Pisemna prace MB103 a MB203, FI MUNI, 23.1.2017

Priklad 1. (3b.) Urcete lokalni extrémy funkce f(x,y) = x?y? — xy? — y na R2.

B 2
Reseni. Stac. bod [, —2] (1b.), Hessian H(z,y) = <4x§y_ 2y 3?/ 2x) (1b.), H(3,-2) = <g 01) det H(3,-2) <
2

0, nen{ minimum (1b.). 0

Priklad 2. (5b.) Naleznéte globélni extrémy funkce f(x) = 22% +y na trojiihelniku s vrcholy , [1,0], [2,1], [0,1].

Reseni. Extrémy na R? funkce nemé (staci uvazit i) (1b.) Globalni maximum na trojihelniku zfejmé v bodé [2,1] (je
tam nejvétsi z i y, funkee je v obou proménnych rostouci (z je v trojihelniku pouze kladné), (1.5b.), minimum nastava
v nékterém z vrcholl, nebo na nékteré strané. Zkoumejme nejprve stranu y = —x + 1, 0 < x < 1. Na této tsecce
hledame extrém fce f(x) = 2x —x + 1, to je v bodé [4, 4] a je to minimum (je to parabola nebo podle znaménka
druhé derivace), f (}1, %) . Na zbylych dvou strannéch je hodnota funkce alespon 1 — bud z nebo y je aspon 1, tedy
i 222 +y > 1. Globalni mlnlmum funkce na trojuhelnikku nastava tedy v bodé [+ 1 4] a hodnota funkce v ném je Z.
(2.5b) EI

Priklad 3. (2b.) Dokazte, Ze neexistuje (kone¢nd) limita  lim bm(fiﬂ)
(zy)—(0,0) ¥

Reseni. Volbou z = y dostavame

lim sin(x 4 y) — fim sin(x + y)  lim sin(2x) — 4lim sin(t) _
(z.y)—=(0,0) 7Y (z.y)—(0,0) 22 =0 1?2 t=0 2
i 1
= a1im 0 i Loy

t—0 t t—=0t

Ani pivodni limita tedy nemuZe byt kone¢na.
Nebo si sta¢i viimnout, %e funkce neni definovana na p¥imkach x = 0 a y = 0, tedy v libovolném okoli bodu [0, 0]
je v néjakém nedefinovana, limita tedy neexistuje.

O
Piiklad 4. (6b.) Urcete distribuc¢ni funkci ndhodné veli¢iny X, udéavajici délku hrany pravidelného ¢étyrsténu, je-li
jeho povrch rozloZen rovnomérné na intervalu [1, 3].

Reseni. Ozna¢ime-li Y nahodnou veli¢ginu udévajici povrch ¢tyisténu, pak Y = v/3X? (0.5b), tedy H (X) =
{[4%/5’ v/3]} (1.5b). Pak pro t z uvedeného intervalu plati Fx(t) = P[X < t] = P[V3X? < /3t?] = P[Y < /3t?] =

V31 (3h.) Celkem

1
(i pr0t<ﬁ

Fx(t) = ¥3£=1 pro t € [, V3]
1 prot> V3

d

Priklad 5. (4b.) Z ndhodné veli¢iny X byl pofizen vybér s témito hodnotami:4h, 40, 41, 43, 41. Urcete 95% interval

spolehlivosti pro st¥edni hodnotu ndhodné veli¢iny X . Pro piipomenuti je interval spolelivosti tvaru (X — S \}* X+ \/ti ),




| TABLE of CRITICAL VALUES for STUDENT'S t DISTRIBUTIONS I

I Column headings denote probabilities (o ) above tabulated values. l

0.40 0.25 0.10 0.05 0.04 0.025 0.02 0.01 0.005 | 0.0025| 0.001 | 0.0005
0.325 | 1.000 | 3.078 | 6.314 | 7.916 | 12.706 | 15.894 | 31.821 | 63.656 | 127.321]318.289(636.578
0.289 | 0.816 | 1.886 | 2.920 | 3.320 | 4.303 | 4.849 | 6.965 | 9.925 | 14.089 | 22.328 | 31.600
0.277 | 0.765 | 1.638 | 2.353 | 2.605 | 3.182 3.482 | 4.541 5.841 7.453 | 10.214 | 12.924
0271 | 0.741 | 1533 | 2132 | 2333 | 2.776 | 2999 | 3.747 | 4604 | 5598 | 7.173 | 8.610
0.267 | 0.727 | 1476 | 2015 | 2191 | 2571 | 2757 | 3.365 [ 4.032 | 4773 | 5.894 | 6.869
0.265 | 0.718 | 1.440 | 1943 | 2.104 | 2447 | 2612 | 3.143 | 3.707 | 4.317 | 5.208 | 5.959
0263 | 0.711 | 1415 | 1.895 | 2.046 | 2.365 | 2.517 | 2.998 | 3499 | 4.029 | 4.785 | 5408
0.262 | 0.706 | 1.397 | 1.860 | 2.004 | 2.306 2.449 | 2.896 3.355 | 3.833 | 4.501 5.041
0261 | 0.703 | 1.383 | 1.833 | 1973 | 2262 | 2398 | 2.821 | 3.250 | 3.690 | 4.297 | 4.781
10 | 0.260 | 0.700 | 1.372 | 1.812 | 1.948 | 2228 | 2359 | 2.764 | 3.169 | 3.581 | 4.144 | 4.587
1 0.260 | 0.697 | 1.363 | 1.796 | 1.928 | 2.201 | 2.328 | 2.718 [ 3.106 | 3.497 | 4.025 | 4.437
12 | 0.259 | 0.695 | 1.356 | 1.782 | 1.912 | 2179 | 2303 | 2.681 | 3.055 | 3.428 | 3.930 [ 4.318
13 | 0.259 | 0.694 | 1.350 | 1.771 | 1.899 | 2.160 [ 2.282 | 2.650 [ 3.012 | 3.372 | 3.852 | 4.221
14 | 0.258 | 0.692 | 1.345 | 1.761 | 1.887 | 2.145 | 2.264 | 2.624 | 2977 | 3.326 | 3.787 | 4.140
15 | 0258 | 0691 | 1.341 | 1753 | 1878 | 2131 | 2249 | 2602 | 2947 | 3.286 | 3.733 | 4.073
16 | 0.258 | 0.690 | 1.337 | 1.746 | 1.869 | 2120 [ 2.235 | 2583 | 2.921 | 3.252 | 3.686 [ 4.015
17 | 0.257 | 0.689 | 1.333 | 1.740 | 1.862 | 2.110 [ 2.224 | 2.567 | 2.898 | 3.222 | 3.646 [ 3.965
18 | 0.257 | 0.688 | 1.330 | 1.734 | 1.855 | 2.101 [ 2.214 | 2.552 | 2.878 | 3.197 | 3.610 [ 3.922
19 | 0.257 | 0.688 | 1.328 | 1.729 | 1.850 | 2.093 [ 2.205 | 2.539 | 2.861 | 3.174 | 3.579 | 3.883
20 | 0.257 | 0.687 | 1325 | 1725 | 1.844 | 2.086 | 2197 | 2528 | 2.845 | 3.153 | 3.552 | 3.850
21 0.257 | 0.686 | 1.323 | 1.721 | 1.840 | 2.080 | 2.189 | 2518 | 2.831 | 3.135 | 3.527 | 3.819
22 | 0.256 | 0.686 | 1.321 | 1.717 | 1.835 | 2.074 | 2.183 | 2.508 | 2.819 | 3.119 | 3.505 | 3.792
23 | 0.256 | 0.685 | 1319 | 1.714 | 1.832 | 2.069 | 2.177 | 2.500 | 2.807 | 3.104 | 3.485 | 3.768
24 0.256 | 0.685 | 1.318 | 1.711 1.828 | 2.064 2172 | 2492 | 2.797 3.091 3.467 3.745
25 | 0.256 | 0.684 | 1.316 | 1.708 | 1.825 | 2.060 | 2.167 | 2485 | 2.787 | 3.078 | 3450 | 3.725
26 | 0.256 | 0.684 | 1315 | 1.706 | 1.822 | 2.056 | 2.162 | 2479 | 2779 | 3.067 | 3435 | 3.707
27 | 0.256 | 0.684 | 1.314 | 1.703 | 1.819 | 2.052 | 2.158 | 2473 | 2771 | 3.057 | 3421 | 3.689
28 | 0.256 | 0.683 | 1.313 | 1.701 | 1.817 | 2.048 | 2.154 | 2467 | 2.763 | 3.047 | 3408 | 3.674
29 0.256 | 0.683 1.311 1.699 1.814 | 2.045 | 2.150 | 2.462 | 2.756 | 3.038 | 3.396 3.660
30 | 0.256 | 0.683 | 1.310 | 1.697 | 1.812 | 2.042 | 2.147 | 2457 | 2.750 | 3.030 | 3.385 | 3.646
31 0.256 | 0.682 | 1.309 | 1696 | 1.810 | 2.040 | 2.144 | 2453 | 2744 | 3.022 | 3.375 | 3.633
32 | 0255 | 0.682 | 1.309 | 1694 | 1.808 | 2.037 | 2.141 | 2449 | 2.738 | 3.015 | 3.365 | 3.622
33 | 0.255 | 0.682 | 1.308 | 1.692 | 1.806 | 2.035 | 2.138 [ 2445 | 2.733 | 3.008 | 3.356 | 3.611
34 | 0255 | 0.682 | 1.307 | 1.691 | 1.805 | 2.032 | 2.136 [ 2441 | 2.728 | 3.002 | 3.348 | 3.601
35 | 0255 | 0.682 | 1.306 | 1.690 | 1.803 | 2.030 | 2133 | 2438 | 2724 | 2996 | 3.340 | 3.591
36 | 0.255 | 0.681 | 1.306 | 1.688 | 1.802 | 2.028 | 2.131 | 2434 | 2719 | 2990 | 3.333 | 3.582
37 | 0.255 | 0.681 | 1.305 | 1.687 | 1.800 | 2.026 | 2.129 | 2431 | 2.715 | 2.985 | 3.326 | 3.574
38 | 0.255 | 0.681 | 1.304 | 1.686 | 1.799 | 2.024 | 2.127 | 2429 | 2.712 | 2.980 | 3.319 | 3.566
39 | 0.255 | 0.681 | 1.304 | 1685 | 1.798 | 2.023 | 2.125 | 2426 | 2.708 | 2.976 | 3.313 | 3.558
40 | 0.255 | 0681 | 1303 | 1684 | 1796 | 2021 | 2.123 | 2423 | 2704 | 2971 | 3.307 | 3.551
60 | 0.254 | 0.679 | 1296 | 1.671 | 1.781 | 2.000 | 2.099 [ 2.390 | 2.660 | 2.915 | 3.232 | 3.460
80 | 0.254 | 0.678 | 1.292 | 1664 | 1.773 | 1990 | 2.088 | 2.374 | 2.639 | 2.887 | 3.195 | 3.416
100 | 0.254 | 0677 | 1290 | 1660 | 1.769 | 1984 | 2.081 [ 2.364 | 2.626 | 2.871 | 3.174 | 3.390
120 | 0.254 | 0.677 | 1.289 | 1.658 | 1.766 1.980 2076 | 2.358 | 2617 | 2.860 | 3.160 3.373
140 | 0.254 | 0676 | 1.288 | 1656 | 1.763 | 1977 | 2.073 | 2.353 | 2611 | 2.852 | 3.149 | 3.361
160 | 0.254 | 0676 | 1.287 | 1654 | 1.762 | 1975 | 2.071 [ 2350 | 2607 | 2.847 | 3.142 | 3.352
180 | 0.254 | 0.676 | 1.286 | 1.653 | 1.761 | 1.973 | 2.069 [ 2.347 | 2.603 | 2.842 | 3.136 | 3.345
200 | 0254 | 0.676 | 1.286 | 1.653 | 1.760 | 1.972 | 2.067 | 2345 | 2601 | 2.838 | 3.131 [ 3.340
250 | 0.254 | 0.675 | 1.285 | 1.651 1.758 | 1.969 2.085 | 2.341 2596 | 2.832 | 3.123 3.330
inf | 0253 | 0674 | 1282 | 1645 | 1.751 | 1.960 | 2.054 | 2326 | 2576 | 2.807 | 3.090 | 3.290
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kdet,, je vhodny kvantil Studentova rozlozeni. Staci vyjadreni s odmocinou.

ReSeni. Spocitame X = 42 (.5b), vybérovy rozptyl S? = 4, vybérova smérodatna odchylka S = 2 (1b). Interval

spolehlivosti (2,5b.) (42 — 22%6,42 + 22%6) = (39,52;44,48). O




