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Using Mathematical Operators



Finding the Remainder After Dividing Two Values:

• Problem:

➢You want to find the remainder after you divide two 

values.

• Solution:

➢Use the % symbol (the modulus operator) to get the 

remainder:



Finding the Remainder After Dividing Two Values:



Determining the Absolute Value:

• Problem:

➢You want to get the absolute value of a number.

• Solution:

➢abs(x) computes the absolute value of x. The following 

example takes the absolute value of the difference 

between readings on two analog input ports (see 

Chapter 5 for more on analogRead()):



Determining the Absolute Value:



Constraining a Number to a Range of Values:

• Problem:

➢You want to ensure that a value is always within some 

lower and upper limit.

• Solution:

➢ constrain(x, min, max) returns a value that is within the 

bounds of min and max:

myConstrainedValue = constrain(myValue, 100, 200);



Constraining a Number to a Range of Values:



Finding the Minimum or Maximum of Some Values:

• Problem:

➢You want to find the minimum or maximum of two or 

more values.

• Solution:

• min(x,y) returns the smaller of two numbers. max(x,y) 

returns the larger of two numbers:

myValue = analogRead(0);

myMinValue = min(myValue, 200); // myMinValue will be 

the smaller of myVal or 200

myMaxValue = max(myValue, 100); // myMaxValue will be 

the larger of myVal or 100
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Finding the Minimum or Maximum of Some Values:



Raising a Number to a Power:

• Problem:

➢You want to raise a number to a power.

• Solution:

➢pow(x, y) returns the value of x raised to the power of y:

myValue = pow(3,2);

// This calculates 32, so myValue will equal 9.



Raising a Number to a Power:



Taking the Square Root:

• Problem:

➢You want to calculate the square root of a number.

• Solution

➢The sqrt(x) function returns the square root of x:

Serial.print( sqrt(9) ); // this prints 3.00



Rounding Floating-Point Numbers Up and Down:

• Problem:

➢You want the next smallest or largest integer value of a 

floating-point number (floor or ceil).

• Solution:

➢ floor(x) returns the largest integer value that is not 

greater than x. ceil(x) returns the smallest integer value 

that is not less than x.



Rounding Floating-Point Numbers Up and Down:
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Using Trigonometric Functions:

• Problem:

➢You want to get the sine, cosine, or tangent of an angle 

given in radians or degrees.

• Solution:

➢ sin(x) returns the sine of angle x. 

➢ cos(x) returns the cosine of angle x. 

➢ tan(x) returns the tangent of angle x.



Using Trigonometric Functions:



Generating Random Numbers:

• Problem:

➢You want to get a random number, either ranging from 

zero up to a specified maximum or constrained between 

a minimum and maximum value you provide.

• Solution:

➢Use the random function to return a random number. 

Calling random with a single parameter sets the upper 

bound; the values returned will range from zero to one 

less than the upper bound:



Generating Random Numbers:
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Generating Random Numbers:



Setting and Reading Bits:

• Problem:

➢You want to read or set a particular bit in a numeric 

variable.

• Solution:

➢Use the following functions:

bitSet(x, bitPosition)

➢Sets (writes a 1 to) the given bitPosition of variable x



Setting and Reading Bits:

bitClear(x, bitPosition)

• Clears (writes a 0 to) the given bitPosition of variable x

bitRead(x, bitPosition)

• Returns the value (as 0 or 1) of the bit at the given 

bitPosition of variable x

bitWrite(x, bitPosition, value)

• Sets the given value (as 0 or 1) of the bit at the given 

bitPosition of variable x

bit(bitPosition)

• Returns the value of the given bit position: bit(0) is 1, bit(1) 

is 2, bit(2) is 4, and so on.

• In all these functions, bitPosition 0 is the least significant 

(rightmost) bit.



Setting and Reading Bits:
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Shifting Bits:

• Problem:

➢You need to perform bit operations that shift bits left or 

right in a byte, int, or long.

• Solution:

➢Use the << (bit-shift left) and >> (bit-shift right) 

operators to shift the bits of a value.



Shifting Bits:
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Extracting High and Low Bytes in an int or long:

• Problem:

➢You want to extract the high byte or low byte of an 

integer; for example, when sending integer values as 

bytes on a serial or other communication line.

• Solution:

➢Use lowByte(i) to get the least significant byte from an 

integer. Use highByte(i) to get the most significant byte 

from an integer.



Extracting High and Low Bytes in an int or long:
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Forming an int or long from High and Low Bytes:

• Problem:

➢You want to create a 16-bit (int) or 32-bit (long) integer 

value from individual bytes; for example, when 

receiving integers as individual bytes over a serial 

communication link. This is the inverse operation of 

Recipe 3.14.

• Solution:

➢Use the word(h,l) function to convert two bytes into a 

single Arduino integer. Here is the code from Recipe 

3.14 expanded to convert the individual high and low 

bytes back into an integer:



Forming an int or long from High and Low Bytes:
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Forming an int or long from High and Low Bytes:



PORT Pin and register 

details

ATmega328 datasheet, pp. 76-94



Example 1

• Arduino approach • Alternate approach

◼ Make Arduino pins 3, 5, and 7 (PD3, PD5, and 

PD7) to be outputs 

pinMode(3, OUTPUT);

pinMode(5, OUTPUT); 

pinMode(7, OUTPUT);  

DDRD = 0b10101000;

or

DDRD = 0xA8;

or

 DDRD | = 1<<PD7 | 1<<PD5 | 1<<PD3;

Or if me106.h is used:

pinMode(PIN_D3, OUTPUT);

pinMode(PIN_D5, OUTPUT); 

pinMode(PIN_D7, OUTPUT);  



Arduino and theAVR
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