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Introduction 
MPIR (multiple precision integers and rationals) is a library for performing arbitrary-precision (“bignum”) 
arithmetic. See http://mpir.org/index.html. It is highly optimized code written in C and assembly 
language. 

For example, using MPIR and an appropriate algorithm, you can write a C++ program to compute a 
million decimal digits of pi in under 3 seconds on a modern Linux laptop (Figure 1). 

 

Figure 1. The head and the tail of a listing of a million decimal digits of pi computed with MPIR on Ubuntu. 

We will download, configure, build, and install MPIR on the Ubuntu distribution of the Linux operation 
system. See https://www.ubuntu.com/.  

If you have not yet installed and configured Ubuntu, first read the following tutorials: 

• “Install Ubuntu on Windows 10 and on Virtual Box” 
http://www.cs.sjsu.edu/~mak/tutorials/InstallUbuntu.pdf  

• “Configure Ubuntu for Software Development” 
http://www.cs.sjsu.edu/~mak/tutorials/ConfigureUbuntu.pdf  

You can also install MPIR directly on MacOS X instead of on Ubuntu. 
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Download MPIR 
Download the source files of MPIR from http://mpir.org/downloads.html. Choose the latest version 
from “Old releases”, currently the 2017-03-01 MPIR 3.0.0 version. Unzip to create a file named (for 
example) mpir-3.3.0. 

 

Configure and build MPIR 
Change to your MPIR directory and type the following commands in the Ubuntu terminal window: 

The configure script may say that yasm and/or m4 are missing from your system. If you are on Ubuntu, 
install them with these commands: 

If you are on MacOS X, install yasm and m4 with these commands: 

Check MPIR 
Type the following command to compile and run test programs that check your MPIR build: 

Install MPIR  
Type the following commands to install the MPIR header files into /usr/local/include and the MPIR 
library files into /usr/local/lib:  

./configure --enable-cxx 
make 

make check 

sudo make install 
sudo ldconfig 

sudo apt install yasm 
sudo apt install m4 

brew install yasm 
brew install m4 

If you are using the Ubuntu subsystem of Windows 10, use a browser in Windows (such as 
Microsoft Edge) to download the .zip compressed installation file. Then in the Ubuntu 
terminal window, use the mv command to move the installation file out of the Windows 
downloads directory into your Ubuntu home directory. Use /mnt/c or /mnt/d to access 
directories and files in the Windows file system. For example, from your Ubuntu home 
directory, enter a command similar to 

 

 

: 

 

The final dot represents the current directory (your home directory). Then use the unzip 
command to create the subdirectory mpir-3.0.0 in your home directory. 

mv /mnt/c/Users/rmak/Downloads/mpir-3.0.0.zip . 
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Compile, link, and run a program 
If your program depends on MPIR, you must include mpir.h: 

If your program also uses the C++ feature of overloaded arithmetic operators, you must also include 
mpirxx.h: 

For example, to compile, link, and run a program named BigPi.cpp: 

The -lmpir option tells the linker to look for the MPIR library mpir that you installed in /usr/local/lib. 
(That’s a lower-case letter “ell” and not the digit “1”.) 

 

#include <mpir.h> 

#include <mpirxx.h> 

g++ -o BigPi BigPi.cpp -lmpir 
./BigPi 


