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welcome
Thank you for purchasing the MEAP for Get Programming with Clojure.
I have written this book to take a developer with basic knowledge of a high-level language
like Python, Java, C#, Ruby or Javascript to being a Clojure developer that can interview
confidently and be hired for a position in a Clojure environment.
This book covers the Clojure syntax, introduces functional programming and teaches how
to write real Clojure programs.
The orientation of this book is very pragmatic: It contains lots of Clojure code snippets that
are intended to be run in a Clojure REPL (a REPL is a program that evaluates code). To
maximise teaching effectiveness, I have created the Klipse REPL, which offers many beginnerfriendly features that will make your Clojure journey satisfying and enjoyable.
This book also contains Capstone projects to make sure you have assimilated the content
of each Unit and to give you the opportunity to see how Clojure code is written in the context
of a real situation. I hope that you will find it very productive to work on the Capstone projects
and learn from the solutions that I propose to them.
In my opinion, Clojure is a really powerful language, but it is so different than other
languages that it takes time to get used to and to benefit from its power. The main purpose of
this book is to allow you to appreciate and make use of Clojure power.
Since Clojure syntax is very distinct from the syntax of other programming languages, I
am trying a few unique approaches to help you acquire a sort of “muscle memory” for
Clojure’s special syntax, especially its apparently weird use of wrapping parenthesis.
I have intentionally delayed Clojure installation instructions and how to execute Clojure
code inside the REPL on your machine. The reason is that I believe writing a lot of Clojure
expressions by hand without being disturbed by a machine interface is the best way for you to
become comfortable with Clojure syntax. I’d like to hear whether you find this incremental
approach helpful.
Likewise, I expose some concepts several times in a slightly different way in the first units
of the book. The purpose of this apparent repetition is to train your mind to become fully at
ease with basic Clojure syntax. Then, you will feel at ease when I introduce more complex
topics later in the book. Please let me know whether you find this approach helpful, too.
I wish you a happy Clojure journey.
If

you

have

any

questions,

comments,

or

suggestions,

please

share

them

in

Manning’s Author Online forum for my book.

— Yehonathan
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Unit 0
Get Programming with Clojure

Welcome to Get Programming with Clojure!
In the current Unit, we will give you a taste of the Clojure syntax and explore together what
specifically makes Clojure a fun language to learn and use and when it is most appropriate to
use Clojure.

We will discuss the following topics:
•

Lesson 1 introduces the Clojure syntax and its particular usage of the parenthesis

•

Lesson 2 describes at a high level Clojure key features

•

Lesson 3 discusses the use cases where it makes the more sense to use Clojure

The core of this Unit is Lesson 2 where we explain what makes Clojure such a powerful
language. We present several Clojure code snippets in order to make the ideas concrete. That
is the reason why we present the basics of the Clojure syntax in Lesson 1.
After completing this Unit, I hope that you will be motivated and well prepared to start your
journey into this wonderful language called Clojure.
More details about the Clojure syntax and Clojure installation instructions and will come in
Unit 1 and Unit 2.
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Lesson 1
The Clojure syntax

Clojure is a LISP dialect. Lisp is a family of computer programming languages with a long
history and a distinctive, fully parenthesized prefix notation
As a LISP dialect, Clojure uses the LISP syntax and its fully parenthesized prefix notation. Let’s
see what it means.
There is a fundamental difference in the order of the parentheses between the LISP syntax
and the syntax of most other languages. In other languages like Java or ruby, we have
different syntaxes for different parts of the language while in Clojure all parts of the language
follows the same syntax: the syntax of an s-expression or a symbolic expression.
In this Lesson, we will illustrate the uniqueness of the Clojure syntax by focusing on function
calls, arithmetic expressions and if expressions at a very high level. Those topics will be
covered in much more details in Unit 1 and Unit 3.

After reading this lesson, you will be able to:
•

Describe the order of the elements in a Clojure expression

•

Read function call expressions in Clojure

•

Read arithmetic expressions in Clojure

•

Read if expressions in Clojure
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Table 1.1 This table summarizes the Clojure syntax for the expressions that will be covered in this
Lesson
Expression
Function call

Arithmetic operation

Arithmetic comparison

If expression

Nested function call

Nested arithmetic expression

1.1

Example

Java-like syntax

(foo 1 2)

foo(1, 2)

(+ 2 3)

2 + 3

(> x 2)

x > 2

(if (> x 2)
3
5)

if (x > 2) {
return 3;
} else {
return 5;
}

(foo 1
(bar 2 3))

foo(1, bar(2, 3))

(* (+ 2 3)
(+ 5 7))

(2+3) + (5+7)

Function calls
In most non LISP-based languages, in a function call, the function symbol precedes is followed
by parentheses and inside the parentheses, the function arguments are separated by commas.
Something like: foo(1, 2).
When the arguments are themselves function calls, we have a nested function call like:
foo(1, bar(2, 3)).
In Clojure, the function symbol is inside the parenthesis. It might feel a bit unnatural to you
because you are so used to the other notation. You have probably already heard that in LISP,
there are so many parentheses.
But if you think about it, you will see that this notation has the merit to be symmetric. It
treats in the same way the function and its arguments: all go inside the parenthesis.
For a flat function call, the equivalent of foo(1, 2) is (foo 1 2).
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Figure 1.1 The structure of a function call illustrated by an example that involves a function named foo.
The syntactic rules for a function call in Clojure are:
1. A function call is enclosed into opening and closing parenthesis
2. First element inside the parentheses is the name of the function to call
3. Other elements inside the parentheses are the arguments to be passed to the function:
the elements are separated by one or more whitespace characters. (Commas between
the arguments are optional in Clojure, usually we don’t use them.)
4. When one of the arguments is itself an expression, it follows the same syntactic rules

DEFINITION

Whitespace
By whitespace, we mean any character which are used for spacing, and have an empty representation.
In the context of Clojure, it means spaces, tabs and end of line characters. A proper choice of
whitespace leads to an indentation of the code that facilitates the reading of the code.
For a nested function call, the Clojure equivalent of foo(1, bar(2, 3)) is (foo 1 (bar 2

3)).

Figure 1.2
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Table 1.2 This table summarizes the translation between java-style and Clojure syntax for flat and
nested function calls
Java style

Clojure

foo(1,2)

(foo 1 2)

foo(1, bar(2, 3))

(foo 1 (bar 2 3))

foo(baz(4, 5), bar(2, 3))

(foo (baz 4 5) (bar 2 3))

As you can check by yourself, in the case of function calls (flat or nested), the number of
opening and closing parenthesis is exactly the same in both syntaxes.
The higher number of parentheses in LISP and Clojure comes from the fact that this syntactic
rule applies to all the expressions of the language: arithmetic operations function definitions, if
statements etc..

1.2

Arithmetic expressions
Let’s take a look at how an arithmetic expression looks like in a Java-style language. The
arithmetic operator syntax differs from the function call syntax. Instead of being prepended to
its arguments, like in a function call, the operator symbol comes between the numbers like
this:
2 + 3

In Clojure, it will be (+ 2 3).
The + symbol is just another function to be called. As such, it exactly follows the syntax of the

function calls that we saw in the previous section.

Figure 1.3 The structure of an addition with the + form illustrated by an example.
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It is important to notice that the + function in Clojure can receive more than two arguments
which is very handy and indeed makes the arithmetic expressions shorter than in other
languages in some cases.
For instance, 2 + 3 + 4 would be (+ 2 3 4).
And a nested arithmetic expression like (2 *3) + (5 *7) will be: (+ (* 2 3) (* 5 7)).
The same logic applies to arithmetic comparison operators. If we want to check whether the
value of x is greater than 2, we write (> x 2) instead of x > 2.

Table 1.3 This table summarizes the translation between java-style and Clojure syntax for flat and
nested arithmetic expressions

1.3

Java style

Clojure

2 + 3

(+ 2 3)

2 + 3 + 4

(+ 2 3 4)

(2*3) + (5*7)

(+ (* 2 3)
(* 5 7))

x > 2

(> x 2)

if expressions
Now, let’s take a look at how an if statement looks in a Java-style language. Let’s write a
piece of code that:
•

compares x with 2

•

Returns 3 in case x is greater than 2

•

Returns 5 otherwise
if(x > 2) {
return 3
} else {
return 5
}

Please take a moment to notice that this expression doesn’t follow at all the same syntax as
the function call syntax. Let’s decompose this expression:
•
•

if(x>2)

{ return 3}

--- this part is similar to a function call
--- here a new symbol appears: the curly braces
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•
•

--- a symbol for defining what to do when the condition doesn't hold

else

{return 5}

--- curly braces again

In java-style languages, the syntax of an if statement completely differs from the syntax of a
function call. You are probably so used to it that you don’t notice it anymore.
In Clojure, the previous if statement will be written as an if expression:
(if (> x 2) 3 5)

Please take a moment to observe the structure of this if expression and notice that it looks
very similar to a function call. Indeed, in Clojure, if expressions follow the same syntactic
rules as any other expressions in the language: an expression is made of an operator and
optional arguments surrounded by parenthesis.
In the case of an if expression:
1. The first argument is the condition
2. The second argument is the value of the whole expression in case the condition holds
3. The third argument is the value of the whole expression in case the condition doesn’t
hold.
We can make this expression more readable by indenting it. Recall that we can add as many
whitespace

characters as we want without altering the meaning of the expression. The

expression becomes:
(if (> x 2)
3
5)

We are not going to define formally the indentation rules in Clojure. Hopefully, you will get
used to them naturally by reading the book.
In Clojure, there is no else keyword to introduce the value of the whole expression in case

the condition doesn’t hold. It makes the code more concise and once you get used to it, it is
also more readable.
Like in many other languages, the else part of an if expression is optional: if we omit the

third argument of an if expression it is replaced by the default nil value. For instance, the

value of the following if expression:
(if (> 0 2)
3)

is nil.
Now, if we combine all what we learn we can write a complex nested if expression
(if (> x 2)
3
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(if (< x 10)
(+ x 20)
(+ x 10)))

The occurrence of 3 closing parentheses at the end of the expression is an example of what
make people say that in LISP there are too many parentheses.
In Java style syntax, it would have been:
if(x > 2){
return 3
} else {
if(x < 10){
return x + 20
} else {
return x + 10
}
}

Indeed, in this case in Clojure, we have 6 opening and closing parentheses while in Java we
have:
•

2 opening and closing rounded parenthesis

•

3 opening and closing curly braces

Table 1.4 This table summarizes the translation between java-style and Clojure syntax for flat and
nested if statements:
Java

Clojure

if(x > 2) {
return 3
} else {
return 5
}

(if (> x 2)
3
5)

if(x > 2){
return 3
} else {
if(x < 10){
return x + 20
} else {
return x + 10
}
}

(if (> x
3
(if (<
(+
(+

2)
x 10)
x 20)
x 10)))
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In java-style languages we have indeed less parenthesis because the arithmetic expressions
are not required to be wrapped into parenthesis. Also, we have different kind of parentheses:
rounded parentheses and curly braces.
Finally, the fact that in Clojure, the convention is to close all the trailing parentheses on the
same line give to some people this feeling that there are too many parenthesis.
My hope is that after having followed the first lessons of this book the Clojure syntax will feel
much more natural to you. And hopefully, by the end of the book you will love the clojure
syntax.

1.4

Summary
In this Lesson, we have introduced the basics of Clojure syntax and how it differs from other
languages. We have seen that unlike other languages where we have a different syntax for
functions, operators and statements, in Clojure the same syntax is applied to all parts of the
language. We have explored examples of function calls, arithmetic expression and
expressions.

if

This uniformity of the syntactic rules is what makes the community say that Clojure syntax is
simple. At this moment, you might probably feel that this “simple” syntax feels a bit weird to
you. In Unit 1, we will explore more in details the Clojure syntax and it will gradually feel
more natural to you.
The high level knowledge of Clojure syntax that you acquired in this Lesson is enough in order
to be able to understand the next Lesson that gives a preview of the key features of Clojure.
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