
CS 7A - Fall 2015 - Approximating transcendental functions. Due 9/25/15 (extended)

Background Theory

Transcendental functions are functions that, while they cannot be written as polynomials, can be approximated
by polynomials to any desired accuracy. For example,
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So that sin(1) ≈ 1 − 1
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is better. Actually sin(1) ≈ 0.84147098

The polynomial approximation for ex, where e ≈ 2.7182818284590452353602874713527 is even simpler:
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1. Write a C++ function to approximate sin(x) by its polynomial approximation to the nearest ten-thousandth.
This should work for any input up to 1e10. Write a main() function to test your sin() function.

2. Write a C++ function to approximate ex by its polynomial approximation to the nearest ten-thousandth.
This should work for any input up to 1e10. Write a main() function to test your ex function.

3. The polynomial approximation for ln(x + 1) is
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Write a function for approximating ln(x) to the nearest ten-thousandth and test it. Note that we need to
confine the domain to −1 < x ≤ 2.

4. Use your functions to populate vectors which can be printed out to produce tables for sin(x), ex and ln(x) like
these (except with sin(x), ex and ln(x):
Note that it’s helpful to have the “setw()”,“right”, “setprecision()” and “fixed” commands from the
iomanip library as illustrated in the code below:

1 void show_table(vector <double > vd) {

/// top row header

3 int SP = 8;

cout << "     " << left << setw(SP) << 0 << setw(SP) << 1

5 << setw(SP) << 2 << setw(SP) << 3 << setw(SP) << 4 << setw(SP)

<< 5 << setw(SP) << 6 << setw(SP) << 7 << setw(SP) << 8

7 << 9 << endl;

for(int i = 0; i < 628; ++i) {

9 cout << right << setw(SP) << setprecision (3) << fixed << vd[i];

//if((i+1)%10==0) cout << endl;

11 }

}
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