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535 Complex Numbers
333 Arithmetic Operators

(define (+c z1 z2)
(make-rectangular (+ (real-part zl1l) (real-part z2))
(+ (imag-part z1) (imag-part z2))))

(define (-c z1 z2)
(make-rectangular (- (real-part z1) (real-part z2))
(- (dimag-part zl) (imag-part z2))))

(define (*c zl1 z2)
(make-polar (* (magnitude z1) (magnitude z2))
(+ (angle z1) (angle z2))))

(define (/c zl1 z2)

(make-polar (/ (magnitude z1) (magnitude z2))

(- (angle z1) (angle z2))))

533 Adding Type Information to Complex Numbers
(define (attach-type type contents) (cons type contents))
(define (type datum) (car datum))
(define (contents datum) (cdr datum))
(define (rectangular? z) (eq? (type z) ‘rectangular))
(define (polar? z) (eq? (type z) 'polar))

(define (make-rectangular x y)
(attach-type "rectangular (cons x y)))

(define (make-polar x y)
(attach-type "polar (cons x y)))

;55 Getting the Components

(define (real-part z)
(cond ((rectangular? z)
(real-part-rectangular (contents z)))
((polar? z)
(real-part-polar (contents z)))))

(define (imag-part z)
(cond ((rectangular? z)
(imag-part-rectangular (contents z)))
((polar? z)
(imag-part-polar (contents z)))))



(define (magnitude z)
(cond ((rectangular? z)
(magnitude-rectangular (contents z)))
((polar? z)
(magnitude-polar (contents z)))))
(define (angle z)
(cond ((rectangular? z)
(angle-rectangular (contents z)))
((polar? z)
(angle-polar (contents z)))))
(define (real-part-rectangular z) (car z))
(define (imag-part-rectangular z) (cdr z))

(define (magnitude-rectangular z)
(sgrt (+ (square (car z)) (square (cdr z)))))

(define (angle-rectangular z) (atan (cdr z) (car z)))
(define (real-part-polar z) (* (car z) (cos (cdr z))))
(define (imag-part-polar z) (* (car z) (sin (cdr z))))
(define (magnitude-polar z) (car z))

(define (angle-polar z) (cdr z))



;3 Complex Numbers
;55 Arithmetic Operators (same as before)

(define (+c z1 z2)
(make-rectangular (+ (real-part z1) (real-part z2))
(+ (imag-part z1) (imag-part z2))))

(define (-c zl1l z2)
(make-rectangular (- (real-part zl1) (real-part z2))
(- (dimag-part z1) (imag-part z2))))

(define (*c z1 z2)
(make-polar (* (magnitude z1) (magnitude z2))
(+ (angle zl1) (angle z2))))

(define (/c z1 z2)
(make-polar (/ (magnitude z1l) (magnitude z2))
(- (angle z1) (angle z2))))

(define (make-rectangular x y)
(define (dispatch m)
(cond ((eq? m 'real-part) x)

((eg? m 'imag-part) y)
((eg? m ‘magnitude) (sqrt (+ (square x) (square y))))
((eg? m ‘angle) (atan y x))
(else (error "Unknown message in make-rectangular: ™ m))))

dispatch)

(define (make-polar x y)
(define (dispatch m)
(cond ((eg? m 'real-part) (* x (cos y)))

((eg? m 'imag-part) (* x (sin y)))
((eq? m 'magnitude) x)
((eg? m 'angle) (atan y x))
(else (error "Unknown message in make-polar: " m))))

dispatch)

(define (real-part obj) (obj 'real-part))
(define (imag-part obj) (obj ‘imag-part))
(define (magnitude obj) (obj 'magnitude))
(define (angle obj) (obj 'angle))
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