= We study a simple model in which electrons move in two dimensions. We have computed the
energy per particle and we will plot it. (We follow the classroom discussion)
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o We computethefirst j such thatthe x values fullfil —— > x > ——
j+1 j+2
LogPl ot [I ntegerPart [1/Xx], {x, 2, 0.1},
Pl ot Styl e - {Thick}, PlotLabel -»"In Log scale!",

Frame - True, FramelLabel - {"x", "IntegerPart [1/x]"}]
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o Weseetheas x decreases the j's for which the inequality studied has
solution also increases. j startaOwhen x crosses down 1. When x =1/2 j jumps to 2, etc.

= Once we have selected for a given x the corresponding j, we assingn the corresponding function

func[j_, x_]:=x((2] +3) - (j +1) (j +2) x) (» Note that for j=
-1 we also obtain the case in which x>1 1! x)
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o Look at the functions and their x-derivatives.

functabl e = Tabl e[func[j, x]1, {j, -1, 4}]
df unct abl e = Tabl e [D[func[j, X1, X1, {j, -1, 4}]
Tabl e[l ntegerPart [1/x], {X, 0.1, 2, 0.1}]

X, (3-2x)x, (6-6x)X, (7-12x)Xx, (9-20x) x, (11-30x) x}
{1, 3-4x, 5-12x, 7-24x, 9-40x, 11 -60x}

{10, 5, 3, 2, 2,1, 1, 1, 1, 1,0, 0, O, O, O, O, O, O, O, O}

o The Energy function

Energy[x_] : =func[IntegerPart [1/x] -1, X]

gr aphener gy = Pl ot [Tool ti p[Energy[x], "Energy"]1, {x, 0.2, 1.2},

Frane -» True, FranelLabel - { X=—", — } Pl ot Styl e » Thi ck]
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o The Magnetization function

Magneti zation[x_]:=-D[func[IntegerPart [1/x] -1, y], y] /.y ->X
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Susceptibility[x_]:=
-D[func[IntegerPart [1/x] -1, V], {Yy, 2}]1 /.y ->X

gr aphsusceptibility =Pl ot [Suscepti bility[x], {x, 0.2, 1.2},

Pl ot Range - Al l, Plot Styl e » {G een, Thick}, Franme - True,
"X |_bll
mn 2“Bnll

FranelLabel - {x } Backgr ound -» GrayLevel [. 9]]
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Plot a function

Pl ot [Sin[x], {x, 0, 10}]
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= Plot alist of functions

Si neLi st = Tabl e[Sin[wx], {w, 1, Pi, Pi /10}]
Pl ot [Si neLi st, {x, 0, 2Pi }]
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