 8 1106 |27 46327 -2.61200 117.5425 79.08951 3435855 2953224 0.000054
E ““““ fhorsmen m nme s TUHA07 | 27 46325 -2.61198 117.9511 79.08997 | 3.447800 2954542 0.000054

Uloha $8.10 Model supravodivosti a magnetismu NIST(1994)
Experimentalni data z knihovny NIST se tykaji supravodivosti a magnetismu. Zavisle
proménnou y je magnetismus a nezavisle proménnou x je logaritmus doby v minutach.

. P 2 =1/
Autory” byl navrzen nelinedrni regresni model y = B, (B, + x) L3
OData: Nezavisle proménnou x predstavuje logaritmus doby [min], zavisle proménnou y magnetismus.
Pro potite¢ni odhady parametri B, , B, , By jsou doporudeny -2000, 50, 0.8 nebo -1500, 45, 0.85:

X Vv

7447168  -34.8347

1227224  -31.7868

S808x

tni regrese (MNC): S8

Z3kladni visledky | =

Sl Odhadované funkce |
Furkce: 5810y=b1"(b2+5810x)"(1/63)




[ 0dhad nelinearniho modelu metodou nejmendich Etvercl: S8

Model: S810y=b1*(b2+S810x)"(-1/b3)
y=(-2029.8)*((44.4308)+x)"(-1/(.971257))

Model je: S810y=bl*(bZ+S810x)"(-1/b3)
Pofet odhadovanych paramecri: 3
Zerac. funkce : My

Zavisla proménna: S810y

Nezavislé proménné @ S810x

Celé pEipady vynechany u ChD

Podet platnych pEipadi: 154 NLI
Zskladni visledky Detaini visledky | Prehled | B o |

Metoda odhadu: | Levenberg-Marquardt | Stomo l

S810y

Anal Sk.
Maximéini pocet iterac: [5000 =
Kritérium konvergence: [i
%l  Po& hodn.: |nm
e potorcinhodnoty TR

b1 [1970 = [Tox ]

b2 [44 = Stomo
P

S810x
Model je: S310y=b1*(b2+S810x)*(-1/b3) (38) - ; -
{ Bodel je: SS10y=bl®(b245810x)*(-1/b3) Zévpmmsa10y 0020 '-
{ Zirisli proskrd SBily  Nechish promdons 1 Pozorov. Piedpovédi | Rezidua ol o e
(2o s Bee 1 [ 348347] 348108 . ® N '
Emmmm 962660 R+ 2 | 343932  -34.3637 & 8 ¢
( wall[3 | 3159 3412 "0.022]1 oo ~QE
28t | Dt iy | R | Piehed| & v | o R (.
: 5 | 338459 3388 @ L
B samOsupumen | s lls | e 371w oo
: 7 | :/e43 336189 © . )
B e Bl [0 e e < e % ¥,
B e | Brsllfo | a0 334650 il 0.024] g P e L ™ ]
B tseow ) okt it 0| 2231 B & . i
e | 11| -333651  -333421 ® o 0’ e 5
12 | 33130 332888 ' ° s »
13| 8260 3297 & ‘
Model je: S310y=b1"(b2+S810x)(-1/63) (36) 14| B2 ;e [0 026 I’ .: |
Zav prom. S810y 15| BEs 3 b DRk H
Hladina spolehlivosti:95.0% ( alfa =0.050) 6| Bi1®m BT 4 °
Odhad lS(andxd t-hodn. ‘p-hodn. ' Dol sp. | Hor. sp. 17 | 331016 330756 .
ch sv=151 | Mez | Mez |18 | 330888 -33.0407
202978] 2764.357 0734264 0.4639%6 749161 3432058 19 | 030 330078 ;
4443 14515 306102 00012 1575 73110 J20-| 330031 329765 m;45 34 <33 32
097 0257 3784764 0000221 045 1478 |20 | 329713 329468
2 | 29423 329185 Predpovézené hodnoty
= -~ B | 09163 328915
Model je: 5810Fb1 (b2+S810x)*(-1/b3) (S8) TR T 90
Zav.prom.:S810y % | 28641 328409
Zuatova| bl b2 b3 % | 28410 28171 80 K
funkce 27 | 28178 327942
1 [5.759289] -1970.00 44.00000 0.980000 g '3;333 gg% 70}
2 (0289901 -2029.78 44.43076 0.971257 B | 2750 2705 = 60
31 | 2738 710 g
Model je: S810y=b1(b2+8810x)(-1/b3) (SE2 { 2715 %% S 50}
Zav.prom.:S810y D68 0 N
b1 | b2 [ b3 6614 326376 =40
b1 [ 1.000000] -0.999949 0.999997 6M0 2626 kS
b2 [-0:999545 1.000000 -0.999921 Lo 2 o 30t
b3 | 0.999997 -0.999921 1.000000 DETT DEE
NN RT3 20t
| 05 055
05543 325281 10
D05¥ 2510 L
25108 324668 -0.027 -0.024 -0.021 -0.018 -0.015
R4 04T

Rezidua
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: : oo Model: [S810y] ~ P1*(P2+{SB10X)*(-1P3)
Shemm P 84 Ginf 1 Okeo Poateéni hodnoty parametrl :
" Mot 156107 ~PIP2SOIOT 11/73] Aoy & & R E P -2000.266421
. Ochady parametrts i T z 2 44269465
: [GousHewon | : -:m ﬂ et .3: Regresni kiivka - 5801-5816 % PP
(PR o 08 ! g
" Teuinst btk €8 = ‘ | -324 Vypocet
: mpi® : K ’ € N = Poée(é::rlad " 05»0 &u
sdnj iR =931 Ukondeni vypo: ez vypo!
e | |
E SRV L Doba vypo&tu : 00.00s
L P ukonds|  Enied | Peas | Xz -34 Max. podet teraci: 999999.0
Terminacni kritérium : 0.0 I E I
-35 - R— y—
7 8 9 1 1 12 13 Odhady parametrl Parametr Smér. odchyka  Dokni mez Horni mez
Model [S810y] ~ P1#(P2+{SB10KI(-1P3) 1 @ -2000.266421 75.196497 2148839579 -1851.892262
:é"'é"' bodRoly pasemiich P2 44.269465 0.415687 43.44815 45.09078
P2 ﬁ°§§f§" ] 0.974173 0.007064 0.960216 0.98313
P3 0974172
VipoZet Korela&ni matice parametry : P ) ”
¥
i o5 P 10 -0.990608 0.999974
Ukonéeni vpoity Bez vjpoétu 2 -0.999606 10 -0.999377
Dova vygocks;, 99003 P 0999974 -0999377 10
Max podet teraci 999999.0
Termnaéni térum 00 ==/ Statistické charakteristiky regrese
Odhady parametrd Paramatr Smér, odchylka Dok mez Horni mez Vioenésobn)'r korel. koef. R : 0.999995
P1 -2000.266421 75.196497 ~2148.830579 1851603262 T 2 o J
P AR s P % airE Koeficient determinace R*2 : 0.999989
P3 0574173 0.007084 0960218 056813 Predikovany korel. koef. Rp : 0.999988
Korela&ni matice parametr Pt ] P Stf. kvadraticka chyba predikce MEP : 0.000004
Pl 10 -0.999606 0.999974 . et
= g PP il Akaikeho informacni kritérium : -1928.65759
<]
Y Rezidualni soucet &tvercd : 0.000539
g Primér absolutnich rezidui: 0.204314
R R 16;" Rezidualni smér. odchyka : 0.001889
Rezidualni rozptyl : 0.000004
Saly.  Prediovent maidim - S801-5018 Sikmost rezidui - 2.026029
e Spicatost rezidui : 11.850134
hasgiod .
w—al? % Cook-VWeisberguv test heteroskedasticity
e taeth s Hodnota kritéria CW : 16.090056
:‘—"'“'-—""c‘*lc“""’é". PR i Kvantil Chi*2(1-alfa,1) : 3.841459
il Wy ’ Pravdépodobnost : 0.00006
— Zaveér: Rezidua vykazuji heteroskedasticitu!
Uloha $8.11 Model kruhového ruseni transmitance v zavislosti na vinové délce Model je: S811y=(P1/P2)*exp(-0.5*((S811x-P3)/P2)*2) (S8.sta)
Data z knihovny NIST se tykaji kruhového ruseni transmitance v zavislosti na vinové Zav.prom.:S811y
délce. Zavisle proménnou y je transmitance a nezavisle proménnou x je vinova délka v Hladina spolehlivosti-95.0% ( alfa =0.050)

nm. Autory™ byl navrZen nelinedrni regresni model

Odhad | Standard t-hodn. odn. | Dol. sp. | Hor. sp.
B, _os(x-B,)}’ chyba | sv=32 4 Mez | Mez

Y= B e R B, P1| 15543] 00154 1008804 00000 15230 15858
OData: Vinovi délka predstavuje nezavisle promé x[nm] a i zavisle promé ». Pro P2 4.0888 0.0468 87.3619 0.0000 3.9935 4.1842

poditeéni odhad parametrii B, , B, , B, jsou doporuceny hodnoty 1, 10, 500 nebo 1.5, 5, 450: 4515412 0.0468  9648.1467 0.0000 4514459 4516365

S S - Wodele- S811y=F P2 exp05'f | Model je: S811y=(P1/P2)*exp(-0.5%((S811x
400 0.00016 ﬁm lSWY . Zév.prom.:S811y
Qoootsel 0000000 000015  |Ztratova| P1 P2 P3
5000 0.000071 0.000170.  0.000000 0.00017( funkce

0.000235  0.000000 0.00023%
Do 0 oooan s oot [0.8498841 1.00000 10.0000 500.0000

=

Viastni regrese (MNC): SE.sta

e = 0000432 0000000 000042 [0.836615 0.11650 11.0441 501.1920
— = o oy oo ]3 |0.835484  0.19072 26.9128 518.7697

0.004640  0.000106 00045344 |0.826012 0.69934 205.3730 415.3223
Dooesa0 _00ovazs 00uétss | 0.707755  13.21943 200.0090 417.8216
0016900 0004975 00005248 |0.703739 13.99037 181.1804 4451412
0023731 0.013700 0.0100347 |0.702442 11.70772 150.9564 479.1428
0040168 0032979 00071648 10 693601 658251 78.3025 467.6039
et ot Yo (0655611 323244 34.6211 447 1866
0207341 0205165 000217440 |0.553428 205529 11.2667 457.9030

0.290237  0.288290 0.00194i
S 110457998 170116 9.2737 4489629

Furkce: S5811y=(P1/P2repl0.51S811xP3P2°2) | BR] Matnest »

MY 0dhad nelincarniho model metodou nejmendich étvercl: SEsta =

Model je: S81ly=(P1l/P2)*exp(~0.5%((5811x-P3)/P2)~2)
Polet odhadovanjch parametzl: 3

[l odhadovana funkce: S8.sta 2zrét. funkce : mné

Dbkt fnkos Zidvislé proménnd S811y

F-_~ Nezivislé proménné: S811x

Celé piipady vynechény u ChD

KBRS VRN R RN BN B(2 /33 523 [R[2[3[ 02N E @ =

Polet platnjch pfipadi: 35
| 0369805 0380134 -0.0103212[0.231392 1.55126 4.5263 453.1650
Z8kdaci redky Detsid visodky | Prstio | 8 0366853  0.356713 0.01014(
e —— Pt o S e et gt o 13]0.069952 155082 4.3948 451.3284
:--ﬁf-ga:-p;um-: n} i | 0207815 0209768 -0.001957 _1_4_ 0.038286 1.55503 4.0914 4515510
:“qr;g.z ;*'113 I L] Oveiss  013uss 0015244510.038257 155432  4.0885 451.5411
e L T L B el 0ome  oouins oonrsd 16]0.038257 1.55438  4.0888 451.5412
Piadl: Focwwomaitemst UL - 0019402 0014428 000497417 |0.038257 1.55438 4.0888 451.5412
- o < 0011783 0.005278
ol Pk hoan: | Roené 0007436 0.001688
0.002273  0.000014
0.000880  0.000000
2ix] 0.000458]  0.000000
0.000235  0.000000
LR R B R Pifi | 0.000159  0.000000
p2[i0 £ somo | 0.000114  0.000000

< CTT = 0.000071  0.000000
|




0.020

0.015

0.010

0.005

Rezidua

-0.005

-0.010

-0.015

04

0.3

0.2

Pozorované hodnoty

0.1

0.000

-ae 0‘..

Predpovézené hodnoty

Predpovézené hodnoty

Uloha $8.12 Model dvou Gaussovskych pikit na klesajici zakladni linii
Simulovana data se tykaji dvou Gaussovskych pikii superponovanych na klesajici
zékladni linii plus normalné rozdéleny Sum se stfedni hodnotou nula a rozptylem
hodnoty 6.25. Autor” navrhl nelinearni regresni model (NIST, 1996)

=By

o S o) S Bs >
Bs BB

OData: Nezivisle p a x, zavisle p ay. Pro p ¢ni odhad 0B By By Bes By Bo s By

, Py jsou doporugeny hodnoty 96.0, 0.009, 103.0, 106.0, 18.0, 72.0, 151.0, lr8,() nebo 98.0, 0.0105, 103.0,
106.0, 18.0, 72.0, 151.0, 18.0:

y = B, exp(-B,x) + B, exp|- _w.

mVld\lni regrese (MNC): S8.sta

Zakladni visledky |

%l Qdhadovans funkce |
Funkce: S812y=(P1"exp(-P2"5812x))+(P3expl-((5812x

N

ﬂuobmuvl
ﬁll&xl

[ ChD vynechéna
21x]

Odhadovana h.nlu:ec

Model je: SOlZy=(Pleexp|-P24521Zx))+(P3*exp(~(
Podet odhadovanych parameszd: &
Zerde. funkece : wd

Zévisld proménnd S812y

(S812%-P4) =21/ ((PE)~...

Nezdvislé proménné S812x

Celé piipady vynechiny u ChD

Podetr platnjch piipadd:
2Zékladni visledky  Detaini vjsledky | Preriod |
Metoda odhadic

280

s
B |
=l | _sds |
T T — 11

| Gauss-Newtonova

%‘%ﬁiifﬂi\

Makimied poset teracs: [s000 (g
Kriérium konvergence: rs_

Tl Po hodn: |nm

Rezidua

o]

(o]

° o

o] O

o,
Q
o80 o

8%80 o0

ooo

<9

&

o]
&R s

m

oOOo O
oo%"
(o]

[}

%90 o

o
o

[}

o
2 o

Model je: S812y=(P1*exp(-P2*S812x’
Zav.prom.:S812y

Pozorov. | i_| Rezi
97 5878 97.9356 -0.347| °|
97.7634 96.8647 0898 |

96.5670 958055 0.761
92.5204 94.7579 -2.237
91.1510 93.7217 -2.570
952173 926969 2520 g
90.2135 91.6833 -1.469|2 |
89.2923 90.6808 -1 .388l§ U

k]

8

Nermsini praviépodcbnosinl graf resieu

w

91.5148 89.6892 1.825
89.6097 88.7085 0.901
86.5619 87.7385 -1.176
85.5532 86.7791 -1.225
87.1305 85.8302 1.300
85.6794 84.8917 0787 |
80.0485 83.9634 -3914| !
82.1893 83.0453 -0 856[ -
87.2408 821372 5.103L ,
81.2391
80.3508
79.4722
78.6033

80.7941
81.2857
81.5694
79.2271

-0.4450
0.9348
2.0971
0.6238

60 80
Predpovézené hodnoty

100

Model je: S812y=(P1*exp(-P2*5812x))+(P3 exp(-{(S812x-P4y2)/((

Zav.prom.:S812y

Hladina spolehlivosti:95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
Mez | Mez

P1

chyba | sv=242
0.0000° 97.9596 100.0771

P3

P4

P5

P6

P7

P8

99 01831
00110
101.8802
107.0310
235786
72,0456
1632701
19.5260

0.5375 184.2245

0.0001 82.4501 0.0000, 0.0107 0.0113
0.5922 172.0445
0.1501) 713.2171
0.2270 103.8910
0.6172 116.7263
0.1947| 787.3425

0.2642  73.9152

0.0000/ 100.7138 103.0467
0.0000/ 106.7353 107.3266
0.0000 23.1315 24.0256
0.0000' 70.8298 73.2614
0.0000  152.8866 153.6536
0.0000| 19.0056 20.0463

79.4327
77.9019
76.7547
77.1738
74 2735
73.1190
73.8483
72.4787
71.9229
66.9218
67.9384
69.5621
69.0707
66.5398
63.8788
69.7154

77.7438
76.8938
76.0531
75.2216
74.3993
73.5860
72.7817
71.9863
71.1998
70.4220
69.6530
68.8926
68.1410
67.3980
66.6638
65.9383
63.6059 65.2218 -1.61587

63.3715 64 5142 -1.14264

Model je: S812y=(P1*exp(-P2*S812x))+(P3*exp(-((S812x-P4y2)/(( (S8 sta)
Zav.prom.-S812y

Zwratova  P1 | P2

funkce

170 949§!100A0000 0.010000 100.0000
54.1626 98.8772 0.010891 92.9967
36.0212 99.0209 0.010948 101.4360
35.3205 99.0186 0.010993 101.8755
35.3204 99.0183 0.010995 101.8803
6| 353204 99.0183 0.010995 101.8802

1.6889
1.0081
0.7015
1.9521
-0.1258
-0.4670 |
1.0665 § “!
0.4923%

0.7231 !
-3.5002 |
-1.7146
0.6694
0.9296
-0.8581
-2.7849 ] 2 ) © ®
3.7770

BREERZERn NN REN S e e aa R aRza

37

P3P4|P5|PG|P7|P8

100.0000 25.00000 70.00000
107.2951 26.08053 69.25746
106.9641 23.23815 72.58063
107.0270 23.57122 72.05543
107.0309 23.57845 72.04561
107.0310 23.57858 72.04559

150.0000 20.00000
153.7185 19.76499
153.2023 19.44618
153.2636 19.53096
153.2700 19.52607
153.2701 19.52597




Bodovy graf z S812y proti S812x
S8.sta 37v"365¢
$812y = 102.7951-0.3368"x N
140
120
100
80
&
s 60
(7]
40
20
0
-20
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
S812x
T —— [
i 3 | Zévisle proménns
) [se13 |
; 7
7 (] |
i 7 | B =
u Exp
i 0
L EwtPT e 3 P2-Pa 581 3]
: $ues | [ A ]
i [15813]~ Excl P1IISEI MAP2PESE13x]) =l
[ Ossertootd |
i i Ocetranit modet X zoat | 0K |
) g S P P e T A P S eraats' i =
e e N
** Nézew dloky: [Kooous
Modet] 58134 ~ Exp(PTIS81 3XAP2HPF{SE134]) I |
. [Marquarar = [m 01 e =
) i a
Metoda | Marquar s P i 3 & Viechna
o SEEEE=S
| M po bt = = i
. Temiaéni kitérium | £ P4
PS " Neoznaend
Ma(ml:|°»°5 3 |
; C Podieftu _Fitr..
pwklmdnvl = o Poéitej paametiy I L]
2 tovica | [ENated | Peow | Xzw [ Lok |

x|

Nézev diohy: [Kocour

Modet] [5813] ~ ExplP175813/P2+(P3(58134))

=] Model.. |

Metods | Marquare

Popisi 2édns]

Odhady parametris ~Dat —
=l | 01665 &
l— 2 00052 & Viechna
M ieraci: | 333333
il P3 00122 € Ozmatens
Teminaéni kitérium |18 P4
P5 € Neoznatens
A"(o_".lu.cs
E [ - C Podefitu  Fir.. |

2 Népovis |

& po_|

15 Naped |

Xz | o |

Uloha $8.13 Model ultrazvukové kalibrace vzdalenosti kovii
Experimentalni data se tykaji méfeni vzdalenosti mezi dvéma kovy ultrazvukem.
Nezavisle proménnou x je vzdalenost mezi kovy a zavisle proménnou y je signal
ultrazvuku. Autor™ navrhl nelinearni regresni model

7 . L::] Obedzek nejde zobrazit,

OData: Nezavisle proménnou x je vzdalenost mezi kovy a zivisle proménnou y je signal ultrazvuku. Pr
pocatetni odhad parametri 3, , B, , ; jsou doporuceny hodnoty 0.1, 0.01, 0.02 nebo 0.15, 0.008, 0.010:
X y
0.5 92.9

1.75 28.9

DTriloByte QCExpert 3.1 - [DATA - BKAPTTOLA]

CReEIr A8 00D SCEANBERE
2 8.102586
S810x  S810y  S811x | S811y  SB12x | S812y | S813x  S81 S814x | S814y
1 447168| -34.8347| 400.0|0.0001580 1| 97.587760] 0.50( 9000 0 25134
2 1025864 -34.3932| 405.0{0.0001700 2| 97.763440| 1.000/57.1000] 005 2.04433
3 452547] -34.1529| 410.0|0 235( 3| 96.567050{ 1.750(31.0500 0.1 1.8684
4 711278| -33.97 415.0/0.0003100: 4| 92520370 0] 015 1.36642
5 916 ©TriloByte QCExpert 3.1 - [DATA - SKAPITOLA] .2 1.12323
6 0871gm Soubor  Upravy )C. Expar 25 0.92689
7 [WEY == 3| 0.767934
8 (9250 TS £ m'“'""’""m‘“ 3 & & P ¥ 557 0633876
ne ) 5
S f s s
1 665 $810x So1N T euece | S812y | S813x) 5| (377585
12 (97404 1 447168 -34.8  Pravdipodabnostnf kakulstor 97 587760| 0.50G55 0231973
13 8274 2 102586] -34.3  Testovéni * 107.763440( 1.00Gg[ 027201
14 [08001 3 452547| -34.1:  Simulace » [96.567050| 1.75G5| 023249
15 o664 4 711278] -33.9  Anova » 92.520370] 3.75G 7] 0199659
16 | 10029 5 916774 -33.8.  Plénované » 191.150970| 5.75G5| 0.17227
6 087155| -33.7: po 195.217280[ 0.8
7 | 9.23259| -336 190.213550{ 2 25C
8 | 0350535 - BB XLy > on
9 472166| -
10 | 9573384] -
1 293! -
12 [ 9749461 53160] 275¢
13| 9.827092 , [87.130540] 4.75¢
14 [ 9899128 - 5679400] 0.62¢
15 | 9966321 - [80.048510] 1.25¢
16 [ 10.02928] - Easzsa 225
17| 10.08851 7.240810] 4.25¢
| 18 [ 10.14443[ - flepns * 180.794070] 0.50¢
19 | 10.19738] -33.1 Grafy... 1.285700] 3.00C
20 | 10.24767| -33.01  Rychié zobrazenidat... 1.569400] 0.75C
21 | 10.29556] -32.9 BT 92271501 3.00C
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OTriloByte QC.Expert 3.1 - [PROTOKOL)

[E Soubor Upravy Formit Okno Napovéda

CReEG &8 G- a0 D
fxedF SsEFo0B 0000000

Nelinearni regrese

Nazev Glohy :
Data:

Hladina vyznamnosti :
Po&et stupid voinosti :
Kvantil t(1-alfa/2,n-p) :
Kvantil F(1-alfa,m,p-m) :
Metoda :

Podet platnych Fadku :
Podet parametrl :
Metoda optimalizace :
Nezavisle proménné :
Zavisle proménna :

Model :
Pod&ate&ni hodnoty parametrd :

P1
P2
P3

Statistické charakteristiky regrese
Vicenasobny korel. koef. R :
Koeficient determinace R*2 :
Predikovany korel. koef. Rp :

Stf. kvadraticka chyba predikce MEP :

Akaikeho informaéni kritérium :

Reziduaini soudet &tvercd :
Primér absolutnich rezidui :
Reziduaini smér. odchylka :
Rezidualni rozptyl :

Sikmost rezidui :

Spicatost rezidui :

Kocour
Viechna

0.05

51.0

2.007584
18.512821
Nejmensi étverce
540

3.0

Marquardt

S813x

S813y

[S813y] ~ Exp(-P1*[SB13x]/(P2+(P3*[S813x]))

0.1
0.01
0.02

0.992954
0.985957
0.983031
11.53144
127.812668

$15.312854
106.598631
3.178706
10.104174
2.303213
6.956003

Cook-Weisberglv test heteroskedasticity

Hodnota kritéria CW :
Kvantil Chi*2(1-alfa,1) :
Pravdépodobnost :
Zaveér:

Jarque-Berriv test normality
Hodnota kritéria JB :

Kvantil Chi*2(1-alfa,2) :
Pravdépodobnost :

Zaver :

Waldlv test autokorelace
Hodnota kritéria WA :
Kvantil Chi*2(1-alfa, 1) :
Pravdépodobnost :
Zaveér:

Znaménkovy test rezidui
Hodnota kritéria Sg :
Kvantil N(1-alfa/2) :
Pravdépodobnost :
Zaver :

18.821103

3.841458

0.000014

Rezidua vykazuji heteroskedasticitu!

55.941313

5.991465

0.0

Rezidua nemaji normaini rozdéleni

8.0714

3.841458

0.000014

Autokorelace je vyznamna

1.236465
1.959964
0.216286
V reziduich neni trend.

Pocet teraci
Ukondeni vipodiu ;
Doba vypoétu :
Max. pocet terac
TerminaZni kritérium

Odhady parametri
P1
P2
<)

KorelaZni matice parametri

10

20

30

40

S0

6.0

7.0

80

9.0

100
10
120
130
140
150
180
170
180
19.0
200
21.0
22.0
230
24.0
250
26.0
270
28.0
200
30.0

31.0

Indikace vivaych dat

10

20

30

40

S0

80

70

80

90

100
1m0
120
1230
140
150
180
170
180
190
200
210
20
230
240
230
280
270
280
290
00
310
20
30
M0
350
w0
370
380
380
40.0
430
440
45.0
45.0
47.0
48.0
48.0
50.0
51.0
520
53.0
54.0

70
Konvergence
0.08s

Parametr
0.1865
0.0052
0.0122

382

Y nambiend
29
LA
3105
1587
8028
838
214
1828
8475
68
28
16.482
7128
63
410
2118
817s
s
1312
99
1482
329
S44
1258
S44
20
1298
758
200
1042
95

Standardni
3902232
2771092
0935458
0344856
0940451
2984096
0109311
0406894
078895
0748333
-0.432859
0.043503
Do017828
-0.9€3752
0.421123
0.029381
-0.148751
0.02¢85
-0.448281
0522358
0032755
-0.020881
0238338
0625918
0238338
-0.372481
0181474
-1.913763
-1.350929
0250724
0852486
0815713
0535959
0160782
0274285
-0.822939
-0.431656
-0.g8sT27
-2213998
166955
-0.247204
-0.248406
-0.750081
-0 654447
-0.288915
0145117
0.055487
0.032758
0.082978
0269719
-0.043077
024326

Smér. odchyka  Dolnimez
0.03857 0.089067
0.000674 0.003847
0.001548 0.008092
Pl P2
10 0.844245
0.844245 1.0
-0.839808 -0.961973
Yvypoltané  Smdr.edeh Y  Rezduum
81.426645 1208047 11.473385
48858484 0905522 8443518
2814448 0875895 280554
1051218 0615718 107481
5094881 0629978 2530118
54452145 0877112 9147855
210586103 0565928 0241887
12978683 058459 12nm7
6.024938 0841318 2450082
6150573 0.808911 229427
2814448 0675979 -134848
18.325848 055561 0136154
7.180489 0644181 0055439
70266587 0793148 -2.968587
/TS 0862905 1288239
21058103 0568976 0091897
8638289 0638208 -0 463269
81426845 1208214 0.073388
1451756 0.568237 -1.397%6
&1.50573 0809048 ~160573
1451758 0588241 010244
33148745 0.769284 0248745
4697034 os21:17 0.742966
1451758 0568246 ~1.957%6
4897024 0821928 0742956
33148745 0768336 ~1.148745
1451758 0 568252 -0.56758
81.426845 1208312 ~5.826645
24215208 0606905 ~4.215209
9.514065 0627582 0905935
61.50573 0.809198 -2.00573
Jackinife Predkované  Diag(Hi)
4612419 13.410220 0.144433
2977053 9.189238 0081162
0934289 3040127 0.045292
0341658 1116708 0.03752
0939286 3049614 0.039278
3265451 9901771 0.076139
0108247 038313 0021809
0 402541 1315842 0.033822
0782877 2584024 0.040708
0743048 2453123 0.064769
-0 428384 -1.408141 0.045224
0042075 0.140444 0020882
-0.017881 -0.087888 0.041065
-0.963067 3163548 0.06226
0477 1.390982 0.073864
0.028092 0.094917 0031815
-0.147318 -0.482801 0.040052
0024704 0085743 0144473
-0.442327 -1.443895 0031956
-0.518587 -1.716956 0.064781
0.032432 0.105822 0031957
-0 079862 -028422 0.05857
0238122 0772538 0.038279
-0 822145 -2022184 0.031957
0238122 0772538 0.03828
-0 289294 -1220223 0.058578
-0.179744 -0.588297 0.031958
-1.968847 £.576999 0.144497
1362214 -4.374682 0038454
0288098 0394288 0.03898
-0.848771 2144718 0.064305
0812957 -2841508 0038458
0632205 208434 0.04105
0159248 0.52882¢ 0.064812
-0271882 -0.888n 0031826
-0 830592 -2.889498 0037527
-0.428185 -1.399688 0.039294
-0.863567 -2.798551 003198
~2305793 ~7.2T7474 0.064823
1700218 5.389086 0.030229
0244915 -0.797942 0.02023
0245107 -0.805485 0.038983
-0.746832 -2.465588 0.064836
0690879 -2241588 0.030231
284018 0920333 0.038984
LD.143717 -0 488734 0.144543
0.054942 0.179852 0.038292
0.022432 0.105822 0031963
0.08207 0319848 0.144551
0287252 0870768 0.030562
-0.042653 0143045 0.144556
0.241002 0.791377 0.045284

Horni mez
0.243933
0.008553
0.015308

P3
-0.938808
-0.981973
10

Reziduum [%Y]
12350221
14787244
9.357617
8276
8512384
14383421
1.5976S
8921884
2890929
3596035
-5.016842
0827078
-0.778787
-4 408004
3142048
0434502
- 666896
0090008
-10.652133
2630684
0.700685
<0.756064
13657454
~15.585687
13657454
-3.580828
-4.068529
7423014
~21.076045
8654194
-3.370974

Atkins. vzosl
1815451
3.647856
0838285
0278133
0783133
3.865175
0
omn
06865849
0.808177
0385303
0031529
0.015081
1.02316
0.e88371
0.021744
012408
0.041857
0332109
0562758
0024296
008212
0.19423
0 488074
0.194233
0379814
0134555
3332828
1092455
0239222
0704156
0652028
0533
0172853
0203223
071693
0.357045
0.648962
2503
1237689
178289
0204372
0810794
0502944
0238108
0243574
0.045202
0.024298
0158046
s
00

0218413



Uloha S8.14 Numericky model nelinedrni regrese k testovani algoritmii
Data byla generovana na 6 spravnych cifer uzitim nelinearniho modelu
y=10.0951 exp(-x) + 0.8607 exp(-3 x) + 1.5576 exp(-5 x).
Takto generovanymi daty byl prokladan nelinearni regresni model tvaru”
v =P, exp(-B, x) + B; exp(-B, x) + Bs exp(-B, x).
OData: Nezavisle proménna x, zavisle proménna y. Pro potatecni odhady p
jsou doporuceny hodnoty 1.2, 0.3, 5.6, 5.5, 6.5, 7.6 nebo 0.5, 0.7, 3.6,4.2, 4.0, 6.3

x y
0.00 25134
1.15 0.0623931

WPy By By By Bes B

ml)(,'ld(’ nelinearniho modelu metodou nejmensich Stvercl: SE.sta

Model je: SSl4y=Pleexp (~P24S814x)+P3*exp (~P4+S814x) +P5*exp(~PE+S81. ..
Poéet codhadovanych paramecrii: €
Ztrédc. funkce : MN

Zavisld proménnd: S814y
Nezdvislé proménné: S814x

Celé pZipady vynechidny u ChD

Pofet platnych pEipadl: 24

Zékladni vpsledky Detaini visledky | Prebled |

Metoda odhadu [ Gauss-Newtonova =~ Stomo |
[ viastni regrese (MNC): S8.sta [B] Moinosti ~
ZaKladni visledky | ] oK Mosimind podot Rerect: [iooo -
Kitérium konvergence: EN = |
ol Qdhadované funkce | Stomo SR ks
Funkce: S815y=P1+P2'exp[P4"S815x+PTexplPS™SB| [R] Moznosti ~
. Urcete pocatedni hodnoty
| & v o®
ctD | °® P1[12 [ ok |
[ oinadovan iunkoesosta T - _som |
~ - F‘
adovana funkce: sta i ::II;:— A i
= |5814y=P1*exp(-P2*5814x)+P3 exp(-P4"581 = ——— Pousit o
4x)+P5 exp(-PE"S814x) = Stomo I = Loty

Odhadovana funkce: ‘Mv-im'-vy'uz napf.:
Platné operatory: =i I s>

Viechna neznama jména jsou parametry; LL: v3=konst+param*v4
Poudit standardni védeckou notaci; tj: v3=bi1*vi/3e+s2
Konstanty: Pi=3.14[) Eulers2.71..;  tj: v3=b Eulerv3

L=v!

Zav.prom.:S814y
Hladina spolehlivosti:95.0% ( alfa =0.050)
Odhad | Standard | t-hodn. | p-hodn.
chyba | sv=13

Dol. sp. | Hor. sp.

0.09631  0.0007 1428982 0.0000 0.0948 0.0977

1.0057] 0.0034) 294.1740 0.0000 0.9986 1.0129

0.0000, 0.8606 0.8679

382

0.8642  0.0017 497.3536

P4| 30078  0.0042 7148870, 0.0000, 2.9990) 3.0167

P5| 15529  0.0024 647.2304 00000 15479  1.5579

5.0029 4.9999

P6

0.0014| 3546.9369 0.0000 5.0058

22l
Model je: S814y=P1%exp(-P2*S814x)+P3*exp(-P4*S814x)+P5"exp(-P

Porucha=exp(bl+d
vé=axp(a+b1°v4)(1+exp(a+bi~v4))

5°(OBS-PRED)""2
L=Viha“abs(OBS-PRED)

Wodel 2. SB14y=P1explP2 SEIAXITF

Zav prom. S8 14

Pozorov.

251 2513400
) [20M30 20431
1| 1668400 1668402
|| 136520 1366416
im0 11233
3| 092669 092689
1] 076793 076793
} | 0638678 0638878
)| 05378 0533784
0] 044793 044793
1] 0377585 0377585
2] 0319739 0319739
Bl 0272013 0212013
18] 0232497 023249
[5] 0199659 0139659
6] 0472270 0.72270
7] 0149341 0149341
18] 0130070 0.130070
9 0113812 0113812
0] 0100042 0100042
| 00832 00883
2| 0078335 00783%
B| 0069767 0069767
] 0062393 082393

| Rezidua
0.000000
-0.000001
-0.000002
0.000004
-0.000002
0.000000
-0.000000
0.000000
0.000000
-0.000000
0.000000
-0.000000
0.000000
0.000001
0.000000
-0.000000
0.000000
-0.000000
-0.000000
0.000000
-0.000000
-0.000000
0.000000
0.000000

24v prom S8

S —
Model jo sauy-m TeXPIP2 S0 14%)+P 3 exp( P4 S8 14%)+ P exp(-Pb (S8 sta)

7|3 47749005
_|0.126737972
0.00631591075
5_|0.00452732302
|0 000984896395
0 000526732744
000204048523
000140938537
10 |0 000138465201
0.000136611105
0.000135197173
0.000131702571
0.000128121305
0 000124586758
0000121111404
0.000117700626
0 000114354861
0000111075503
0 000107863955
0.00010471992
0 000101645895
0.0000986404101
0.0000957057538
0 0000928422773
0 0000900498908
0.0000873287217
0 000084678405
0.0000820998193
0000079591396
0 0000771533467
0 0000747842987
0 0000724835103
0.0000702506556
0 0000680836423
0 0000659823672
0 0000639449896
0.00006 19696607
0 0000600556482

PS8 BFEE 28 BB BNE NN BaataaEanz;

0.155745 0365742
0.096361 0608366
0 118706 10138962
0142033 1.163819
0 159877 1.237263
0173817 1292386
0181007 1318461
0181338 1321038
0181063 1320491
0 180133 1317980
0.178036 1312022
0175908 1305850
0.173802 1299665
0171726 1293509
0 169685 1287392
0167679 1281320
0165708 1275295
0163773 1269321
0. 1618756 1263402
0160015 1257541
0158192 1251741
0 156407 1246006
0 154661 1240340
0152953 1234746
0151284
0149655 1223782
0148065 1218420
0 146514 1213140
0 145002 1207945
0143529 1202837
0142094 1.197817
0140698 1 192888
0.139340 1 188050
0138020 1 183305
0136737 1178654
0.135490 117409
0134279 1.169632
0133103 1165264

427182
159522
156991
141569
133540
127500
123717
121159
120721
119986
1.18659
117404
1.16200
115041
113926
112862
111820
110827
1.09872
108955
1.08074
107229
1.08417
1.05638
104891
104175
1.03488
1.02829
102198
101593
101013
1.00457
099925
099414
098926

|2év prom _S81dy
Zirdtova

3240746 1404531 5090176

3636196 6629375 6655861
3668882 0821804 6 543940
3 593502 0824771 5709413
3580674 0955893 5 459682
3583121
3 585401
3682544
3567243 1120502 5271682
3563443 1125163 5 268303
3 655920
3541011
3526278 1163477 5241743
3511806 1177624 5 232285
3497599 1191288 5223236
3483663 1204484 5214571
3470000 1217225 5206272
3456615 1229522 6198321
3443511 1241385 5190703
3430688 1252827 5183403
3418152 1263857 5 176408
3405901 1274488 5 169704
3393940 1284729 5163280
3.382268 1294591 5157123
3.370885 1304086 5 151222
3359790 1313225 6§ 145567
3348983 1322019 5140146
3 338464 1330479 5 134951
3328228 1338616 5129971
3.318274 1346440 5125198
3308599 1353961 5 120622
3299199 1361196 5116235
3290071 1368148 5112029
3281210 1374830 5107996
3272612 1381251 5104129
3264272 1387422 5100420
3256184 1393353 5096863
3248344 1399053 5093450

3.0

8)'x)

Model: S814y=P1"exp(-P2"S814x)+P3"exp(-P4"S814x)+P5"exp(-P6"S
y=(.096251)"exp(-(1.00573)"x)+(.864245)"exp(-(3.00783)"x)+(1.5529)"exp(-(5.0028

Rk

25

20

S814y
@

0.5

0.2

06
S814x

08

1.0 1.2

Model jo. SB14y=P1-exp(-P2-S814x)+P 3 exp(-P4 58 14x)+P5 axp(-P6 (S8 513)

0.0000398355029
0 0000388138338
0.0000371048458
0.0000354823137
0.0000341360174
0 0000331828

0 0000315475275
0.0000300066691
0.000028723316
0.0000278470615
0.0000262856014
0.000024829634
0.0000236120633
0.0000228209302
0.0000213412681
0.0000199817403
0.0000188403333
0.0000181497847
0.0000167584363
0 0000155084549
0 0000144583111
0 0000138892365
0.0000126035133
0.0000114935231
0 0000105702328
0.0000101560294
0.00000901265658
0.00000810658625
0.00000739110174
0.000007 16198817

898088

63|
64
65

CEEEEERREEREER

0.00000570412751
84 |0 00000558458019
0.00000505 106646
0 00000493248295
0 00000481480952
0.00000476397215
0.00000475893772

P1 l P2
0.120656 1116672
0.119583 1.112279
0.118559 1.108040
0117581 1.103958
0.117043 1101691

0.096251

P3

0.93340
092999
092677
092374
092209
091896
091602
091326
091174
0 90886
0.90618
0.90368
090227
089964
089721
089497
0.89367

087701
087534

P4 | PS Pe

3161059 1459356 5057664
3.154250 1463840 5055022
3147758 1468076 5052529
3141565 1472088 5050169
3138167 1474272 5048885
3131700 1478430 5046443
3 125572 1482336 5044149
3.119761 1486017 5041989
3116518 1488055 5040794
3110393 1491907 § 038535

3104632 1 495501
3099210 1499863 5034359

3096129 1500760 5033349
3.090364 1504311 5031270
3084997 1507592 5029349
3079993 1510635 5027569
3077070 1512401 5026536
3071675 1515662 5024630
3.066721 1518635 5022692
3062165 1521356 5021301
3.059399 1522998 5020341
3054402 1525967 5018607
3049907 1528619 5017057
3.045858 1530998 5015668
3043240 1532529 5014774
3038679 1535197 5013216
1.537497 5011873
3031280 1539489 5010709
3.028799 1540921 5009874
3.024787 1543235 5008523
3021556 1545088 5007441
1546458 5006641
1548381 5005519
3014413 1549165 5005061
3012464 1550274 5004413
3011094 1551052 5003959
3.009605 1551897 5 003467
3.007827 1552903 5 002879

0.000004

0.000003

0.000002

0.000001

Rezidua

0.000000

-0.000001

-0.000002

-0.5

0.0

1.0 1

5
Predpovézené hodnoty

20

25 3.0



3.0 Uloha S8.15 Numericky model nelinedrni regrese k testovani algoritmii
Data byla generovana na 6 spravnych cifer a generovanymi daty byl prokladam
nelinearni regresni model tvaru™
25 ° ¥ =By + By exp[-x B,] + B, exp[-x Bs].
» OData: Nezivisle proménnd x, zavisle proménnd y. Pro potiteeni odhady p By, By, Bs, Bas Bejsou
doporuceny hodnoty 50, 150, <100, 1, 2 nebo 0.5, 1.5, -1, 0.01, 0.02:
x v
20 . 0 0.844
z
£ 320 0.406
[ [R)Viastni regrese () S8sta KT
215 . B
: = |
=3
& ° Bl Qohadovend furkeep. | somo |
1.0 5 Furkes: SB15P14P2eri PASEISPTenlPSS8| (5] hotnosi ~
° ot I & x|
° L4 [~ ChD vynechédna
0.5 ° X 0dhad nelineamiho models metodow nejmensich Etvercl: SSstn
o®
/ P Model Je: S215y=Pl+Pi*exp (-P4*S815x)+P3%exp (-P5°5815x)
- .| Podet odhadovanych parametzd: &
0.0 Ztrét. funkce : wé
00 05 1.0 15 20 25 3c Shvied promient SIY.
k Predpovézené hodnoty Nezdévislé promimé: SB16x
Celé piipady vynechiny u ChD
Polet platnjch pEipadd: 33
Odicaz na proménné Sisiem nedo jménem; i v3
e e 1 Zidatrivisecky Detab viiedky | Pretid | e |
Konstanty: P=314..; Evier=2.71. ti: vl
Fomhce:  sbs wesia cos xo g b2 kg0 s Metodaodhad  [GaussNewtonova | Stor
Logicks operatory.  pravaast,
Phidad 1: Foreshamexp(b+b! [ Mod
Pikad2:  vdvexplasbi"vé)(leexisebi®vd)) | §o Ao
An
Masimini poet Reraci: [1000 L
Kiitéeim konvergence: |3
%l Pot hodn: | Riané R
R — 2]
L £
F2|2 & Stomo. l
pafon =
50 EIED = be
[ fo
_Poan |
Model je: S815y=P1+P2*exp(-P4*S815x)+P3*exp(-P5*S815x) (¢ Model: S815y=P1+P2"exp(-P4"S815x)+P3"exp(-P5"S815x)
Zav.prom.:S815y y=(.375186)+(1.91035)"exp(-(.012815)"X)+(-1.439) "exp(-(.022228)"x)
Hladina spolehlivosti:95.0% ( alfa =0.050) 10 T i i i
Odhad | Standard | t-hodn. | p-hodn. | Dol. sp. | Hor. sp.
chyba | sv=28 Mez Mez
P1 0.3752 0.0021 180.9101 0.00000 03709 03794
P2 1.9104 0.2068 92370, 0.0000 14867 2.3340
P4 0.0128 0.0004 293367 0.00000 00119 0.0137
P3 -1.4390| 0.2083 -6.9099 0.0000 -1.8656 -1.0124
P5 0.0222 0.0009 251454 00000, 00204 0.0240 2
Model je: S815y=P1+P2"exp(-P4*S81 Model je: S815y=P1+P2"exp(-P4"S815x)+P3"exp(-P5"S815x) ( 8
Zav prom.S815y Zav.prom.-S815y
Przaca] Rezidua mm‘ P P2 Pa P3 P5
funkce
gmggg e 0002 16 I [o sa6e38] 0 400000 2000000 0010000 -1 40000 0620000
3 0932000 0931050 0000950 BIZ—|0 062454 0.378346 1.367015 0.011134 -0.89869 0023885
LIRS 931 3 |0.018303 0.372232 1586615 0.012086 -1.11318 0023969
[4 | 0.936000  0.937098 -0.001098 RYy™ 10 007926 0.371951 1.641883 0.012159 -1.16807 0.023641
| 0.925000 0927883 -0.002888 B¥5 |0 007726 0.372442 1673952 0.012248 -1.20052 0.023441
6 [ 0.908000  0.908151 -0.000151RY6 |0.007682 0.373117 1.720156 0.012374 -1.24724 0.023155
7 | 0.881000  0.881472 -0.0004728)7 |0.007542 0.373546 1.754536 0.012461 -128195 0.022968
8 | 0.850000  0.850543 -0.000543 418 [0.007529 0.374093 1.799706 0.012572 -132754 0.022728
[9 | 0.818000  0.817361 0.000639 §}9 |0.007440 0.374271 1.817800 0.012612 -1.34577 0.022646 o4 | | |
10| 0784000  0.783388 0.000612§§100.007426 0.374553 1843941 0.012672 -1.37213 0.022520 -
411 0751000  0.749672 0001328 1 110.007410 0.374745 1.863299 0.012715 -1.39163 0.022432 0 50 100 150 200 250 300 350
T_f 0718000 0.716946 0001054 §112|0.007404 0374979 1887327 0.012767 -1.41584 0.022325 S815x
13| 0.685000 0.685701 -0.000701 §]13]0.007396 0.375120 1.902848 0.012800 -1.43147 0.022259 0.003
[14] 0.658000 0656249 0.001751 J|14]0.007384 0.375186 1.910383 0.012815 143902 0022228
15| 0.628000  0.628766 -0.000766
16| 0.603000  0.603328 -0.000328 0.002
17| 0580000  0.579940 0.000060 .
18] 0.558000  0.558558 -0.000558 ] o ©
19| 0538000 0539101 -0.001101 § 0.001 = . °
20| 0.522000  0.521466 0.000534 « $ s Lo e o
[21] 0.506000 0505538 0.000462 . °
22| 0490000 0491193 -0.001193 0.000 ® °
23| 0.478000  0.478308 -0.000308 . o ¥ P
24| 0467000  0.466350 0.000240 © ° °
25| 0.457000  0.456430  0.000570 0001} 4@ = '
26| 0.448000 0447206  0.000794
27| 0438000  0.438983 -0.000983
28| 0431000  0.431661 -0.000661 -0.002
29| 0424000  0.425150 -0.001150 &
30| 0420000 0419365 0.000635
31| 0414000  0.414232 -0.000232 -°~°°3°4 P . = = 56 * %
32| 0.411000  0.409680 0.001320 4 . o % : : '
33| 0406000  0.405647 0.000353 Predpovézené hodnoty
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