KMA/ODR — 1. tyden — oby&ejné diferencialni rovnice 1. ¥adu 1

Ptiklad 1. Najdéte vZechna ¥eSeni Cauchyovych potateénich dloh

{ ty'(t) +y(t) =0, t>4, ) { v () (1 +12) =2y, t>1,

Pr¥iklad 2. Najdéte obecna ¥eseni diferencialnich rovnic prvniho ¥adu

1) ty'(t) +y(t) = y* (1), 2) ty'(t) + y(t) = tsint.

P¥iklad 3. Uzitim substituce u(t) = “2 Yete diferencidIni rovnice

1) 2y (t) = ty(t) + 5> (1), 2) y2(t) — 2ty(t) + %y (t) = 0.

Ptiklad 4. V roviné zy je zadan systém k¥ivek s parametrem C'. Tento systém k¥ivek nalrtnéte. Déle urlete a nalrtnéte
systém kolmych kFivek (sestavte diferencidlni rovnice pro oba dva systémy k¥ivek a najdéte obecné ¥edeni diferencidlni
rovnice, kterd popisuje systém kolmych kF¥ivek).

1) y=Cx, CER, 3) 2 +(y—C)? =0C? CeR-{0}.
2) ay=0C, CeR,

P¥iklad 5. (dobrodruzstvi kriminalistiky) Rano byl ve sklep& nalezen mrtvy muz. V 8:00 byla teplota jeho t&la 30°C. V
11:00 klesla teplota obé&ti na 28 °C. Teplota vzduchu ve sklep& se po cely den drzi na hodnoté 11 °C.

Matematicky model chladnuti lidského téla post mortem ma tvar polatedni tlohy

W { y'(t) = —a(y(t) —b), t>to,
y(to) = Yo,
kde y(t) je teplota t&la v Case ¢, a je koeficient chladnuti t&la a b je teplota prosttedi.

1. Urtete YeSeni y = y(t) potate¢ni ulohy (1).

2. Vypottéte lim y(t) a ziskany vysledek interpretujte.
t—+o0

3. P¥edpokladejte, Ze teplota t&la pfed usmrcenim byla 37 °C. Pomoci modelu (1) stanovte €as mordu (zaokrouhleno
na minuty).
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Henssgeho nomogram

TEMPERATURE TIME OF DEATH

PERMISSIBLE VARIATION OF 95% (*h)
RELATING NOMOGRAM

for ambient temperatures up to 23°C
corrective factors P i

A (naked— still air)
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The nomogram expresses the death-time (t) by:

-1
Trectum ambient

—.625) +
el =

1,25 exp@Rat) = 125 exp (5B t) Bl == 1212815 Ckig .028%4

ambient

The nomogram is related to the chosen standard i.e. naked body extended lying in still air.
Cooling conditions differing from the chosen standard may be proportionally adjusted by
corrective factors of the real body weight, giving the corrected body weight by which the
death-time is to be read off. Factors above 1.0 may correct thermal isolation conditions,
and factors below 1.0 may correct conditions accelerating the heat loss of a body.
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How to read off the time of death

L. Connect the points of the scales by a straight line according to the rectal and the ambient
temperature. It crosses the diagonal of the nomogram at a special point.

II. Draw a second straight line going through the center of the circle, below left of nomogram,
and the intersection of the first line and the diagonal.
The second line crosses the semi-circles which represent the body weights.
At the intersection of the semi-circle of the body weight the time of death ca be read off.
The second line touches a segment of the outermost semi-circle. Here can be seen the
permissible variation of 95%.

Example: temperature of the rectum 26.4°C; ambient temperature 12°C; body weight 90 kg.
Result: time of death 16 +-2.8 h. Statement: the death occured within 13.2 and 18.8 (13 and 19)
hours before the time of measurement (with a reliability of 95%).

Note: if the values of the ambient temperature and/or the body weight (see "corrective factors")
are called into question, repeat the procedure with other values which might be possible.
The range of death-time can be seen in this way.

Requirements for the use

- no strong radiation (e.g. sun, heater, cooling system)

- no strong fever or general hypothermia

- no uncertain (+) severe changes of the cooling conditions during the period between the time
of death and examination (e.q. the place of death must be the same as where the body was found)

- no high thermal conductivity of the surface beneath the body (+4).

+ Known changes can be taken into account: a change of the ambient temperature can often be
evaluated (e.g. contact the weather station); use the mean ambient temperature of the period
in question. Changes by the operations of the investigators (e.g. take any cover off) since
finding the body are negligible: take the conditions before into account!

++ Measure the temperature of the surface beneath the body too. If there is a significant
difference between the temperature of the air and the surface temperature use the mean.

Empiric corrective factors of the body weight

dry . wet through
clothing/covering in air corrective clothing/covering in air / water
factor
wet body surface
.35 naked flowing
.5 naked still
.7 naked moving
.7 1-2 thin layers moving
naked moving .75
1-2 thin layers moving .9 2 or more thicker moving
naked still 1.0
1-2 thin layers still e 1 2 thicker layers still
2-3 thin layers 1.2 more than 2 thicker still
1-2 thicker layers moving or 1.2 layers
3-4 thin layers still 1.3
more thin/thicker without 1.4
layers influence [
thick bedspread kL
+ clothing combined é:;

Note: for the selection of the corrective factor of any case, only the clothing or covering
of the lower trunk is relevant!

Personel experience is needed, nevertheless, this is quickly achieved by the consistent
use of the method.
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