EDO|AEP|01
Description
Résolvez le problème ci-dessous jusqu’à x = 4 en commençant avec x = 0, y = 1


a) Algébriquement 
b) En utilisant la méthode d’Euler à la main avec un h = 0.5
c) En utilisant Excel avec n’importe quelle taille d’étape h.
Comparez les réponses pour chaque méthode.
Solution
a) Cet ÉDO peut facilement être intégré.


C peut être trouvé en utilisant la condition initiale de y = 1 à x = 0.


Lorsque x = 4


b) La méthode d’Euler prend la forme suivante.


où


Les conditions initiales (xi,yi) sont (0,1) et le tableau suivant peut être généré.
	x
	y
	f(x,y)

	0
	1
	8.5

	0.5
	5.25
	1.25

	1
	5.875
	-1.5

	1.5
	5.125
	-1.25

	2
	4.5
	0.5

	2.5
	4.75
	2.25

	3
	5.875
	2.5

	3.5
	7.125
	-0.25

	4
	7
	-7.5



c) De nombreuses valeurs différentes de h peuvent être choisies. Essentiellement, plus le h est petit, plus la solution sera proche de la vraie réponse, comme indiqué ci-dessous.


Solution	0	0.2	0.4	0.6	0.8	1	1.2	1.4	1.6	1.8	2	2.2000000000000002	2.4	2.6	2.8	3	3.2	3.4	3.6	3.8	4	1	2.3311999999999999	3.0432000000000001	3.2991999999999999	3.2431999999999999	3	2.6752000000000002	2.3551999999999982	2.1071999999999989	1.9791999999999952	2	2.1792000000000087	2.5072000000000045	2.9552000000000049	3.4751999999999938	4	4.4431999999999903	4.6991999999999976	4.643199999999986	4.1311999999999642	3	Euler @ h=0.5	0	0.5	1	1.5	2	2.5	3	3.5	4	1	5.25	5.875	5.125	4.5	4.75	5.875	7.125	7	Euler @ h=0.05	0	0.05	0.1	0.15000000000000002	0.2	0.25	0.3	0.35	0.39999999999999997	0.44999999999999996	0.49999999999999994	0.54999999999999993	0.6	0.65	0.70000000000000007	0.75000000000000011	0.80000000000000016	0.8500000000000002	0.90000000000000024	0.95000000000000029	1.0000000000000002	1.0500000000000003	1.1000000000000003	1.1500000000000004	1.2000000000000004	1.2500000000000004	1.3000000000000005	1.3500000000000005	1.4000000000000006	1.4500000000000006	1.5000000000000007	1.5500000000000007	1.6000000000000008	1.6500000000000008	1.7000000000000008	1.7500000000000009	1.8000000000000009	1.850000000000001	1.900000000000001	1.9500000000000011	2.0000000000000009	2.0500000000000007	2.1000000000000005	2.1500000000000004	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999996	2.3999999999999995	2.4499999999999993	2.4999999999999991	2.5499999999999989	2.5999999999999988	2.6499999999999986	2.6999999999999984	2.7499999999999982	2.799999999999998	2.8499999999999979	2.8999999999999977	2.9499999999999975	2.9999999999999973	3.0499999999999972	3.099999999999997	3.1499999999999968	3.1999999999999966	3.2499999999999964	3.2999999999999963	3.3499999999999961	3.3999999999999959	3.4499999999999957	3.4999999999999956	3.5499999999999954	3.5999999999999952	3.649999999999995	3.6999999999999948	3.7499999999999947	3.7999999999999945	3.8499999999999943	3.8999999999999941	3.949999999999994	3.9999999999999938	1	1.425	1.8014875000000001	2.1323875000000001	2.42055	2.6687500000000002	2.8796875000000002	3.0559875000000001	3.2002000000000002	3.3148	3.4021875000000001	3.4646875000000001	3.5045500000000001	3.5239500000000001	3.5249874999999999	3.5096875000000001	3.48	3.4377999999999997	3.3848874999999996	3.3229874999999995	3.2537499999999993	3.1787499999999991	3.0994874999999991	3.017387499999999	2.9337999999999989	2.8499999999999988	2.767187499999999	2.6864874999999988	2.6089499999999988	2.5355499999999989	2.4671874999999988	2.4046874999999988	2.3487999999999989	2.3001999999999989	2.2594874999999992	2.2271874999999994	2.2037499999999999	2.1895500000000001	2.1848875000000003	2.1899875000000009	2.205000000000001	2.2300000000000013	2.2649875000000015	2.3098875000000012	2.3645500000000013	2.4287500000000017	2.5021875000000016	2.5844875000000016	2.6752000000000016	2.7738000000000014	2.8796875000000015	2.9921875000000009	3.1105500000000008	3.2339500000000005	3.3614875000000004	3.4921875	3.625	3.7587999999999999	3.8923874999999999	4.0244874999999993	4.1537499999999987	4.2787499999999987	4.3979874999999993	4.5098874999999996	4.6128000000000009	4.705000000000001	4.7846875000000013	4.8499875000000037	4.8989500000000046	4.9295500000000061	4.9396875000000069	4.9271875000000076	4.8898000000000108	4.8252000000000139	4.7309875000000181	4.6046875000000211	4.4437500000000263	4.2455500000000317	4.0073875000000356	3.7264875000000415	3.4000000000000474	x


y
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