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Notes

1. You should submit your work in the form of either a text file or compileable source code

2. All submissions should have the format : FIRSTNAME LASTNAME Date Description.txt/.cpp/.h

Question 1
In the code shown below, the initial values of v1 and v2 are 4 and 6, respectively. After the fucntion addition

(which does not do addition) executes, what are the values of v1 and v2. Describe your full reasoning, if necessary
by using pictures to describe the flow of the memory. Be careful, like I said in the session, reading functions takes
care. This function is not what we dealt with in class.

// argument differences

#include <iostream>

using namespace std;

int addition (int& a, int b)

{

int r;

a = a+5;

b *= a;

r=(a+b)/2 - 7;

return r;

}

int main ()

{

int v1=4;

int v2=6;

int z=9;

cout << "Before func is v1="<<v1

<<" v2="<<v2

<<" z="<<z<<endl;

z = addition(v1,v2);

cout << "After func is v1="<<v1

<<" v2="<<v2

<<" z="<<z<<endl;

}
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Question 2
In this program below, describe what is happening in each of the steps of assignment to the array numbers. The
goal is to make a prediction of what the values of each of the entries in the array will be prior to executing the
code. After making this prediction, compile and execute the code. Does your prediction agree with what you see?
If not, debug your understanding to determine what was incorrect in your logic. Finally, execute the code multiple
times in a row and confirm that you see the same values in the array each time. Include you printout of the code,
either in the form of a screenshot or in your answer sheet.

// this is not the same as you saw in class

#include <iostream>

using namespace std;

int main ()

{

int numbers[6];

int * p;

p = numbers;

*p = 1;

p++;

*p = 4;

p = &numbers[2];

*p = numbers[0];

p = numbers + *p;

*p = 4;

p = numbers+1;

*(p+4) = 5;

cout << "Numbers : "<<numbers[0]

<<" "<<numbers[1]

<<" "<<numbers[2]

<<" "<<numbers[3]

<<" "<<numbers[4]

<<" "<<numbers[5]<<endl;

return 0;

}
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Question 3 In this question you will practice the creation of structures and the use of functions. In HEP, one of
the most common types of things we work with are four vectors when describing the kinematics of particles at the
LHC. In this exercise, write a piece of code in which you do the following :

1. Define and instantiate a structure that represents a four-momentum. This should contain fundamental
memory types that represent the energy and (three) momentum of a given particle.

2. Declare, define, and use a function that takes as an argument a single four vector structure and returns
the invariant mass of the four vector (as a float). Note that this will probably require that you exponen-
tiate something, so you will need to teach yourself how to use the math library (cplusplus.com reference),
specifically, look for the pow() function.

3. Declare, define, and use a function that takes as arguments two four vector structure that you have defined
and returns the resultant four vector which is the sum of the two four vectors. This will be another four
vector struct.

You should implement all of this within a sinlge main() function such that I can compile it via g++ as we have
been using and seeing these past sessions.

Note that you can organize your code as you like, perhaps using a header to define the struct and make the
function prototypes, but the code must be well commented, use appropriate indentation to make it readable, and
be readable.
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http://hyperphysics.phy-astr.gsu.edu/hbase/Relativ/vec4.html
http://www.cplusplus.com/reference/cmath/


Question 4
From Project Euler, describe the procedure or algorithm that you would use to solve question 4.

“A palindromic number reads the same both ways. The largest palindrome made from the product of two 2-digit
numbers is 9009 = 91 99. Find the largest palindrome made from the product of two 3-digit numbers.”
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https://projecteuler.net
https://projecteuler.net/problem=4

