Documentation for the compound.rkt teachpack

The teachpackonpound. r kt contains structures used for manipulating chemical com-
pounds. Information on how to install teachpacks can bedamthe course Web site.

1 Structure and data definitions

(define-struct compounghame p))

;; A compoundis a structurerfiake-compound r),Iwhere
' nis a symbol and

" | is a partlist.

(define-struct par{size eoy)

;; A part is a structurerfake-part s g where

., sisaninteger and

;; eis an element or a compound.

;; This indicates that the part consistss#lements or compounds

;; A partlist is either

;;  emptyor

' (cons p pJ, where
” pis a part and
'’ plis a partlist.

(define-struct elemerfhame mmag$

;; An elementis a structurerfake-element n)nwhere

’ nis a symbol and

" mis a number (the molar mass, that is, the mass of
; one mole of the substand&()2 x 10%* atoms).

2 Built-in data

To save you time, the teachpack includes the definition ofyntamstants. You are welcome to
create more definitions along with the functions that yoatdor labs and assignments.

(definehydrogen(make-elemeriH 1.01))
(definecarbon(make-elemeritC 12.01))
(define oxygen(make-elemeriO 16.00))
(definesodium(make-elemeriiNa 22.99))
(definesulfur (make-elemeritS 32.07))
(defineargon (make-elemernitAr 39.95))
(define calcium(make-elemeritCa 40.08))
(defineiron (make-elemerife 55.85))



(definephosphorugmake-elemeri 30.97))

(define po-four (make-compountPO4 (list (make-partl phosphorus(make-pard oxygen)))
(defineso-four(make-compount504 (list (make-partl sulfur) (make-par4 oxygen)))
(definecalcium-phosphate
(make-compounttalcium-phosphate (list (make-part3 calcium (make-par2 po-four))))
(defineglucose
(make-compountglucose
(list (make-part6 carbon (make-partl2 hydrogen (make-part6 oxygen)))
(defineiron-sulfate
(make-compountron-sulfate (list (make-part2 iron) (make-part3 so-foun)))
(definecinnamaldehyde
(make-compounttinnamaldehyde
(list (make-part9 carbon) (make-part3 hydrogen (make-partl oxygen)))

For convenience in testing, we have created “elements” anthpounds” that indicate their
“molar mass” in their names. It is also possible to read frbm names of the compounds the
numbers of elements in each (that is, none has more than hewch of the elements). It may
be easier to untangle where an error occurs than in a compeli@ the relation between molar
mass, elements, and parts is less obvious.

(defineel(make-elemeriel 1))
(defineel0(make-elemerie10 10))
(definee100(make-elemerie100 100))

(definec123(make-compountt123

(list (make-partl e10Q (make-part2 e10 (make-pari3 el))))
(definec45(make-compountt45

(list (make-pard e10Q (make-part el))))

(definec200(make-compountt200 (list (make-part2 €10Q)))
(definec489(make-compountt489

(list (make-partl c123 (make-partl c45 (make-part3 e100Q

(make-part2 e10Q (make-partl el))))

(definec304(make-compountt304

(list (make-partl c200 (make-partl €100 (make-pard el))))



