A2: 402/408 returned, nagging about the remaining 6... re-marks request through next Wednesday

Missing marks: contact Tracy Wu in BA4208 (tracywu@cs.toronto.edu) for scan of your paper. Any
instructor can enter a missing mark. If she doesn't have the scan, | need to know which TA

For a "timeout" request a re-mark

CSC148 winter 2017

code tracing, oddities, review week 12

Danny Heap
heap@cs.toronto.edu
BA4270 (behind elevators)
http://www.cdf.toronto.edu/~csc148h/winter/
416-978-5899

April 5, 2017
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know your code

...inside out, left to right

def f(n):
return n + 1

def g(m):
return f(m) + 1

f(g(f(l) *2) + 2) f(1) -> g(4) -> f(8) -> 9

visualize composed functions
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recursive

def fibonacci(n):

explore fibonacci
if n < 2:
return n
else:
return fibonacci(n - 1) + fibonacci(n - 2)
fibonacci(4)

visualize fibonacci notice the proliferation of function calls and
how this may obscure the meaning of the function call
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memoized fibonacci

def fib_memo(n, seen):
if n not in seen:
seen[n] = (n if n < 2
else fib_memo(n - 2, seen) + fib_memo(n - 1 , seen)
return seen|[n]

visualize ﬁb_me:mo Each function call instance occurs exactly once
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know more code
. bottom to top (of hierarchies)

class A:
def g(self, n):
return n + 1

def f(self, m):
return self.g(m)

class B(A):
def g(self, n):
return 2 * n

if __name__
= BQO)
print(b.£(2))

= AQ
print(a.f(2))

__main__":

visualize hierarchy

method names are resolved from the
bottom of the hierarchy to the top

-
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...and more code

...think locally...

x =17

def £():

y=x
print(y)
if False:

X =2 even though this code can never be reached, the name x is inserted
into the local name space!

if __name__ == "__main__":

£0

visualize scope !17*
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aliases

>>> L = [[]] * 3
>>> L

[, 0, 111
>>> L[0] .append (1)
>>> L

visualize aliases... many names referring to the same list object...
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persistent values

default values are created when a function is defined...!

>>> def f(n, m=[]):
m.append (n)
return m

>>> f(1)
[1]

>>> f (2) This is rarely what you want, especially if your function is the method
of some class...
[1, 2]

visualize defaults
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linked list redux...

def

__init__(self, value, nxt=None, prev=lNone):

mwun

Create LinkedListNode self with data value, successor nxt, and
predecessor prev.

@param LinkedListNode self: this LinkedListNode

@param object value: data of this linked list node

@param LinkedListNode|None nxt: successor to this LinkedListNod

@param LinkedListNode|None prev: predecessor to this LinkedList

@rtype: None

nwuan

self.value, self.nxt, self.prev = value, nxt, prev

if self.prev is not None:
self.prev.nxt = self step through this in a debugger.

if self .nxt is not lone: in the case of repeated values, which

gets inserted first?
self .nxt.prev = self

+
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generators

class MyRange:

""" range implemented using generator pattern.

i
def __init__(self, target):
self.target, self.num = target,0

def __iter__(self):
return self

def __next__(self):
if self .num < self.target:

current, self.num = self.num, self.num+l

return current The next value isn't calculated until it
is needed...
else:

raise StopIteration()
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bare bones

> 3 hO'l]IS s0... 180/56 minutes per mark...

> 7 questions

v

comprehenswe try to visit a representative sample of course topics

» no aid sheet we provide API or in-person answers on request

-
é Computer Science
UNIVERSITY OF TORONTO



2
g
w
Q> g
> o< . ...
o © O 1)
2 Q02 =
- ~E £ BB
9 57T i)
= »n [ -]
3% ey w.w
s, =i, 5Z
T.zm00 o = © ey e o e, o5
35 “B
= 9 jxn7poon
o=
=©
o wn
]
w3 T¥LOL o3
S o I S §0 PR U 3 4 U0 © % A,
-G s
¥ & ¥ Sy U o) UITEa [TUE SO7F 00 SEITUT SO f0 S0 MLEOT SN o,
o " B
are sias qoEpA BICVESPT PUT WIS T [0 AT 943 wAop Bunia
N - sy symw yred repreisgns @i frw nop, wo L umomsanb sy ramsre
) VoD [, oY 50 T auvs nof onssab AT 5of AT WX A 0o,
LR * Tamswe mod puy o araga sEed wonsnb gy wo syrapm dres Seds
- - Proe uppe pos nod §y papeannd sveds sy w sucesanb s Ly

“sweplues 5w A o
3 ¥ 03 med yey) 2me e s e o U 01 are nod U
{oo sap Buspopaat) safed 27 o smonmnh £ o mEEOE WO ST

(" #0[q SUSTYINIEL B} PER PUE
'BAO0E UOTREE UCTJEIGTUERT #) 00 [[f sskepl ‘Fummuesun aqy uy)
‘QIegs 09 JEn S ayy paaratar aary nod grun afed sy wmy j0u o

ey 15y

sy ]

PO T T T T T T equany wspg

e e oy
smoy § — woneng
%)v SIHEFIISD @\0
,~,ov sonemsE] 1107 By @&w\
04&. g pue suy o Aigory ath
N OLNDNOL 40 ALSUTAND &o‘



wrng 4o oeg zzpo 1z sl T e

3 e g0 mpuT 1T R G
e
T3 pmoem £ AR W e e ey
(e Ty
33 g0 P e o3 x preddy
Py
-seGIo BRI PN T OT R X B3 eRal mmam
oo e 3 m x
e

‘oans sprwm pewsons e TR e amed
Bamens v ermeed f tsdem m ooy momn m v e e
selem oz
P

erarEmd
31 e gwwwd Bumamets v o3 mame w o w e
ssqmn yued BT o (5 W01
P

‘Estdnig ww ‘0 g0 maved (e ‘) wm umae
2l {mne e g0 AMT o OEmETO
‘0 #0 wlex w3 WIN peIEIORR BTN RE I

=inx 3o 3T - (el
‘eucy mrmer sEmame ‘0w R 37 [0 mmam
wrre o ()30
‘ermimme seeg pu g m dew v mr g enay mmam
]
‘0 w1 de e @I RS oEE e WG mIm
e 110
ew

3w EmemEm e gn e e mmiy
e e (Ene
1 da prymmsssy e senTe e CpeTFsds on 5 deas
‘0 3% manE T persToeds 1o ET Ll AT (oemsssep )
ammom o ymom e Barlpceds dear mn 1 - Gie gan B
v i mn Rnone esdnny s Bnmene 101 nmay
mrelimnt go am < (] ‘dome [rmae]) e
3w s amiTeEE wm wma
B ]
-3 w1 e ey . omam
R ]
x Burrax ao ‘3o1p ‘erdm 31w go il mp wmaey
assm o (xueT
TEmaTie

S PUE SUORNER POy U0RR) SR L0WS

Lnaz ey FIVEE TYNL] THRMIDED

ERSITY OF TORONTO

uter Science

hirite

é )




MYNE 40 OEE zz o 2z aleg T o v

o mimmrde smmmEe

‘el E T Tpme mwEm T o Doy o

T miEmrde e cETTRE meToom <1 wyEesdmy
e ——

[1mmma temn m 3wz my oo o]

o Emgerdaes ETT

= o ymme m et 3 E en
1zelop 3ox Gdue renw sawen

peneErsE {E
¥ *E)juormn fr
® o1 e e

“prased o m der g1 B sowdmari doe

semmies w e dew Bryoe o % 03 maoR e gD 1R W Gmam
Bursas o A c- ([de))aTEE

‘5 W freop 0w Eeop @ ET 1o @ PEmCE e KR w3 e

et w3 g [1)5  Bmaae) §om mp dme e wman
sl o {1 anEpE s

mEE e ey m peedm

v p g wns oo Ewad C[esms)s ke w

O L L e ———
o {[[pue Jrmis e e

e 51 Cminmessdes Brae B3 ot dselan m o
Bureis oo (zaim

CeminceGIo eERS PUN E UT R X BT ey mamam
mmm o E o

sam

‘mmed e moq Bewprno (3 ] s oy sl scpms sma

19w
smpuer sTroH

‘mpre B moie em ams
]

d1ded g
-xep weriEed 3w T 3amem
iz aepur 3 oy

Lnaz ey FIVEE TYNL] THRMIDED

ERSITY OF TORONTO

uter Science

hirite

é )




topics

object-oriented programming and design: lecture slides and
example code, in-class exercises, weeks 1-2,
lab #1, lab #2, and assignment #1

abstract data types, stacks, queues: lecture slides and example
code, week 3, lab #3

reading, writing recursion on nested lists: lecture slides and
example code, in-class exercise, week 4, lab #4

modularity, functional programming idiom lecture slides and
example code, week 5, lab #b5

linked lists: lecture slides and example code, in-class exercise,
week 6, lab #6

5 Computer Science
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more topics

recursion on general trees: lecture slides and example code
week 7, in-class exercises on contains and leaf,
lab #7

recursion on binary trees: lecture slides and example code week
8, lab #8, and assignment #2

binary search trees, insertion, deletion, mutation: lecture slides
and example code week #9, in-class exercise

efficiency, recursion, recursive structures: lecture slides and
example code week #10, lab #9

big-Oh, big-Theta, hash table: lecture slides and example code
week #11

hash table, tracing and traps: lecture slides and example code
week #12

office hours: Mondays 2:30-5 p.m., April 10, 17, 24 $
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s0me more prep:

Exam jam:
http://www.artsci.utoronto.ca/current/exam_jam

... puppies, practice, etc.

Extra lab http://www.teach.cs.toronto.edu/~csc148h/
winter/Labs/lab10/handout.pdf — no marks, no TAs, no
physical lab. Some practice on complexity.
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. Marks: 8/63
O]'d €xam que Stlon' =" @param Tree t: tree rooted at t
@param int depth: depth of this node in original tree
@rtype: None

def swap_even(t, depth=0):
""" Swap left and right children of nodes at even depth.
# stuff omitted for space...
>>> bl BinaryTree(l, BinaryTree(2, BinaryTree(3)))
>>> b4 = BinaryTree(4, BinaryTree(5), bl)
>>> print(b4)

1 if depth % 2 =
2 t.left, t. rlght =t rlght t.left
if t.left is not None:
3 swap_even(t.left, depth + 1)
if t.right is not None:
4 swap_even(t.right, depth + 1)

5
>>> swap_even(b4)
>>> print(b4)

5

4
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