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<> Online Judge

@ solution.py +

1 # Let’'s solve this!

2 def solve(data):

3 n = len(data)

4 result = []

5 for i in range(n):

6 val = data[i]

7 if val % ==

8 result.append(val x 2)

9 else:

10 result.append(val * 3 + 1)

11 return result

12

13 if __name__ == "__main__":

14 import sys

15 data = list(map(int, sys.stdin.read().split())

16 print(" ".join(map(str, solve(data))))
@ Language Python 3.11 v

@ Problem

¢= Submissions olll Rankings

< > Submit

Compile. Run. Conquer.

it

Q Pro tip: Read the problem carefully. Then read it again.

Q Discuss

i8] SR A G

Code >
Sleep

Accepted!

All test cases passed. &5

Your Score

87/100

Great job!

“0- Light Mode v

10/ 10 test cases passed 100%
Test Case Status Time Memory
1 @ Accepted 12 ms 7.1 MB
B 2 @ Accepted 15 ms 7.3 MB
3 @ Accepted 11 ms 6.8 MB
-ﬁ 4 e Wrong Answer 9ms 6.9 MB
5 O Accepted 13 ms 7.0 MB
@ Total Time Peak Memory Rank
70 ms 7.3 MB = Top 18%
You got
@ Happy coding! @ S0 this!
-
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WME—DN=ABI DL classify triangle (x, v, z)
HINgee+ It =AfFE=aF. Fu=AFTtEEB=B8F
M sEIRAIBRNA MU=/, EB=/BF

M 8EiRAERMNERE=AR g, (3,3,4),(3,4,3) ...
BEAMERID 2V NFE=FK B eg., (1,2,4),(1,4,2) ...

W2 BEAMBERIN 2 IR IFETFE=%B g, (1,2, 3),(1,3,2) ...
2 sELM B N RIB K NIEEEE
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VWhen to Stop
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Rationalists vs. Empiricists

René Descartes Francis Bacon
A - BB RIR 55 BAPG H - 151
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Rationalists vs. Empiricists

“It is correct because | proved that certain “It is correct because | tried it
errors do not exist in the system” several times and it ran okay”

Formal Verification (Static) Software Testing (Dynamic)
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Over-Approximation of Static Analysis
¥ SEEREME RN FIITH
W BHIARPT B RIS = ESEFRATHR E I

¥ ZRToTRGEEMRE. UL AEBESHITIERITTH
(e.g., energy consumption)

(2, D)
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Under-Approximation of Dynamic Analysis

4 B FAESIRT PR EITH
W RERTAINRATESHRFNTRER
¥ SRTHESEERNHA




—THRENXIES 1B

A Famous Quote

“Program testing can be used to
show the presence of bugs, but
never to show their absence.”
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A Thought Experiment

b 2o e [ el e e Py e e | g o
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o s Flight Control System (Interactive)
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A Simple Proof

%5 RN (Exhaustive Testing) : {EFTEF B Al BEZ BV RIHTT
M, URZEREEI{REFBEEIRIETT

Failure-triggering
test inputs

N

Number of inputs of a simple triangle Number of stars in

classification program (1028) the universe (1024)



GRS TN [T P =

BRI 2 — 1K 4F (sampling) FUII =2

o (IR FIITRRENIN S AR EMEE
EF—Hl 0 &8 UR TN AR RAT

o FEXNREFITANEMABERZEE

=l NN TPNES

ELFRRIRR R CE 1S 2 AN T 20EE R “4f " BOMNEE

S[8]F

o MAa/NISMNIENAS (cost) 1IRE S ARHIMIIZLSR (effectiveness)
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M FE 73 (Test Adequacy) /ENRME T —FNNL B HhSITRIIES
o WEMIRA (FIANCHE1T. ERF) NARSGIEESES
o 1] AT M IMzaZe N AR BRI 55
o AIIAVEA—FPEIEHEN, TEIXZR] 100% Coverage FHZ LE
e {BiAZ| 100% Coverage fh—E 50157
o ERZBMUNMINIZFEPLAMINAAZ (budget) 1EE LEEN]
o LEBTMNZE o AN B] B9 MR A A 1T R B AR

(maximise some coverages)
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What is Right
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Test Oracle 2 — M FTHIBTEFNEEFT A E S S TRERIAL ]

Input > Output
Ry A N TURERETHN o] 4 W ER gt
(FOHRATIAR) PASS / FAIL

AT ARG
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BANBERBEFNENELEER (BXRIRHE. JUHAFIRSF) LW

A] §EQ4Y Test Oracle

o Implicit Oracle: {EA[f2F1E X FEBANIZEHINAYE R (e.g., crash)
e Explicit Oracle: N B INIE AR (specification) AYEEK
o RIZZEIMITSIREAPISEARI B R (INEETEIR. BITEIE. MHLAIE

B, I~"5ER%)

o BT RISRARRIEIA A= AV TEIR

o LI 7RISR PE

AR EIRVINEE
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Automated Test Oracle

B TP AR U T R 4a L

[TestMethod]
public void Filters_OnRefreshAndCacheNotExpired AreResetToDefaults()

1

// Arrange
var vm =

H FAUER %A L

NS
OH
\lm

new CatalogViewModel( container);

var tracker = new PropertyChangeTracker(vm);

vm.Initialize();

tracker.WaitForChange("LastUpdateTime", 1);

vim.Include70s = false;
vim.Include80s = false;
vim.Include90s = false;
vim.Include@Bs = false;

J// Act
tracker.Reset();
vm.RefreshCatalog();

tracker.WaitForChange("LastUpdateTime", 1);

/ Assert

.IsTrue(vm.Include70s,
.IsTrue(vm.Include80s,
.IsTrue(vm.Include90s,
.IsTrue(vm.Include®@s,

D S
]
r—f-

>
3
d—

D>
n n n n
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m M M (D
3
r—f-

>
3
r—f—

"Include70s
"Include80@s
"Include%90s
"IncludeB@s

filter
filter
filter
filter

R, B30

was
was
was
was

5 fiX

not
not
not
not

reset");
reset");
reset");
reset");

JEBN?
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Flaky Tests

R E— MM AEARRSUA TR TE T ABNGR, AL

ZIEZ Pass A& Fail ?

03008
09414
12988
16268

47131196
47131860
47132781
47133687
47136056
47138501
47139388
47141127
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47150403
47152727
47155788
47159269
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IEEEEEEEEEEEEEEEEEEEEEEEEEEENONEEEEEEEEEEEE] .
IEEEEEEEEEEEEEEEEEEEEEEEnnnnnnnnnnnnnnnnmnm /est flakiness
INNEEEEEEEEEEEEEEEEEEEEEEENEEEEE NN Spotify
IEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

W 4/UD0DIY
B 47061292
47087728
47089823
47090492
47091282
47092597
47094854
47
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47
47124958
47126740
47128037
47129498
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B 27064584
B 47067458
B 27069965
B 27072402
B 47073782
B 47075197
B 47076434
B 27078199
@® 470808s8¢
B 47082509
I 47083057
B 4708433¢
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Untestable Programs

NRFEALE A ERAIRTNILINER L (e.g., TGRS L KFE
N TBREDBAVESBAES R=AE)RR), BEA RN el & TNL?
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MIXFABI (Test Case) = MIAFWA + FoUHA% L
W FE s el rg eI BAME LE
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