In[437]:= (*Ansatz:*)
f = Exp[—a x2]
(*normalizationx)
A =1/sqrt[Integrate[f?, {x, -®, o}, Assumptions » {a >0, 8> 1}]]
Yy = Af
(#*check normalizationx)
Simplify[Integrate[y?, {x, -o, ©}, Assumptions »a > 0] ]
(xcompute <y |H|¥>, using A=m=1x)
En = Integrate[é (D[¥, x1)% +x*y?, {x, -©, ©}, Assumptions » {a >0, B > 1}]
(#minimizex)
min = FindMinimum[En, {a}]
Print["Eo = ", min[[1]], " (XA hbar®/m?)*/°"]

(*plot the wavefunctionx)
Plot[ (¢ /. min[[2]]), {x, -3, 3}]
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In[445]:= (*Ansatz: )
f = Exp[—axz] (a+bx2 + cx? +dx® +ex8)
(#*normalizations)
A= 1/Sqrt[Integrate[f2, {x, -», ©}, Assumptions » {a >0, B > 1}]]
Yy = Af
(*check normalizationx)
Simplify[Integrate[y?, {x, -o, ©}, Assumptions »a > 0] ]
(*compute <Y |H|¢>, using A=m=1x)

1
En = Integrate[; (D[¥, x]1)%2 +x*y?, {x, -», ©»}, Assumptions » {a >0, B > 1}]

(*minimizex)
min = FindMinimum[En, {a, a, b, ¢, d, e}]
Print["Eo =", min[[1]], "(A hbar4/m2)1/3"]

(*plot the wavefunctionx)
Plot[ (¥ /. min[[2]]), {x, -3, 3}]
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The line search decreased the step size to within the tolerance specified by AccuracyGoal and PrecisionGoal but
was unable to find a sufficient decrease in the function . You may need more
than MachinePrecision digits of working precision to meet these tolerances . >
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Eg = 0.667987 (A hbar®*/m?)'/3
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In501]:= (*Ansatz: %)
f = Exp[—axzﬁ]
(#*normalizationx)
A= 1/ (Sqrt[z Integrate[fz, {x, 0, ©}, Assumptions » {a >0, B> 1}] ])
Yy = Af
(*check normalizationx)
Simplify[z Integrate[zll2 ;, {¥x, 0, }, Assumptions » {a >0, 8 > 1}]]
(xcompute <Y |H|¥>, using A=m=1x)

1
En = 2 Integrate[; (D[¥, x])% + x*y?, {x, 0, ®}, Assumptions » {a >0, f3 > 1}]

(*minimizex)
min = FindMinimum[En, {a, }]
Print["Eo = ", min[[1]], "(A hbar’/m’)*/*"]

(*plot the wavefunctionx)
Plot[ (¥ /. min[[2]]), {x, O, 3}]
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In[493]:= (*Ansatz:*)
f = Exp[—axzﬁ] (1 +ax? +bx4)
(*normalization#)
A= 1/ (Sqrt[z Integrate[fz, {x, 0, ©}, Assumptions » {a >0, B> 1}] ])
Yy = Af
(*check normalizationx)
Simplify[z Ini:egrai:e[zlf2 , {x, 0, ©}, Assumptions » {a >0, 3 > 1}]]
(xcompute <y |H|¥>, using A=m=1x)

1
En = ZIntegrate[E (D[¢, x]1)%2 +x*y?, {x, 0, ©}, Assumptions » {a >0, 3 > 1}]

(*minimizex)

min = FindMinimum[En, {a, 3, a, b, c}]
Print["Eo = ", min[[1]], " (XA hbar®/m?)'/°"]
(*plot the wavefunctionx)

Plot[ (¢ /. min[[2]]), {x, O, 3}]

428
out493]= e ¥ " @ (1+ax2 +bx4)

1 1.2 9 1 1 1 5
Out[494]= (3\/5 )/ [\/ [le 2B o 2/5 (45><16Bo<4//3/3Gamma[1+5 +9 x4h8 (a2+2b) a?/B 3 Gamma 1+5] +

5

1 1 1
2 9 5 . 3/8 3 5 5 RS
b 3 Gamma |l + +9x8Rhaa Gamma + 9 %x2P abaf Gamma
23 23 23

Out[495]= (3\/?@"‘2/30‘ (1 + ax? +bx4>)/

g e 1
B3

45><16/§oc4//3/3Gamma
1 1 1
2 9 5 . 3/B 3 3 3 7
5 | b 3 Gamma 1+26 +9x8Raax Gamma +9 %2k aboaf Gamma

1
= 5
1+ — | +9x48 (a2+2b) O(Z/BBGamma[1+— +

2

23 28

Out[496]= 1

7
= 2+ = 1
ouj497]= |5 x2 B a?/BR|117x2 Ba”BBGamma{Z—z—B

+

6 2
2+— 1 4+ = 9
117x2" Baa®? (-3+2p) Gamma{1+ ﬁ} +13x2 B (a2 +2b) QZ/BGamma{1+ ﬁ] +

1
13, 117x328 056 (6b(—5+25)+a2<1+65>)Gamma{ﬁ}

144 b2 Gamma{l N } ' N
23 B

4+
1172 % o*/" (4+ab (-3+10p)) Gamma| > |

B

+

1 1 1
d 44 = =
117 85 a3/# (16 a + b2 (1+14B))Gamma{2—7/3} 117 » 2 BabocBGamma[i}

28 /
+
B B

5
1+ —
23

™I

+9 x4 (a2+2b) a?’/P 3 Gamma +

1 1
[13 (45 %168 o*'P Bcamma |l + ﬁ

9 1 3 1 1 7
5 bZBGamma{1+ —] +9 %858 ao<3//3Gamma{—] +9x2Babakf Gamma{—]
2 203 23

The line search decreased the step size to within the tolerance specified by AccuracyGoal and PrecisionGoal but
was unable to find a sufficient decrease in the function . You may need more
than MachinePrecision digits of working precision to meet these tolerances . >
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