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Abstract

Previous studies have proved that the t distribution function has the characteristics of asymptotic
normality. This paper applies the characteristics of the difference function to prove the asymptotic
normality of the t distribution again, improving the previous research. And with the use of MATLAB
software, the asymptotic normality is verified intuitively. After that, we further analyze the cha-
racteristics of the t function with the help of intuitive graphics.
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clear all;clc;

x=-4:0.1:4;

n=linspace(1,100,100);

axis([-4 4 0 0.41]);

ylabel('$t(n)$",'interpreter’,'latex', 'FontSize', 18);

xlabel('x")

for i=1:100

A(1,:)=tpdf(x,n(i));

end

plot(x,A);

hold on;

z=normpdf(x,0,1)

plot(x,z,'color','t', linewidth',2.3);

title('E FHFZ A 1 21 100 F) t 79 A7 55 2 bR BB IE 2570 A1)

legend('n M 1 724k %] 100";
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Figure 1. Asymptotic normality of t distribution
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clc;clear all;

x=-4:0.01:4;

n=linspace(1,100);

axis([-4 4 -0.2 0.41]);

ylabel('$t(n)-N(0,1)$", "interpreter','latex’, 'FontSize', 18);

xlabel('x")

z=normpdf(x,0,1)

for i=1:100

A(l,:)=tpdf(x,n(i))-z;

end

plot(x,A);

title(' F FTEEAN 1 3 100 F) t 5347 % 22 B 505 e IEZS 231 B 22 BR 4K0);

legend('n M 1 Z24LE] 100";
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Figure 2. The image of difference function
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clc;clear all;
MAX=[];MIN=[];a=zeros(1,5)
x=-4:0.01:4;
n=linspace(1,100);

axis([-4 4 -0.2 0.41]);
z=normpdf(x,0,1)

for i=1:100
A(i,:)=tpdf(x,n(i))-z;
MAX(i)=max(A(i,:));
MIN(i)=min(A(i,:));

end

ma=vpa(MAX,3);

mal=[ma a]
ma2=reshape(mal,7,[])
ma3=vpa(ma2.',4)
mi=vpa(MIN,5)
mil=[mi a]
mi2=reshape(mil,7,[])
mi3=vpa(mi2.',3)
GERN:
M1 22 S EHRAT DA, HZ RIS HON 12243 100 1, 22 e B KAE M 0.028099 42

163 0.001139, FH/MEI-0.099264 ZZ4LF|-0.0013572, IR, MATHIZNHME RN TIRZ .
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Table 1. The maximum of difference functions

=1 ERHREKRE
[0.0281, 0.025, 0.02118, 0.01815, 0.0158, 0.01397, 0.0125]
[0.01131,0.01032, 0.009487, 0.008778, 0.008167, 0.007634, 0.007167]
[0.006753, 0.006384, 0.006053, 0.005755, 0.005484, 0.005238, 0.005013]
[0.004806, 0.004616, 0.00444, 0.004277, 0.004126, 0.003985, 0.003853]

[0.00373, 0.003614, 0.003505, 0.003403, 0.003306, 0.003215, 0.003129]
[0.003047, 0.002969, 0.002895, 0.002825, 0.002758, 0.002694, 0.002633]
[0.002575, 0.002519, 0.002466, 0.002415, 0.002366, 0.002319, 0.002274]
[0.00223, 0.002188, 0.002148, 0.002109, 0.002071, 0.002035, 0.002]
[0.001966, 0.001934, 0.001902, 0.001872, 0.001842, 0.001813, 0.001785]
[0.001758, 0.001732, 0.001707, 0.001682, 0.001658, 0.001635, 0.001612]
[0.00159, 0.001569, 0.001548, 0.001528, 0.001508, 0.001489, 0.00147]
[0.001451, 0.001434, 0.001416, 0.001399, 0.001382, 0.001366, 0.00135]
[0.001335, 0.00132, 0.001305, 0.00129, 0.001276, 0.001263, 0.001249]
[0.001236, 0.001223, 0.00121, 0.001198, 0.001185, 0.001173, 0.001162]
[0.00115,0.001139]

Table 2. The minimum of difference functions

2. ER¥HENME
[-0.0993, —0.0578, —0.0407, —0.0313, —0.0255, —0.0215, —0.0186]
[-0.0163, —0.0146, —0.0132, —0.012, —0.011, —0.0102, —0.0095]
[-0.00888, —0.00834, —0.00786, —0.00743, —0.00704, —0.0067, —0.00638]
[-0.0061, —0.00584, —0.0056, —0.00538, —0.00517, —0.00498, —0.00481]

[-0.00464, —0.00449, —-0.00435, —0.00421, —0.00409, —0.00397, —0.00385]
[-0.00375, —0.00365, —0.00355, —0.00346, —0.00338, —0.00329, —0.00322]
[-0.00314, —0.00307, —0.003, —0.00294, —0.00288, —0.00282, —0.00276]
[-0.00271, -0.00265, —0.0026, —0.00255, —0.00251, —0.00246, —0.00242]
[-0.00238, —-0.00233, —0.0023, —0.00226, —0.00222, —0.00218, —0.00215]
[-0.00212, —-0.00208, —0.00205, —0.00202, —0.00199, —0.00196, —0.00194]
[-0.00191, —-0.00188, —0.00186, —0.00183, —0.00181, —0.00178, —0.00176]
[-0.00174, -0.00172, —0.0017, —0.00167, —0.00165, —0.00163, —0.00161]
[-0.0016, —0.00158, —0.00156, —0.00154, —0.00152, —0.00151, —0.00149]
[-0.00147, —0.00146, —0.00144, —0.00143, —0.00141, —0.0014, —0.00138]
[-0.00137, —0.00136]
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cle;clear all;

syms E F;
XT=[];:X2=[];SUP=[];INF=[];
x=-4:0.001:4;
n=linspace(1,100);
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z=normpdf(x,0,1)

for i=1:100

A(1,:)=tpdf(x,n(i))-z;

SUP(i)=max(A(i,:));

INF(i)=min(A(i,:));
E=find(A(i,:)==SUP(i))
X1(1)=(E(:,2)-4000)*0.01
F=find(A(i,:)==INF(i))
X2(1)=(F(:,2)-4000)*0.01

end

plot(n,SUP,'o-",'color','r', linewidth',2);
hold on;

plot(n,INF,'s-,'color','b', linewidth',2);
title('ZE A 1 2 100 1A 2 R BURE);
legend('Z PR B0 KA, 22 R U/ IMED;
ylabel("$t(n)-N(0,1)f HS$', 'interpreter','latex', 'FontSize', 18);
xlabel('n")

grid on;
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Figure 3. The maximum value of the difference function varies with n
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