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Motivation
Syntax

Crazy Math Function

Write a function (crazy n) to implement

3
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Motivation
Syntax

let vs. de ne

let expressions:

(let ((<varl> <expl>)

(<var2> <exp2>)

(<varn> <expn>))
<body>)
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An Example

Syntax
let vs. de ne

Implementf

1+ 1
f(x)=
( ) 1

sinx

L 2 itxs0,
if x =0.
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First Try...

Motivation
Syntax

let vs. de ne

(define (f x)

(define inv-sin (/ 1 (sin x)))
(if (= x 0)
1

(+ 1 inv-sin (square inv-sin))))
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let

Second try...

Motivation
Syntax

let vs. de ne

(define (f x)
(if (= x 0)
1

(define inv-sin (/ 1 (sin x)))
(+ 1 inv-sin (square inv-sin))))
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let Motivation
Third try!

let vs. de ne

(define (f x)
(if (= x 0)
1

(let ((inv-sin (/ 1 (sin Xx))))

(+ 1 inv-sin (square inv-sin)))))
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Scope Examples

(define x 7)
(define (moo x)

(+ x 2))

> (moo 4)
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Scope Examples

(define y 7)
(define (moo x)
(let ((x 8))
(+ xy)

> (moo 4)
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Scope Examples

(define (moo x)
(let ((x 8))

(define y (+ x 2))
)
(+ x 1))

> (moo 4)
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Scope Examples

(define (moo x)
(let ((x 8))

(define y (+ x 2))
)
(+y1)

> (moo 4)
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Scope Examples

(define (moo x)
(let ((x 8)

(y (+ x 2)))
(+ xy)

)

> (moo 4)
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Review Session?
Interlude

ever-negative?
Course Trouble

Any interest in review session?

Friday 5:00 - 6:00
_Or_
Saturday 12:00 - 1:00
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Interlude
ever-negative

Review Session?
ever-negative?

(define (ever-negative? f n)
(cond ((< n 0) #f)

((< (f n) 0) #)

(else (ever-negative? f (- n 1)))))
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Review Session?
Interlude ever-negative?

ever-negative

> (ever-negative? sqrt 5)

#f

> (ever-negative? square 5)

#f

> (define (lin-func x) (+ (* 3 x) -7))

> (ever-negative? lin-func 3)

#t

> (define (quad-func x) (+ (* 2 x x) (* -3 x)))
> (ever-negative? quad-func 3)

#t
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lambda
Euclid's Distance

p(xl X2)2+(yl y2)?
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Motivation
Synt:
lambda

Exar

Euclid's Distance

P (x1 x2)2+(yl y2)?
(define (euclid x1 x2 yl y2)

(define (diff-sq a b) (square (- a b)))
(sqrt (+ (diff-sq x1 x2) (diff-sq y1 y2))))
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Euclid's Distance

lambda

P (x1 x2)2+(yl y2)?
(define (euclid x1 x2 yl y2)

(define (diff-sq a b) (square (- a b)))
(sqrt (+ (diff-sq x1 x2) (diff-sq y1 y2))))
(define (euclid x1 x2 yl y2)
(let ((diff-sq (lambda (a b) (square (- a b)))))
(sgrt (+ (diff-sq x1 x2) (diff-sq y1 y2)))))
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Motivation
Syntax
lambda Examples

lambda procedures as arguments

> (ever-negative? (lambda (m) (+ (* 3 m) -2)) 4)
#t

> (ever-negative? (lambda (X) (+ (* 2 x xX) (* -3 x))) 3)
#f
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Motivation

Syntax
lambda
lambda Syntax

Examples

(lambda (<formal parameters>)
<procedure body>)

A lambda expression is identical to a procedure de ned in the
typical way - it just doesn't have a variable bound to it by deift.
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Motivation
Syntax
lambda

Examples

lambda and de ne

(define a (* 3 4))
(define (square x) (* x X))
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Motivation
Syntax
lambda

Examples

lambda and de ne

(define a (* 3 4))
(define (square x) (* x X))

(define square (lambda (x) (* x Xx)))
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Motivation

Syntax
lambda Examples

Some More Examples
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Motivation

Syntax
lambda Examples

(define (e-to-n n)

(let ((e (compute-e 100)))
(expt e n)))
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Motivation
Syntax
lambda Examples

(define (e-to-n n)

(let ((e (compute-e 100)))
(expt e n)))

+++

(define e-to-n

(lambda (n)

(expt e n))))

o = = E A
John Chilton let and lambda

(let ((e (compute-e 100)))



Motivation
Syntax

lambda Examples

;(define e-to-n

; (lambda (n)

; (let ((e (compute-e 100)))
: (expt e n))))

;; optimizes to...

(define e-to-n
(let ((e (compute-e 100)))
(lambda (n)
(expt e n))))

= = - 2 DA

John Chilton let and lambda



	let
	Motivation
	Syntax
	let vs. define

	Scope Examples
	Interlude
	Review Session?
	ever-negative?


