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Problem Sets

» Mot just meant to review stuff you should
already know
— Get you to explore new ideas
— Motivate what is coming up in the dass

» The main point of the PSs is fearmimg, not
evaluation

— Don't give up if you can't find the answer in the
book

— Disouss with other students

Menu

*»PS2
» Sorting
+PS3
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P52: Question 3
Why is
(define (higher-card? cardl ard?)
(> {card-rank cardl) (card-rank cardZ)
better than
(define (higher-card? cardl card2)
{= {car cardl) (car cardZ))

Imthis dess, v o't vaoimy T mich 2bourt desioning programs
with good =kstractions. sncs the programs we are dealing wfith are
Ty szl For laege programs,. good absiractions are soosiis]
Thiat's what most o =20 & about.
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P52: Question &, 9

o Predict how long it will take
o Identify ways to make it faster

Much of this ve==k and lab=r classes will be Toou==d
an how compuler soentists predict how long
programs= will take, and on how to make them faster.
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Can we do better?

(define (find-best-hand hole-cards community-cards)
(car [sort higher-hand?
(possible-hands hole-cards
community-cards) )1}
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find-best-hand

(define {find-best-hand lst)
(if (null? {cdr Ist))
{car kt)
{let ({rest-best (find-best-hand {cdr kt))})
(if (higher-hand? [car kst) rest-best)
[car lst)
rest-best] ]}

aHET T I et rw B By

T i ':.'l.luu.-.l_I;..I et LT

ijo=fine {ireart k2 T smpeal)
find-best-hand | =

(i i B (meerd i B 1 shopsal 000

[define (find-best-hand Ist)
(insertl
{lambda (handl handZ)
(if (higher-hand? handl hand2) handl hand2))
{cdr lst) 3; already used the car as stopval
{car kst}]}
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find-best

(define (find-best cf Ist)
{insart
(lambda (c1 c2)
(if {cf c1 c2) c1 c2))
{cdr Ist)
{car Ist)})
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(define (find-best f Ist)
(inserd
(lambda (c1 €2} (if {cf cl 2] €1 c2))
(edr st}

(car Ist)])

(define (find-best-hand lsx)
{find-best higher-hand? lst))
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How much work is
find-best?
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Why not just time it?

| |Moore's Law: computing power
| |{used w) double every 18 months!

|
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How much work is find-best?
(define (find-best of [=7)
{in==rl

(lamibda (cl c2)

{F (f cf c2) c1 c2))

b=t

(car I=£]])

» Work to evaluate (find-best f Is£)?
— Evaluate (inserd (lambda {c1 2] ) Ist)

_—-'E":I'.!i.lateht Thasa dor't cepend anthe l=ngth
= of the | ot o
— Evahuats [cardet) | D=l e st
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Work to evaluate insertd

o=fine I neart T st sopeal)
(I [rwdl? =]
st
[F e b)) (insasi 1 {odr 1) stopwal 1000

» How many times do we evaluate ffor a
list of length ? -

insertl is &n) “Theta 7"
[T we double the length of e lst, we amount of work
requinred approximately doubles.
e will === & more formal definition of @ ned daz=, and 2
more foemal defintion of "Amaunt of work™ in November.)
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Simple Sorting

« We know how to find-best
« How do we sort?

» Use (find-best Ist) to find the best
« Remove it from the list

» Repeat until the list is emphy
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Simple Sort

(define (sort cf Ist)
(if (null? Ist) Ist
(let ({best (find-best cf Ist)))
(cons
best
(sort cf
(delete Ist best))))))
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Sorting Hands

(define (sort-hands Ist)
(sort higher-hand? Ist))
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Sorting
Csort o BT [ci=n= (Pind-best o 5]
[ (ool ) st Dnsars
=t (et (MmO ERET] [lmida [l £T)
(s (i cl &l =2
Tt .8
et [ =]
[o=iet= l=f st ]I

= How ruch work is sort?

= We measure work using orders of

growtt. How does work, grow with
problem siza?
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