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Abstract: Mathematics is used in almost every area of life. With the development of modern computers, mathematical modelling and numerical

simulation Is new synergy In scientific discovery. In this work nonlinear equations are solved In order to determine the time of death to solve a crime.
The equations are solved with few methods and we compare the accuracy of methods.

Introduction Mathematical Methods Used Analysis |
Forensics is among the countless applications of * Method 1 — Newton’s Method * The first equation was solved for k using
mathematics. Mathematical modelling is used in ¢ Xy =x, —Lon) Newton’s method, then second equation for
almost every area of science, engineering and social 7 ln) t d.
sciences as well. 1 8 » k was found to be 0.33711438097
One of the inte_restin_g applicatiop of _mathematicgl +  Methods 1-4 were applied until the
modelling and simulation S forensic sciences. In t_hls approximate error for each fell into a certain
work we study a mathematical model for determining range
the time of death. Here Is an interesting situation [1]: . . .
» Approximate error is calculated using the
Commissioner Gordon had been found dead In his office. At eduation
8:00 pm, the county corner determined the core temperature of 9 Xppaq—X
the corpse to be 90°F. One hour later, the core temperature had e Error = = L
dropped to 85°F. Captain Furillo believed that the infamous Doc . o P An
B had killed the commissioner. Doc B, however, claimed to v K K v * The table below shows that the 4 methods
have an alibi. Lois Lane was interviewing him at the Dally Plant Source http://qucs.sourceforge.net/tech/node16.html [2] began to converge on a single value for
Building, just across the street from the commissioners office. _
The receptionist at the Daily Plant Building checked Doc Binto ¢ Method 2 Appr&x':‘a;ef"or , ,30;5250;376294 , ,3;;;8)9282)2220 , TS%Sgg?gggg;
the building at 6:35 pm, and the interview taps confirmed that . . 2f (xn) f (xp) Vothod 2 1.13093834104369 | 1.13093814002214 | 1.1309381400221"
Doc B was occupied from 6:40 pm until 7:15 pm. An+1 = An = 2(F e )2 =F () f! (o) Method 3 -1.13093575029260 | -1.13093814002035 | -1.1309381400221
. Method 3 Method 4 -1.13093889225984 | -1.13093814002220 | -1.1309381400221
To support or disprove his alibl, one must determine Fen) Conclusion
he time of death * Yn=Xn — -
the ' | | F' Gen) . The value -1.13093814002211 means that
This can be done by modeling Newton's Law of 2F ) f () _
Cooling. t Al T T T e 2 e T ) the time of death was roughly 1 hour and 8
Taking t = O to correspond to 8:00 pm, one can find ©* Method 4 minutes before 8:00 pm
the equations .y =y, — 180  The suspect’s alibi is upheld
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Where k Is the constant of proportionality Journal: 20(6): 870—874, 2012

These equations will be solved using 4 different
methods.
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