


Figure 1.1: Power and Inverse Power Method
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Experiment: 8

Vector-space of wave functions
in Quantum-Mech: Position
and Momentum differential
operators and their
commutator, wave function

Scilab code Solution 8.0 Hermitian Differential Op

1 // Submitted by Dr . T r i r a n j i t a S r i v a s t a v a . A s s i s t a n t
P r o f e s s o r , Phy s i c s Dept . , Ka l i nd i Co l l e g e ,

Un i v e r s i t y o f De lh i
2

3 // Aim : To show the commutator r e l a t i o n i n p o s t i o n
and momentum space [ x , p]= i h c u t or n g e n e r a l [ xˆn
, p]= i ∗ h cu t ∗n∗x ˆ(n−1)

4 // Two examples a r e shown in t h i s program
5 // 1 . Let the f i r s t f u n c t i o n i s f x=x
6 // 2 . Let the second f u n c t i o n i s f x=xˆ3
7 // For s i m p l i c i t y l e t the wave func t i on A=x
8 // [ fx , p ]=( i h c u t ) ( d fx /dx )
9 // h cu t=h/2 p i ; h i s p l anck c on s t an t
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10

11

12 clc

13 x=poly(0,”x”)
14 h_cut =1.05*(10) ^-34 // h cu t=h/2 pi ,

u n i t s i s i n Jou le−s e c
15 A=x // Cons ide r ed

Wavefunct ion i s A=x
16

17 s=input(” Enter 1 or 2 to choo s e the f u n c t i o n as f x =
x or f x = x ˆ3 , s= ”)

18 select s

19 case 1

20 fx=x // F i r s t
wave func t i on

21 case 2

22 fx=x^3 // Second wave func t i on
23 end

24

25 fx_p=fx*(-%i*h_cut)*derivat(A)

26 p_fx=(-%i*h_cut)*derivat(fx*A)

27 commutator =(fx_p -p_fx)

28 disp(” [ fx , p ] = ”)
29 disp(commutator)

30 disp (”The r e s u l t c o n t a i n s an ex t r a x because the
chosen wave func t i on i s A = x”)
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Figure 8.1: Hermitian Differential Op
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Figure 8.2: Hermitian Differential Op

53


	
	
	
	
	
	

