การบ้านครั้งที่ 3 วิชา 188 300 Statistics and Random Processes ภาคต้น ปีการศึกษา 2556
Important topics in Chapter 4-5: 
4.1 Joint Distribution Function: Find Probability and marginal CDF from the given joint CDF or joint PMF.
4.2 Joint Density Function: Find Probability and marginal PDF from the given joint PDF.
4.3 Independent Random Variables: Check RVs for independence, Find marginal PDF, CDF
4.4 Expectation & moments: Find , , , , . 
4.5 Relation between 2 RVs: Check RVs for uncorrelated, orthogonal and independent properties. Interpretation of correlation coefficient
4.6 Mean & Variance of weighted sum of RVs: Find mean and variance of weighted sum of RVs
4.7 Jointly Gaussian RVs: Find mean, correlation, covariance, correlation coefficient
4.8 Functions of RVs: PDF of ,  and 
4.9 Uniform distribution: Find PDF, mean and variance
5.2 Sample mean and Sample variance: Find sample mean, variance of Sample mean, Sample variance. Prove expectation of sample mean and sample variance.
5.5 Parameter estimation: Maximum Likelihood Method, Method of Moment.
5.7 Linear regression and curve fitting: Curving fitting 
Homework: Due date 15 September 2556
1. In a container, there are 3 sizes of metal ball bearing with 4 different weights having the probability mass function as shown in Table 1.  Let  and  be random variables representing diameters and weights of ball bearings respectively.
Table 1. Probability of sampling ball bearing from a container
	
	Diameters of Ball Bearing ()
	  

	Weight ()
	10 mm
	15 mm
	20 mm
	

	5 g.
	0.1
	??
	0.05
	

	10 g.
	0.12
	0.08
	0.1
	

	15 g.
	0.05
	0.05
	0.05
	

	20 g.
	0.08
	0.07
	0.05
	

	
	
	
	
	



1.1 What is the probability of picking up a ball bearing with diameter 15 mm with weight 5 g.
1.2 Find the marginal PMF of  and  (Written as, for example, )
1.3 Find ,, and and 
1.4 Find , , 
2. Two jointly exponential RVs  and  have a joint CDF as follows:

2.1 Find
2.2 Find 
2.3 Find 
2.4 Find , , 
2.5 Are  and  independent?
3. Two RVs  and  have a joint CDF as follows:

3.1 Find  ,  and 
3.2 Find  and. Are  and  uncorrelated?
4. Two discrete RVs  and  have a joint CDF as follows:

4.1 Find  and 
4.2 Are  and  uncorrelated? Are  and  orthogonal?
5. Consider two independent RVs  and  with exponential PDF
 and 
Let  and  
5.1 Find the joint PDF of  and , the marginal PDF of  and  respectively
5.2 Are  and  independent? Uncorrelated?
6. An RLC circuit will be operational only if none of the R, L, C fails. Assume that the failure of the R, L, C are independent and each of their time to failure is an exponential RV with the following PDF:           
Find the CDF of the time-to-failure of the circuit.
7. Two discrete RVs  and  have a joint PMF as follows:
	
	

	
	1
	2
	3
	4
	5
	6

	1
	0.01
	0.04
	0.04
	0.05
	0.06
	0.01

	2
	0.01
	0.06
	0.05
	0.07
	0.05
	0.02

	3
	0.04
	0.09
	0.03
	0.05
	0.05
	0.03

	4
	0.01
	0.05
	0.04
	0.06
	0.06
	0.02


7.1 Find the PMF of  and the PMF of 
7.2 Find the PMF of and the PMF of 
7.3 Find the PMF of 
