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function y = CHF(n,a,c,z)

ifn==0

y=1;

else

y=CHF(n-1,a,c,z) +cn(a,n)/cen(1,n)/
en(c,n) *z'n;

endfunction y = CHF(n,a,c,z)

ifn==0

y=1;

else

y=CHF(n-1,a,c,z) +cn(a,n)/en(1,n)/
cn(c,n) *z'n;

end

function y =cn(c,n)
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ifn= =0

y=1;

elseif n = =

y=c;

else

y=find_cn(c,n-1) * (c+n-1);

end

function y = Rnl(n,1)

syms r real;

Nim =sqrt(en(1,n +1)/en(1,n-1-1)) =*
2/cn(1,2%1+1)/n2;

y=Nlm % (2 *t/n)"l * exp( - 1/n) * CHF(n
~1-1,-n+1+1,2*%1+2,2%1/n);
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Fig.1 Three - dimensional image of confluent

hypergeometric polynomials
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Fig.2 Radial probability density distribution
curve of a hydrogen atom
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function y = YIm(1l,m)

syms theta phi real;

Nlm =sqrt(en(1,1-m)/en(1,l+m) = (2 =1
+1)/4/pi) 5

f=Nlm * Pim(1,m) % exp( ~i * m = phi);

y =subs(f, %", cos(theta) ) ;

function y = Plm(1,m)

syms x real;

ifl==

y=1;

else

y=(-1)"m=* (1 -x2)"(m/2)/2"Ven(1,1)
xdiff_ n((x2-1)1,1+m);

end
function y = diff_n(f,n)
ifn==0
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Symbolic Computation and Visualization of the Wave
Function of a Hydrogen Atom

ZHOU Cheng-bin' ,ZHOU Zheng-dong' ,SHI You-jin®
1. School of Textiles and Clothing Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China;
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Abstract ; This paper achieve an efficient programming of hydrogen atom wave function computing by using the formula of summa-
tion confluent hypergeo metric functions, legendre polynomial suitable for positive or negative "m" value and recursive funtion re-
alization of MATLAB. The symbol calculation verifies the validity of the algorithm. The paper performs visualization of complex
function by using two — dimensional curve, the 3 - D surface chart and 4D slice graph.
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