ECE 302-003 Homework #2 Solution

Question 11: Fall 2023
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_ Cx | 2% 200¢ less
A Aesr ‘Ylw e— (W &KX - (WS € ’ B e————-———-’_e
(695

—1
V) pay =5 =

need o we L Hopalss vule

20%S (098

=] 2@ = (g (__ 2065 [o8¢
/oo “ e e AQ)(H‘Z"'“]

ol

| 0'{1 (eo§ loos
D Mt gy = € (3058107 (LoewosZ soostt
W - -S-—O 5‘3
M'or= [(v+ L(§)+ 0~ 0
0 B 5 %

’5‘00000 e
/M”(OI‘ /
[$v g% ) 5=0
Mja-”q ‘
.__) (o0 80y s (8vs
. F(sre " fusrd)-1)
m)
foo 5 /féo
{ /9\0990 - ki
Ml = Lo CLCE) =) o oo
))M Lo =

3



B
4 G(32) :ﬁ%—_mé = Z:\Z 0. 97 = g{.o_ng;'@ﬂ)
_ 0.07% ; » (0
g T e SE S I g
9z

100 — 9o i lzl<% X
) dny e e ot

eo=fo — (© %
) o= s - Lot
le's . A=le < 4= Yo 00
S o> = ?oo :ff’f

Question 14:

A)
b ) =
) 906D i o
9 a%m;&
“AlxH
~ )\e ) _M
Tk T e L o
0 ‘
L e-)\ (¥3,7) e/é’e

) 9,31 - )}
26 31D i e_,\m = e MK rd
’ ohse

Qt(x )

= VC“X)



Question 15:

/“'[:; A’/f(,://c/ ./x

0
}[ X/?<€ /Jx ff/e X[ JIx vy



Question 16:

“ ol Spow < LAY (881 (A AL (A08) (8,4 8) coph)]
Seve tle lefre dewotes she winaing feom
b I the feams Vo esonly matchtd, and esh gont iv indpadn of
vle ofbers, phon
PIAH) =P8 8) = %
M1 a A1) (A8 i Awd) <1 ((BAH) =
24 4(3) s tv i g/

L" I‘L /‘J ye-"fqgé/e/ ébf {,'/(e(/, m/f d([ufv/d, &n’m&f e ('I/CCQ na/ I;;-/dff'\'/"'"}
wnd re  feum (s ffﬁé-lll/' o (f/‘e(/ Fo iy Hhon  cagpler. Thy v by

Awé—.’t—f naf<a ey,



Question 17:

Py ch/‘\[ﬁ(a S/a(a :f.‘?f ‘fzr 2’ 4/5’}

b B=F ¢ (L, (50, (15), (63, (1¢)3
Question 18:

@t sunple Speces £ M, 8L cheig), (A1 chi, Bud) (B AL cln], (WL chery 41

(Ceris, AL Bl (chas, B, #1)
b: A:U/” Bl Coris) (A1 Choa, i)
D= (M, 8ol chuis), (ctiir, B4, 49)
U041 Bl et ] (8L A1, cteir)S
¢t F (Y, chos, 4], (Chriy, M, al) 3

Jo§ (A BL bl
e:f{f?/, Bib,cher) (41 covis, Bd) (Bol 41 chea), (Ches, Bdl, Al ]

Question 11 }
@ (ANB NCT)UANBNC)U (A“NBNe)




) (ANB - ANBOC) U (AOC- ANBOC)U (BNC-ANBNC)
e

\id

ik
@)
@) (AOB) U (ANC—ANBIC)U (BOC—-ANBNC )

>

ERCAVEUL)T //////
52




QuesﬁonZO:
pubue) = (bue)” hoa D403
=DNCT Ay De/[/(@,”" le

> (4ub) e b

:(/4‘/]5(//]6( Z/, be/V(l/ju'/ /”/(’
2 Aabnce

back = sa bsti /o‘/{'y

Z aivaloat
£, il

(Avbuc) - %A/?/
/




Question 21:

In [1]: 1 import numpy as np
import numpy.random as npr

4 def play_game():

5 # -- the game prize is hidden behind a door --

3 DOORS = ["A","B","C"]

7 prize = npr.choice(DOORS,1,p = [1/3, 1/3, 1/3]).item()

8 # -- the player chooses a door --
g pick = npr.choice(DOORS,1,p = [1/3, 1/3, 1/3]).item()
8 # -- the host reveals a non-chosen door without the prize --

REM_NO_PRIZE = set(DOORS) - set(prize) - set(pick)
revealed = npr.choice(list(REM_NO_PRIZE),1).item()

13 # -- the player can swap or stay --

14 swap = (set(DOORS) - set(pick) - set(revealed)).pop()
# -- compute policy choices --

return pick==prize,swap==prize

JRa

main():

NUM_GAMES = 1@%*4

num_wins = [8,8]

for n in range(NUM_GAMES):

22 we,wl = play_game()

23 num_wins[@] += we

24 num_wins[1] += wl

25 print(num_wins)

print("Sticking: ",num_wins[@], ", winning rate = ", num_wins[8]/NUM_GAMES)
print("Swapping: ",num_wins[1], ", winning rate = ", num_wins[1]/NUM_GAMES)

if _ name_ == main
main()

[3312, 6688]
Sticking: 3312 , winning rate = ©.3312
Swapping: 6688 , winning rate = 6.6688

(c) Swapping doors yields the higher chance to win the prize.

Question 22:

In [1]): 1 import numpy as np
import numpy.random as npr

4 def play game():

5 # -- the game prize is hidden behind a door --

6 DOORS = ["A","B","C"]

7 prize = npr.choice(DOORS,1,p = [@.5, 8.3, 8.2]).item()

3 # -- the player chooses a door --

9 pick = npr.choice(DOORS,1,p = [8.2, @.4, 8.4]).item()

# -- the host revegls @ non-chosen door without the prize --
REM_NO_PRIZE = set(DOORS) - set(prize) - set(pick)

revealed = npr.choice(list(REM NO_PRIZE),1).item()

# -- the player can swap or stay --
swap = (set(DOORS) - set(pick) - set(revealed)}).pop()
# -- compute policy choices --

return pick==prize,swap==prize

main():
NUM_GAMES = 1@**4
num_wins = [@,8]
for n in range(NUM_GAMES):
wé,wl = play_game()
num_wins[@] += we
num_wins[1] 4= wil
print(num_wins)
print("Sticking: ",num_wins[@], ", winning rate = ", num_wins[@]/NUM_GAMES)
print("Swapping: ",num_wins[1], ", winning rate = ", num_wins[1]/NUM _GAMES)

if.. ‘name . .==""_ main. ™:
3e main()

[2995, 7@85]
Sticking: 2995 , winning rate 8.2905
Swapping: 76@5 , winning rate = @.7@85

(c) Swapping doors yields the higher chance to win the prize.
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