Claude Shannon and Application of Boolean Algrebra
“At Michigan, while studying electrical engineering, Shannon had attended a philosophy class which introduced him to Boolean algebra. He commented some time later; ‘it just happened that no one else was familiar with both fields at the same time’. Shannon saw that the binary character ‘yes/no’ or ‘one/zero’ of Boolean logic could be applied to laying out electrical switching circuits, and this became the subject of his 1937 master’s thesis.
In 1938 he published a seminal paper, A Symbolic Analysis of Relay and Switching Circuits, drawing on Boole’s Mathematical Analysis of Logic to demonstrate how to build decision circuits from electromechanical relay switches. This paper established the logical basis on which modern digital computer circuits are based.      
Shannon’s ideas were recognised as ground-breaking and were applied rapidly to the design of automatic telephone switching systems. In 1940, MIT awarded him both a master’s degree in electrical engineering and a PhD in mathematics. In 1941, Shannon joined the Mathematics Department at Bell Laboratories, to which he remained affiliated until 1972.
In the late 1940s, Shannon published two further papers of fundamental importance for the information age; in 1948 A Mathematical Theory of Communication, in which he explained the transmission of information in digital terms, and in 1949 Communication Theory of Secrecy Systems, which is credited with establishing cryptography as a science.
Boole via Shannon inspired an industry which has transformed the world in which we live. The relay switches used by Shannon were soon followed by much faster vacuum tubes, then much smaller transistors, and finally microchips which reach ever-greater levels of miniaturisation.
Computers, information storage and retrieval, electronic circuits, controls and sensors, and much of the world of technology that supports life, learning and communications in the twenty-first century depend on the inventive, versatile mathematics devised by George Boole.”
(University College Cork, 2015)
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