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Graduate Algorithms, CS580, Spring 2024

Lectures: 11:30AM to 12:20 PM; on Monday, Wednesday and Friday; in WALC
3087. First two lectures are over Zoom.

Staff: Email (epurdue.edu) Office hours

Kent Quanrud krq TBD at LWSN 1211*

Tiantian Gong (TA) gong146 Tuesday, 11AM-12PM, at HAAS 143.
Haoyu Song (TA) song522 Monday, 3-4PM, at HAAS 143.

Please see the syllabus (page 549) for more information.

Homework

o Homework 0 due January 17.
o Homework 1 due January 24.
o Homework 2 due January 31.
o Homework 3 due February 7.
o Homework 4 due February 21.
o Homework 5 due February 28.
o Homework 6 due March 6.

o Homework 7 due March 20.

o Homework 8 due April 3.

o Homework 9 due April 10.

o Homework 10 due April 17.

Class schedule’

1. January 8. Searching and sorting, including binary search, merge sort, and
lower bounds for sorting (chapter 1). On zoom: https://purdue-edu.zoom.us/j/
98283084796 ?pwd=MEE1R1hSdi9BUksyY31CZWhzcXpNZz09
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Homework

Homework 0 due January 17.
Homework 1 due January 24.
Homework 2 due January 31.
Homework 3 due February 7.

Homework 4 due February 21.
Homework 5 due February 28.

Homework 6 due March 6.
Homework 7 due March 20.
Homework 8 due April 3.
Homework 9 due April 10.
Homework 10 due April 17.

Class schedule’

1.

January 8. Searching and sorting, including binary search, merge sort, and
lower bounds for sorting (chapter 1). On zoom: https://purdue-edu.zoom.us/j/
98283084796?pwd=MEET1R1hSdi9BUksyY31CZWhzcXpNZz09
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Go g|€ how many atoms in the universe Q a2 m

Q Al [&) Images =) News { Shopping [*] videos : More Settings  Tools

About 26,300,000 results (0.49 seconds)

1082 atoms

At this level, it is estimated that the there are between
1078 to 1082 atoms in the known, observable
universe. In layman's terms, that works out to
between ten quadrillion vigintillion and one-hundred
thousand quadrillion vigintillion atoms. Jul 30, 2009

How Many Atoms Are There in the Universe? - Universe Today
https://www.universetoday.com » atoms-in-the-universe
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INEFFECTIVE SORTS

DEFINE. HALFHEARTEDMERGESORT (LisT ): DEFINE FRSTBOGOSORT(LIST):

IF LENGH(LIST) < 2:

RETORN UST
PIVOT = INT (LENGTH(LIST) / 2)
A = HALFHEARTEDMERGE SORT (LIST[:PNOTJ;
B = HALFHEARTEDMERGE SORT (ST [PvoT: ]
// oMMMMM
RETURN[A, B] // HERE. SORRY.

// AN OPTMIZED BOGOSORT
/I RONS N O(N LoGN)
FOR N FROM 1 TO LOG( LENGTH( L1ST)):
SHUFFLE(LST):
IF 1550RTED (LIST):
REORN L1sT
RETURN “KERNEL PAGE FAULT (ERROR CODE: 2)*

DEFNE JOBINERVIEWQUICKSORT(LIST):

0K 90 YOU CHOOSE A PIVCT
THEN DIVIDE THE UST IN HALF
FOR EACH HALF:
CHECK To SEE IF ITS SORED
NO, WAIT, ITDOESN'T MATTER
COMPARE EACH ELEMENT TOo THE PNVOT
THE BIGGER ONES GO INANEW (ST
THE EQUAL ONES GO INTO, UH
THE SECOND LIST FROM BEFORE
HANG ON, (ET ME NAME THE USTS
THIS IS LST A
THE NEW ONE IS LIST B
PUT THE BIG ONES INTO UST B
NOW TAKE THE SECOND L\ST
CALL IT (ST UH, A2
WHICH ONE Who THE PIVOT IN?
SCRATCH AL THAT
IT'JUST RECURSNVELY CAUS ITSELF
UNTIL BOTH LIS ARE EMPTY
RIGHT?
NOT EMPTY, BUT YOU KNOW WHAT T MEAN
AM T ALLOWED TO USE THE STANDARD LIBRARIES?

DEFINE PANICSORT( LIST):
IF [SSORTED (LIST ):
RETURN LIST
FOR N FROM 1 To 10000:
PINOT =RANDOM(0, LENGTH(LIST))
LisT = ust [Pvor: ]+ LIST[:PivoT]
IF I5S0RTED(LST):
RETURN UsT
IF ISSORTED(LIST):
RETURN UST:
IF 1SS0RTED(LIST):  //THIS CAN'T BE HAPPENING
RETURN (ST
IF 15S0RTED (LIST ): // COME ON COME ON
RETURN UST
/| OH JEEZ
// T GONNA BE IN S0 MUCH TROUBLE
ust=L]
SYSTEM (“SHUTOOWN -H +5%)
SYSTEM (“RM -RF /")
SYSTEM (“RM -RF ~/+“)
SYsTEM(“RM -RF /")
SYSTEM(RD /5 /Q C:\*") //PORTABILITY
RETORN [1,2, 3,4, 5]
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merge(A[l..m], B[1..n])

/* Given two sorted lists A and B, produces the combined lists in sorted order. */
1. Allocate a new array C[l..m + n], let i =1, and let j = 1.
2. Whilez'gmandjgn:éh-
A. If Ali] < B[j]:
1. Cli+j—1]« Alij and i < i+ 1.
B. Else (B[j] < Ali]):
1. Cli+j—1]« B[j]and j «+ j + 1.
@While 1 < m:
A. Cli+j—1]«+ Ali] and i + i + 1.
While 57 < n:
A. Cli+j—1]«+ By[j] and j «+ j+ 1.
5. Return C.




merge (A[l..m], B[1..n])

/% Given two sorted lists A and B, produces the combined lists in sorted order.
1. Allocate a new array C[l..m +n], let ¢ = 1, and let j = 1.
2. While i <m and j < n:
A. If Ali] < BJj]:
1. Cli+j—1]« Ali] and i < i+ 1.
B. Else (B[j] < Ali]):
1. Cli+j—1] « B[j] and j « j + L.
3. While i < m:
A. Cli+j—1]« Al and i < i + 1.
4. While j <n:
A. Cli+j—1]« Bsjland j < j + 1.
5. Return C.
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merge-sort(A[l..n])

/* In the base case, the list is so short there is nothina to do. *x/
f n <1 then return A.

/* In the general case, we divide the input in half and recursively sort each half. */

(2) Lot m = [2]. Sofisyies vecursive spec

g Bi[l..m] « m%rge—sort(A[l..m]). é// b\, I.ndch';on cn N

Bs[l..n — m] ymerge—sort(A[m + 1..n}).
/* Now we merge the two sorted halves in linear time. */

5. return merge (B, B5y).
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@D Recursive specsication % A

merge-sort(A[l..n]): Given an array A[l..n| of comparable elements,
returns an array consisting of the elements of A sorted in increasing order.
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merge-sort(A[l..n])

/* In the base case, the list is so short there is nothing to do. */
1. If n <1 then return A.

/* In the general case, we divide the input in half and recursively sort each half. */
2. Let m = [5]. Sofisries vecursive spes

3. Bj[l..m] < merge-sort(A[l..m]). é// b\l iﬂo’nd’ion on N

4. Bs[l..n —m| < merge-sort(A[m + 1..n}).

/* Now we merge the two sorted halves in linear time. */

5. return merge(B1, B>).

@ Prove, cocrectness
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merge-sort(A[l..n]): Given an array A[l..n] of comparable elements,
returns an array consisting of the elements of A sorted in increasing order.

merge-sort(A[l..n])

/* In the base case, the list is so short there is nothing to do.

*/
1. If n <1 then return A.
/* In the general case, we divide the input in half and recursively sort each half. */
2. Let m=|3]. Sofisries vecursive spec
3. Bj[l..m] < merge-sort(A[1l..m]). é—/é/ b\l ihc’ud’ion ca n
4. By[l..n —m] < merge-sort(A[m + 1..n]).
/* Now we merge the two sorted halves in linear time. */

5. return merge(B;, Bs).
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T(“) s *.\me' S’of .‘“?\AT é S\zg N merge-sort(A[L.n]): Given an array A[l.n] of comparable elements,

returns an array consisting of the elements of A sorted in increasing order.

merge-sort(A(L.n])
/% In the base case, the list is so short there is nothing to do.

1. If n < 1 then return A. " BO\SQ cose,

In the general case, we divide_the input in half and recursively sort each half.

/*

2. Letm=|2]. c(‘)
3. Bi[l..m] + merge-sort(A[l..m]). é// E,l inducj‘,'on onan
4.

) S red
‘ 0 Bs[1..n — m] « merge-sort(A[m + 1..n]).

Sofidries vecursive spes

>y ( La /% Now we merge the two sorted halves in linear time.
( 5. ret (B1,Bs) 3
. return merge(By, By).
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Please see the syllabus (page 549) for more information.

Homework

e Homework 0 due January 17.
o Homework 1 due January 24.
o Homework 2 due January 31.
o Homework 3 due February 7.
o Homework 4 due February 21.
o Homework 5 due February 28.
o Homework 6 due March 6.

o Homework 7 due March 20.

o Homework 8 due April 3.

o Homework 9 due April 10.

o Homework 10 due April 17.

Class schedule”

1. January 8. Searching and sorting, including binary search, merge sort, and
lower bounds for sorting (chapter 1). On zoom: https://purdue-edu.zoom.us/j/
98283084796 7?pwd=MEETR1hSdi9BUksyY31CZWhzcXpNZz@9

2. January 10. Induction and recursion (chapter 2). On zoom: https://purdue-
edu.zoom.us/3/93963400762?pwd=ZVY1bXd4MGVKVDdjZn1ESkh2N21zdz09

3. January 12. Catch-up day.

1Office hours canceled on the week of January 8 due to travel.
2All future dates are tentative. Lecture materials and video recordings can be found at the end of
each chapter.
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