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Abstract
	The purpose of this report is to show how quantitative reasoning plays a part in the art of playing piano music. The report will first describe the basic things that must be known while playing the piano. We will then discuss how mathematics is used to accommodate these basic needs in order to correctly play a song. We will then briefly discuss what determines different styles of music. The last thing that we will be analyzing will be how the amount of mathematics used can determine different styles of music which then can determine the popularity of that genre. 
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How Can Quantitative Reasoning be Used in Playing Piano?
Introduction	
Have you ever thought about how much mathematics are used for playing instruments? By analyzing music that any instrument plays, we are able to see that each has certain patterns and mathematical alignments that make the musical piece a song. For this report, we will analyze what part mathematics play in the art of piano music. There are three things that we will be analyzing; how math is used to determine time and patterns with-in the piece, how these patterns then determine different styles of music, and the correlations between style of music and amount of mathematics used in each style. 

Procedure
The main thing that is worried about most in piano playing is keeping the rhythm that is written for the song while also maintaining a steady beat. The first thing pianists must do in order to find the correct rhythm is to keep track of the amount of beats that are segmented in a measure. By following this rule, they are able to count each beat in accordance to the amount allowed in each measure. This results in different notes holding different times which create a unique rhythm each time. 
The way that a Pianist determines how many beats are with-in a measure is by looking at a time signature. In this time signature there are two numbers, one on the top and the other is on the bottom. The top number gives the amount of beats which are in the measure. The bottom number signifies which note is given the down beat, or the beat 1 according to the amount per measure. 
In order to then determine how many beats one note has, we must first look at what is the time setting for each note. There are 3 main notes we must be aware of. These are a quarter note, half note and whole note. A quarter note is held for one beat. The half note contains two beats and a whole note is given 4 beats. At times there is a need for a half of one beat to be added to a beat, a dot that follows right next to a note enables that change. There are also notes that just are a half of one beat, these are called eighth notes. Notes that are then half of the eighth notes are then called sixteenth notes. These are used for very quick and usually elaborate pieces. 
Now that we know how many beat each of these notes hold, we are able to find how many of these notes are appropriate to fit into one measure at a time. The bottom number of the time signature tells us which note gets one beat in each measure. There are 3 typical numbers that are used in the bottom of the time signature. These are usually 2, 4 and 8. 2 stands for the half note, 4 signifies the quarter note and 8 is given to the eighth note. Once a time signature is assigned to a piece, the mathematics is now ready to occur. I will go over 3 of the most common time signatures in order to explain how the beats are distributed to each note according to the time signature for the piece of music.

Results
If the time signature was 2/4, with-in each measure are two beats. 4 then indicates that it is the quarter note that receives the one beat. If the quarter note receives one beat and the half note is twice as much as the quarter note, we can assume that the half note will receive 2 beats. which is twice as much as the beat that the quarter note received. If we then look at an eighth note which is half the beat that the quarter note sustains, then we can assume that is has half of the 1 beat the quarter note is assigned which is 0.5. 
The time signature that we will now look at is 3/2. We can see that there are 3 beats in each measure and given the 2 know that it is the half note that is given the beat 1. If there was a half note that started in the measure, in order to fulfill the full 3 beats required in that measure, two more half notes would suffice. If a whole note was present, being twice as large as the half note, we can assume that it would be given two beats. A quarter note and a whole note could give the measure the beats necessary, as would 2 half notes and 2 quarter notes because each quarter note, being half the value of a half note, would be given a half of a beat.
The last time signature that is used, although not as often as the 2/4, 3/2 and 4/4, is the 6/8. 6 beats are given with-in each measure and it is now the eighth note that is given the down beat. since the eighth note is half the value of the quarter note, we know that the quarter note will hold 2 beats and that the half note will then hold 4 since it is twice as much as the quarter note. 
By defining the time signature of a song, we are able to find what type of music is most likely going to be played. Each genre has a certain time signature that creates the certain rhythm which makes that genre unique from others. 2/4 are usually used for faster songs, while a song with a  3/2 time signature is usually used for slower songs that you may find in sacred music. 4/4 is the most commonly used and appears in ballads, rock, jazz, Latin American and Spanish music. 6/8 are technically used for fast more up-beat songs seeing that the measures are counted by some of the quickest notes. (MusicArrangers, 2006)

Conclusion
In the above material, we were able to use quantitative reasoning in order to help us understand why notes occurred when and why they were placed in that particular sequence. Quantitative reasoning helps us to understand how mathematics is involved in our everyday lives. When learning the reasoning of the situation, we are then able to actually create our own quantitative reasoning in any aspect of our lives. 
By learning the quantitative reasoning that is embedded in the art of playing piano music we are capable to read music, even create music. After looking at a number of different types of music we were able to see what kinds of time signatures belonged to each. Now when we look at music we will understand the reasoning behind the music, how the beats correlate with the rhythm and how we are able to determine the correlation. This will better our understanding of how to play the music and what rhythm it was intended to play. 
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