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ĝ ThiV iV a preYieZ of Whe pXbliVhed YerVion of Whe qXi]

SWarWed: Mar 15 aW 11:47am

8\Pa�0UZ[Y\J[PVUZ
PleaVe anVZer all qXeVWionV.  PleaVe anVZer in Whe formaW reqXeVWed in Whe qXeVWion.  For e[ample, if Whe
qXeVWion Va\V "liVW Whe node nXmber VeparaWed b\ VpaceV", When pleaVe don'W anVZer "NodeV 1, 2, 3, 4". 
InVWead, anVZer "1 2 3 4".

In Whe programming qXeVWionV, \oX do noW need Wo pXW "XVing nameVpace VWd" or an\ "#inclXde"
VWaWemenWV.

The poinW YalXeV are gXidelineV for Whe nXmber of minXWeV WhaW iW VhoXld Wake \oX Wo do each qXeVWion.

I Zill noW be grading WhiV on CanYaV -- InVWead, \oX Zill receiYe \oXr grade Yia \oXr "Grappling Hook"
aVVignmenW.

15 pWsQXeVWion 1

PleaVe anVZer each of Whe folloZing.  Don'W calcXlaWe iW oXW Wo be a nXmber, bXW Vimpl\
giYe an e[preVVion.  UVe Whe caraW (^) for e[ponenWiaWion, e[clamaWion poinW (!) for
facWorial, and C(Q,N) for n-chooVe-k.  AlVo, pleaVe don'W giYe an anVZer WhaW iV a gianW
VXm of "n-chooVe-k".  There iV a beWWer anVZer for WhaW.

PaUW A: YoX force each of \oXr emplo\eeV Wo chooVe a paVVZord compoVed of e[acWl\
5 loZer-caVe leWWerV folloZed b\ 4 Vingle nXmeric digiWV. HoZ man\ poWenWial

paVVZordV are Where? 

PaUW B: YoX are rXnning a loWWer\. YoX haYe a machine ZiWh 17 ping-pong ballV,
nXmbered 1 Wo 17. IW haV been programed Wo chooVe one of WheVe ballV aW random
eYer\ Vecond. Each Wime a ball iV choVen, iW iV pXW back onWo Whe machine, Vo \oXr
machine alZa\V haV Whe Vame 17 ballV. YoXr loWWer\ nXmber iV compoVed of Whe ping-
pong ball nXmberV choVen in Whe laVW 6 VecondV, ordered from moVW recenWl\-choVen
Wo leaVW recenWl\-choVen. HoZ man\ differenW loWWer\ nXmberV are Where? 



PaUW C: YoX are bX\ing a neZ home. In \oXr old home, \oX had 17 differenW TV'V.
YoXr neZ home onl\ haV room for 12 TV'V, Vo \oX haYe Wo donaWe 5 of Whem Wo chariW\.
HoZ man\ differenW Za\V are Where for \oX Wo donaWe WhoVe 5 TV'V Wo chariW\? 

PaUW D: There iV a Vk\Vcraper in NeZ York CiW\ ZhoVe Vpire haV 11 lighWV arranged
YerWicall\. YoX can pXW a gel oYer a lighW, and WhaW makeV iW a Vpecific color. YoX haYe
11 differenW-colored gelV. Each nighW, \oX'll XVe all of Whe gelV, bXW \oX ZanW Wo make
VXre WhaW Whe gelV form a differenW arrangemenW of colorV eYer\ nighW. HoZ man\

nighWV can \oX go ZiWhoXW eYer repeaWing an arrangemenW? 

PaUW E: I'm haYing breakfaVW aW a bed-and-breakfaVW, and m\ hoVW aVkV me ZhaW kind
of jXice I ZanW. InVWead of jXVW Va\ing "Orange", I ZaV dXmb enoXgh Wo aVk ZhaW Vhe
had. She Vaid, "I haYe 12 kindV of jXice. YoX can an\ of Whem on Wheir oZn, or \oX can
combine an\ of Whem WhaW \oX ZanW in eqXal qXanWiWieV. Or \oX can Vkip jXice
alWogeWher! See, Where are infiniWe combinaWionV!!" YoX're Woo poliWe Wo Well her WhaW Vhe'V
Zrong. HoZ man\ combinaWionV are Where? (I haWe Wo Va\ WhaW WhiV iV a WrXe VWor\, bXW iW

iV): 
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PaUW A: The folloZing iV an inVWance of diVjoinW VeWV:

Node:¬ ¬ 0¬ 1¬ 2¬ 3¬ 4¬ 5¬ 6¬ 7¬ 8¬ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2
4 
Links: ¬ 1 -1 -1 10 21 -1¬ 5 -1 18 24 24¬ 7¬ 5¬ 7¬ 1¬ 1 24¬ 0¬ 5¬ 6 24¬ 7¬ 0¬ 1 -
1

PleaVe enWer Whe nXmberV of all nodeV in Whe Vame VeW aV node 5.  PleaVe jXVW enWer

nXmberV VeparaWed b\ VpaceV.  

PaUW B: The folloZing iV an inVWance of diVjoinW VeWV:



Node: ¬ ¬0 ¬1 ¬2 ¬3 ¬4 ¬5 ¬6 ¬7 ¬8 ¬9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2
4 
Links: ¬-1 20 20 ¬6 21 ¬6 -1 15 -1 23 ¬0 ¬6 15 ¬5 ¬1 21 ¬6 ¬5 ¬0 16 -1 ¬6 ¬6 -1
 ¬1¬

PleaVe enWer Whe reWXrn YalXe of Find(7): 

PleaVe enWer Whe reWXrn YalXe of Find(18): 

PleaVe enWer Whe reWXrn YalXe of Find(28): 

PleaVe enWer Whe reWXrn YalXe of Find(14): 

PaUW C: The folloZing iV an inVWance of diVjoinW VeWV:

Node: ¬ ¬0 ¬1 ¬2 ¬3 ¬4 ¬5 ¬6 ¬7 ¬8 ¬9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2
4 
Links: ¬17 ¬5 ¬8 22 19 17 16 18 -1 19 ¬8 13 17 -1 17 ¬8 ¬8 ¬8 -1 ¬8 19 18 -1 ¬8 -
1

SXppoVe Ze are XVing Union-B\-Rank-WiWh-PaWh-CompreVVion.  When Ze call
Find(1), Zhich node(V) change Wheir LinkV field (jXVW pXW node nXmberV VeparaWed b\

VpaceV)? 

For an\ of Whe link fieldV in Whe preYioXV qXeVWion, ZhaW iV Whe neZ YalXe (jXVW anVZer

one)? 

 

1.5 pWsQXeVWion 3

In Whe folloZing procedXre, VXppoVe WhaW Whe map'V Vi]e iV Q and WhaW Whe YecWor'V Vi]e
iV P.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

Yoid p_b8ca2(const map <int, int> &[, Yector <int> &\) 
^ 
  map <int, int>::iterator [it; 



  for ([it = [.begin(); [it != [.end(); [it++) ^ 
    \.push_back([it->first); 
    \.push_back([it->second); 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 4

In Whe folloZing procedXre, VXppoVe WhaW Whe map'V Vi]e iV Q and Whe YecWor'V Vi]e iV
P.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

int p_07659(map <int, int> &[, Yector <int> &Y) 
^ 
  int nfound, inde[; 

  inde[ = Y.si]e()-1; 
  nfound = 0; 
  do = ^ 
    if ([.find(Y[inde[]) != [.end()) nfound++; 
    inde[ /= 2; 
  ` Zhile (inde[ != 0); 
  return nfound; 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 5

In Whe folloZing procedXre, VXppoVe WhaW Whe VeW'V Vi]e iV Q and WhaW iWV largeVW elemenW
iV P.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

unsigned long long p_77587(const set <int> &s1) 
^ 
  set <int>::iterator sit; 



  unsigned long long s2; 

  s2 = 0; 
  for (sit = s1.begin(); sit != s1.end(); sit++) ^ 
    s2 _= (1 << (*sit)); 
  ` 
  return s2; 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 6

In Whe folloZing procedXre, VXppoVe WhaW Whe VeW'V Vi]e iV Q and WhaW Whe YecWor'V Vi]e iV
P.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

int p_d9450(const set <int> &[, const Yector <int> &\)  
^ 
  int n; 
  si]e_t i; 
  set <int>::iterator [it; 

  n = 0; 
  for (i = 0; i < \.si]e(); i++) ^ 
    [it = [.loZer_bound(\[i]); 
    if ([it != [.end()) n += (*[it - \[i]); 
  ` 
  return n;  
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 7



In Whe folloZing procedXre, VXppoVe WhaW Whe diVjoinW VeW haV Q elemenWV and Whe
YecWor haV P elemenWV.  The implemenWaWion of diVjoinW VeWV iV Union-B\-Rank-WiWh-
PaWh-CompreVVion.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

Yoid p_1ea1f(Disjoint_Set &[, Yector <int> &set_ids) 
^ 
  si]e_t i; 

  for (i = 0; i < set_ids.si]e(); i++) ^ 
    set_ids[i] = [.Find(set_ids[i]); 
  ` 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 8

In Whe folloZing procedXre, VXppoVe WhaW Whe map'V Vi]e iV Q and WhaW iWV largeVW
elemenW iV P.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

Yoid p_c3b36(map <int, int> &[) 
^ 
  int n; 

  n = [.si]e(); 
  Zhile ([.si]e() > 3*n/4) [.erase([.begin()); 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 9



In Whe folloZing procedXre, VXppoVe WhaW Whe diVjoinW VeW haV Q elemenWV and Whe
YecWor haV P elemenWV.  The implemenWaWion of diVjoinW VeWV iV Union-B\-Rank-WiWh-
PaWh-CompreVVion.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

Yoid p_014aa(Disjoint_Set &[, const Yector <int> &set_ids) 
^ 
  si]e_t i; 

  for (i = 0; i < set_ids.si]e(); i += 2) ^ 
    [.Union(set_ids[i], set_ids[i+1]); 
  ` 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

1.5 pWsQXeVWion 10

In Whe folloZing procedXre, VXppoVe WhaW V1'V Vi]e iV Q and WhaW V2'V Vi]e iV P. 
WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

si]e_t p_c3b36(const string &s1, const string &s2) 
^ 
  si]e_t i, found; 

  found = 0; 
  for (i = 0; i < s1.si]e(); i++) ^ 
    if (s2.find(s1[i]) != string::npos) found++; 
  ` 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.



1.5 pWsQXeVWion 11

In Whe folloZing procedXre, VXppoVe WhaW Whe YecWor'V Vi]e iV Q and WhaW Whe mXlWiVeW
VWarWV empW\.  WhaW iV Whe rXnning Wime of Whe folloZing procedXre:

Yoid p_5a7e8(const Yector <int> &Y, multiset <int> &s) 
^ 
  si]e_t i; 

  for (i = 0; i < Y.si]e(); i++) s.insert(Y[i]); 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q.

1.5 pWsQXeVWion 12

In Whe folloZing procedXre, VXppoVe WhaW Y'V Vi]e iV Q and WhaW rY'V Vi]e iV P.  WhaW iV
Whe rXnning Wime of Whe folloZing procedXre:

Yoid p_37089(const Yector <int> &Y, Yector <int> &rY)  
^ 
  int i, j; 

  for (i = 0; i < Y.si]e(); i++) ^ 
    for (j = i+1; j < Y.si]e(); j++) ^ 
      rY.push_back(Y[i] * Y[j]); 
    `
  ` 
`

YoXr anVZer VhoXld be a big-O fXncWion of Q and/or P.

8 pWsQXeVWion 13
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YoXr goal here iV Wo ZriWe Whe recXrViYe procedXre binVWringV(), Zhich haV Whe folloZing
proWoW\pe:

Yoid binstrings(int n, int inde[, string &sofar);

IW Zill be called in Whe main() beloZ.  IW VhoXld prinW all Q-leWWer VWringV compoVed of Whe
characWerV 'A' and 'B'.  YoX mXVW XVe recXrVion Wo perform WhiV WaVk.  YoX are noW
alloZed Wo haYe a for, do or Zhile loop in WhiV program.

int main()
^ 
¬ int n; 
  string s; 

  cin >> n; 
  s.resi]e('-', n); 
  binstrings(n, 0, s); 
  return 0; 
`

  

#�%

EdiW VieZ IQVeUW FRUPaW TRRlV Table
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YoXr goal here iV Wo ZriWe Whe procedXre enXm_cd(), Zhich haV Whe folloZing
proWoW\pe:

Yoid enum_cd(int n);

IW Zill be called in Whe main() beloZ.  IW VhoXld prinW all Q-leWWer VWringV compoVed of Whe
characWerV 'C' and 'D'.  YoX VhoXld XVe one of Whe enXmeraWionV WhaW \oX learned in
WhiV claVV Wo perform WhiV WaVk.

int main()
^ 
¬ int n; 

  cin >> n; 
  enum_cd(n); 
  return 0; 
`

#�%

EdiW VieZ IQVeUW FRUPaW TRRlV Table
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Behold Whe header file cROOHcWLRQ.KSS:

#pragma once 
#include <string> 
using namespace std; 

class Collection ^ 
¬ public: 
¬ ¬ Yirtual aCollection() ^`; 
¬ ¬ Yirtual Yoid Add_Item(int id, const string &thing) = 0; 
¬ ¬ Yirtual Yoid Print() = 0; 
`;

A collecWion VWoreV iWemV.  Each iWem haV an inWeger id, and When Vome collecWion of
"WhingV".  Each Whing iV defined b\ a VWring, and \oX can haYe mXlWiple WhingV ZiWh Whe
Vame VWring.  The meWhodV are defined aV folloZV:

Add_IWHP() addV Whe iWem ZiWh Whe giYen id Wo Whe collecWion, if iW'V noW Where
alread\.  IW When addV Whe VWring "Whing" Wo Whe iWem'V collecWion of VWringV.
PULQW() prinWV oXW Whe iWemV, one per line.  To prinW an iWem, iW VhoXld prinW Whe iWem'V
id folloZed b\ a colon (no Vpace beWZeen Whe id and Whe colon).  IW VhoXld When
prinW Whe "WhingV" WhaW belong Wo Whe iWem, each VeparaWed b\ a Vpace.  IW doeVn'W
maWWer ZhaW order \oX prinW oXW Whe iWemV or Whe WhingV.

YoX are going Wo implemenW Whe claVV M\IPS, Zhich Zill implemenW Whe CROOHcWLRQ
inWerface.  Do Vo beloZ, firVW b\ Vpecif\ing Whe M\IPS claVV aV \oX ZoXld in a header
file (P\LPS.KSS), and When b\ implemenWing Whe meWhodV aV \oX ZoXld in an
implemenWaWion file (P\LPS.cSS). 

Here'V an e[ample PaLQ();

#include <iostream> 
#include "collection.hpp" 
#include "m\imp.hpp" 
using namespace std; 

int main()
^ 
¬ int id; 
¬ string item; 
¬ Collection *c; 

¬ c = neZ M\Imp; 

¬ Zhile (cin >> id >> item) c->Add_Item(id, item); 
¬ c->Print(); 
¬ return 0; 
`



And here'V an e[ample of iW compiled Wo a.RXW and rXnning:

UNIX> cat items.t[t 
23894 dog 
23894 cat 
854 cat 
23894 cat 
7 fred 
7 bink\ 
UNIX> a.out < items.t[t 
7: fred bink\ 
854: cat 
23894: dog cat cat 
UNIX>¬

I'm giYing \oX fle[ibiliW\ in hoZ \oX implemenW WhiV, Vo alWhoXgh WhaW'V a legal oXWpXW
aboYe, Where are man\ oWher legal oXWpXWV.  For e[ample Whe folloZing oXWpXWV are
alVo legal:

UNIX> a.out < items.t[t 
23894: dog cat cat 
7: fred bink\ 
854: cat 
UNIX>¬

or

UNIX> a.out < items.t[t 
854: cat 
23894: cat dog cat 
7: bink\ fred 
UNIX>¬

YoX need Wo implemenW WhiV Vo WhaW iW folloZV Whe VpecificaWion and iV efficienW. 
ObYioXVl\, \oX'll haYe Wo XVe daWa VWrXcWXreV from Whe STL.

EdiW VieZ IQVeUW FRUPaW TRRlV Table
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SaYing...  
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