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Exercise 3
C/C++

(handed out: 03.05.2023 – hand in: 09.05.2023 12:00 pm )

Review

1. What must be in every C/C++ program
(1P)?

2 #include

2 main(){}
2 return

2 ;

2. How to loop correctly over the whole ar-
ray int m[n] (1P)?

2 for (int i=1; i<=n ; ++i)

2 for (int i=0; i<n ; ++i)

2 for (int i=1; i<n ; ++i)

2 for (int i=0; i<=n ; ++i)

1. Task Floating point number representation II (2 P)
The representation of floating point numbers is more complex and has many issues:

What is the bit pattern representation of the following float numbers: 7, 1.E-7, and
7+1.E-7 and what is therefore the result of this summation? (2 P)

2. Task GRS bits (3 P + 2 BP)
We want to use the example 1.000× 25− 1.001× 21 from the lecture to understand the
advantage of GRS bits.

a) Just as an exercise, convert the given binary operands to decimal numbers. (1P)

b) Instead of infinite precision, use GRS bits for the calculation, so 3-bit mantissa +
GRS bits. (2P)

c) Bonus: Show that just having R+S bits wouldn’t be enough, consider therefore
also the calculation of 1.000× 25 − 1.111× 21 for comparison. (2 Bonus P)

3. Task Importing data into arrays (4 P)
Write a C++ program that imports x-y data pairs into an array.

a) First, arrays x[100] and y[100] of type double shall be declared. (0.5 P)

b) The user should specify how many data pairs n they want to enter. (0.5 P)

c) The program then imports via a for-loop the x- and y-values entered by the user
into the arrays x[] and y[] (0.5 P):
cin >> x[i] >> y[i] ;

d) The imported data should be printed out pairwise in form of an x-y table for
checking. (0.5 P)



H. Todt, J. Kanehisa, P. Richter Computational Astrophysics I, SoSe 2023

The imported data points shall be analyzed (2 P):

e) The line of best fit for the entered values shall be determined:

y = b · x + a (1)

where

b =

∑n
i=1(xi − x)(yi − y)∑n

i=1(xi − x)2
, (2)

a = y − b · x , (3)

with the means x = 1
n

∑n
i=1 xi and y = 1

n

∑n
i=1 yi.

The coefficients a, b shall be printed out.

As a test case: For the following pairs one should obtain a ≈ 0.3883 and b ≈ 2.0511

x = 1.2 y = 2.6

x = 3.4 y = 8.7

x = 6.9 y = 12.6

x = 8.9 y = 18.2

x = 10.1 y = 22.4


